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THE  DERIVATION  OF  SCIENTIFIC  TERMS. 

The  study  of  natural  and  phj'sical  laws  has 
always  been  a  favorite  pursuit  with  men  of  all 
nations.  One  of  the  old  Assyrian  inscriptions 
now  in  the  British  Museum  records  a  total 
eclipse  of  the  sun,  from  which  the  date  of 
the  tablet  has  been  accurately  calculated.  The 
construction  of  the  Egyptian  pyramids  was 
governed,  to  some  extent,  bj-  astronomical 
conditions  ;  and  as  the  knowledge  gained  from 
the  earliest  times  has  come  down  to  us  through 
many  different  races  of  men,  and  been  recorded 
in  numerous  languages,  the  scientific  terms  at 
present  in  use  tell  a  very  interesting  story  of 
their  original  derivation. 

The  Arabs  were  among  the  earliest  chemists, 
or  rather  alchemists,  in  Europe,  and  manj-  sci- 
entific terms  are  derived  from  that  language. 
The  name  "  chemistry"  itself  is  derived  from 
the  Arabic  al-kimia.  The  word  Jcimia,  how- 
ever, is  primarily  of  Greek  origin,  and  had 
the  signification  of  black,  dark,  or  mysteri- 
ous. The  Greek  name  for  Egypt  was  Chemeia, 
from  the  black  color  of  the  soil.  So  the  origi- 
nal meaning  of  al-kimia  was  the  mj-sterious 
stud  J',  or  the  "black  art."  Another  deriva- 
tion is  from  the  Greek  kumos,  or  juice  of 
plants,  which  the  early  students  of  the  science 
extracted  for  medicinal  or  experimental  pur- 
poses. "  Alembic  "  is  another  Arabic  word  de- 
rived from  the  Greek.  Sal-alembroth,  a  salt 
of  mercurj',  which  was  much  .used  by  the  old 


alchemists,  is  from  a  Chaldaic  word  signifying 
"the  key  of  art."  "Alkali"  is  an  Arabic 
word  from  qali,  to  roast  or  fry  in  a  pan,  refer- 
ring to  the  manufacture  of  potash  from  ashes. 

In  later  times,  after  the  revival  of  learning 
in  Europe,  the  Latin  and  Greek  languages 
were  largely  drawn  upon  to  furnish  names  for 
the  newly  discovered  substances,  and  to  de- 
scribe the  laws  of  their  action.  As  an  illus- 
tration of  mediaeval  superstition,  we  may 
mention  the  word  "  crucible,"  from  the  Latin 
crux,  a  cross,  which  was  marked  upon  the  lid, 
to  prevent  the  evil  spirits  from  interfering  with 
the  success  of  the  "  pi-ojection. "  Even  this 
sacred  symbol  was  unable  to  turn  the  baser 
metals  into  gold,  and  the  faith  of  the  alche- 
mists must  have  been  severely  shaken  at 
times.  The  word  "gas"  was  first  used  by 
Van  Helmont,  a  chemist  of  the  seventeenth 
century,  and  is  from  the  German  geist,  a  ghost 
or  spirit,  or  else  from  the  verb  gdschen,  to 
froth  or  ferment.  The  terms  "  spirit  of  wine  " 
and  "  spirit  of  salt  "  have  an  analogous  origin. 

Hydrogen  is  derived  from  the  Greek,  and 
means  the  "  former  of  water  :  "  this  is  a  fairly 
good  description,  though  it  would  apply  equally 
well  to  oxygen.  This  latter  element  is  most 
unfortunately  named.  It  signifies  the  "  acid- 
former,"  and  was  originally  supposed  to  be  a 
constituent  part  of  every  acid ;  but  there  are 
many  acids  now  known  which  contain  no  oxy- 
gen at  all.  Hydrogen  is  more  properlj-  an 
acid-former,  since  this  class  of  bodies  can  be 
defined  as  those  which  contain  one  or  more 
hydrogen  atoms,  which  are  replaceable  by  a 
basic  element  or  radical. 

Ammonia  obtains  its  name  from  a  temple  of 
Jupiter  Ammon  in  Asia  Minor,  where  the 
chloride  (sal-ammoniac)  was  first  manufac- 
tured from  the  excrement  of  camels.  "  Elec- 
tricity "  is  from  the  Greek  electron,  amber, 
which  becomes  electrified  upon  being  rubbed. 
"  Alcohol  "  is  from  the  Arabic  al-kohl,  and  sig- 
nified a  fine  black  powder  of  antimony,  which  is 
still  used  in  Oriental  countries  as  a  hair-dj'e. 
By  some  obscure  process  the  term  became  ap- 
plied to  the  liquid  now  known  by  that  name. 
"  Geology  "  is  derived  from  the  Greek  gea,  the 
earth,  and  "  botany"  from  botane,  a  plant. 

The  origin  of  the  names  of  many  of  the 
chemical  elements  is  of  great  interest.  Cobalt 
was  named  from  the  German  kobold,  supposed 
to  be  a  demon  of  the  mines  who  bewitched  the 
ore,  and  caused  the  miners  trouble  and  loss. 
The  existence  of  this  metal  was  not  recognized 
for  a  long  time ;  and  when  the  ores  failed  to 
smelt  properly,  it  was  attributed  to  the  mach- 
inations of  the  little  goblins  rather  than  to 
the  presence  of  an  unknown  metal.  Nickel 
ore  was  originally  thought  to  be  a  base   ore 


of  copper,  and  was  called  derisively  by  the 
Swedish  miner  koppar-nickel,  or  Old  Nick's 
copper.  "  Antimony  "  is  said  to  be  from  the 
French  anti  and  moine;  and  the  story  is,  that 
the  name  was  given  to  it  by  an  abbot  of  an 
inquiring  turn  of  mind,  who  administered  the 
salts  of  this  poisonous  metal  to  his  monks  as 
a  medicine,  with  very  discouraging  results.  A 
more  probable  derivation  is  from  the  Arabic 
al-uthmudun. 

Mercur}',  the  liquid,  easily  flowing  metal,  is 
named  after  the  nimble  Roman  god  who  had 
wings  to  his  heels.  This  deity  was  the  patron 
of  commerce,  and  his  name  is  derived  from 
merces,  the  merchandise  which  he  protected. 
"Phosphorus"  is  derived  from  the  Greek 
phos,  light,  and  is  so  named  from  its  property 
of  shining  in  the  dark  when  exposed  to  the  air. 
"  Arsenic  "  is  from  the  Greek  assenikos,  mas- 
culine, aud  was  so  called  from  the  masculine 
strength  attributed  to  this  powerfully  poisonous 
substance. 

Several  elements,  like  rubidium,  thallium, 
indium,  and  others,  are  uamed  from  the  color 
of  the  lines  which  compose  their  spectrum, 
chromium  from  the  highly  colored  salts  which 
it  forms,  bromine  from  its  offensive  odor,  and 
glucinium  from  the  sweetish  taste  of  some  of 
its  salts.  Many  are  named  after  mythological 
characters,  such  as  thorium,  vanadium,  ura- 
nium, and  tantalum  ;  others  after  countries  or 
regions,  like  columbium,  gallium,  and  yttrium. 
In  fact,  all  but  a  few  of  the  more  common 
elements  are  named  from  some  characteristic 
property,  or  circumstance  connected  with  their 
discoverj'. 

As  to  the  word  "  science  "  itself,  it  is,  as  is 
well  known,  derived  from  the  Latin  scio,  to 
know  ;  science,  then,  is  simply  knowledge,  and 
a  scientist  is  one  who  knows  any  subject  thor- 
oughl3'.  Sir  William  Hamilton  gives  the 
following  definition  of  "science:"  "a  com- 
plement of  cognitions  having  in  point  of  form 
the  character  of  logical  perfections,  and  in 
point  of  matter  the  character  of  real  truth." 
The  only  object  of  scientific  inquiry-  is  to  learn 
the  truth ;  and  the  nearer  we  approach  to  the 
actual  truths  of  nature,  the  nearer  we  shall 
be  to  the  establishment  of  a  pure  and  perfect 
scientific  system. 

[Original  in  Popular  Science  ^ews.] 

THE  PRINCETON  ECLIPSE  EXPEDITION  TO 

RUSSIA. 

BY   PROFESSOR   C.    A.-    YOUNG. 

Although  it  is  a  weary  task  to  recall  the  way 
that  led  to  disappointment,  I  cannot  well  resist 
the  kindly  urging  of  the  editors  of  the  Science  News 
that  I  should  give  its  readers  a  brief  account  of  our 
trip  and  our  intended  observations. 

The  principal  object  aimed  at  was,  to  secure  an 
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observation  of  the  bright  lines  which  appear  in  the 
spectrum  of  the  lowest  region  of  the  solar  atmos- 
phere at  the  moment  when  the  last  remnant  of  the 
sun's  disk  is  covered  by  the  obscuring  moon,  and 
to  make  the  observation  in  such  a  way  as  to  decide 
between  two  opposing  theories.  One  of  the  theories 
is  the  older  one,  that  all  the  so-called  Fraunhofer 
lines  of  the  solar  spectrum  have  their  origin  chiefly 
in  a  comparatively  thin  stratum  of  the  solar  atmos- 
phere low  down  and  near  the  surface  of  the  sun,  — 
a  stratum  known  as  the  "reversing  layer."  The 
other  theory,  proposed  later  by  Mr.  Lockycr,  con- 
tends that  only  a  few  of  the  Fraunhofer  lines  origi- 
nate in  that  region,  while  most  of  them  are  due  to 
cooler  gases  and  vapors  at  a  much  greater  elevation. 
Mr.  Lockyer  is  even  cruel  enough  to  deny  altogether 
the  existence  of  any  "  reversing  layer;  "  and  as  the 
formerly  accepted  belief  in  its  existence  and  im- 
portance was  based  largely  upon  an  observation  of 
my  own,  made  at  the  Spanish  eclipse  of  1870,  it 
was  only  natural  that  I  should  feel  rather  bound  to 
make  the  best  fight  possible  to  protect  its  reputa- 
tion. The  apparatus  to  be  used  in  the  special 
observations  bearing  upon  this  point  consisted  of  a 
five-inch  telescope,  equatorially  mounted,  and  carry- 
ing a  powerful  diffraction  spectroscope.  In  the 
field  of  view  of  the  eyepiece  was  set,  as  a  scale,  a 
photograph  of  a  small  portion  of  the  spectrum,  —  a 
portion  containing  certain  lines  the  behavior  of 
which  at  the  moment  of  totality  would  be  nearly 
if  not  quite  conclusive  as  to  the  question  in  debate, 
as  had  been  pointed  out  by  Mr.  Lockyer.  The 
photographed  scale  would  render  easy  the  imme- 
diate and  certain  identification  of  the  lines  in  the 
few  seconds  during  which  the  reversal  of  the  lines 
would  last,  just  at  the  beginning  and  end  of  total- 
ity. I  had  planned  to  occupy  the  remaining  two 
minutes  of  the  totality  in  a  search  for  new  lines  in 
the  spectrum  of  the  corona;  and  my  attention  was 
directed  specially  to  certain  regions  where  new  lines 
might  be  expected,  by  the  curious  and  important 
paper  of  Grunewald  upon  the  dissociation  of  hydro- 
gen, of  which  an  advanced  copy  was  put  into  my 
hands  on  reaching  Pulkowa. 

Professor  McNeill  was  provided  witli  a  rather 
peculiar  instrument  for  the  general  study  of  the 
coronal  spectrum.  It  consisted  of  the  great  star 
spectroscope  of  the  Halsted  observatory,  —  an  in- 
strument nearly  five  feet  long;  and  similar  to  that 
in  use  at  the  Greenwich  observatory,  but  consider- 
ably larger  The  slit  is  about  an  inch  in  length, 
and  the  image  of  the  sun  and  corona  was  to  be 
formed  upon  it  by  a  lens  of  only  twelve  inches 
focus,  so  that  the  observer  would  have  before  him 
the  spectrum  of  a  region  extending  more  then  two 
degrees  on  each  side  of  the  sun,  and  could  study 
simultaneously  the  spectra  of  the  upper  and  lower 
portions  of  the  corona,  and  any  changes  that  might 
occur  during  the  progress  of  the  eclipse,  —  with 
reference,  of  course,  to  the  phenomena  reported 
by  Professor  Hastings  during  the  Caroline  Island 
eclipse  of  1883. 

Our  plan  did  not  at  first  include  photography, 
which  we  thought  might  be  left  to  the  European 
observers.  But  when  my  colleague.  Professor  Lib- 
bey,  generously  offered  to  go  with  us  at  his  own 
charges,  and  look  after  this  line  of  work,  applica- 
tion was  made  to  the  Secretary  of  the  Navy  for  the 
use  of  one  of  the  two  six-inch  Dallmeyer  photo- 
graphic telescopes  which  had  been  provided  for 
the  Naval  Observatory  parties  on  occasion  of  the 
eclipse  of  1878 ;  and  our  request  was  granted.  ,\n 
equatorial  stand  with  clockwork  was  built  in  the 
college  machine-shop,  and  the  government  tele- 
scope and  various  cameras  of  different  abilities 
were  mounted  upon  it  for  the  purpose  of  securing 
a  large  number  of  diifereut  pictures  of  the  corona 
itself  and  the  region  around  the  sun.     Professor 


W.  H.  Pickering  of  Cambridge  also  sent  us  a  six- 
inch  telescope,  to  be  used  without  mounting  or 
clockwork,  for  the  purpose  of  making  a  special  set 
of  pictures  to  be  compared  with  those  which  were 
expected  to  be  made  in  the  -same  way  and  with  a 
similar  instrument  by  Professor  Todd  in  Japan. 
(But  that  observer  was  no  more  fortunate  than 
we). 

Our  instruments  were  packed  in  six  substantial 
boxes,  and  sent  off  by  Wells,  Fargo,  &  Co.'s  express 
on  June  11;  and  we  never  saw  them  again  until  we 
found  them  safe  and  in  good  order  at  our  station, 
awaiting  our  arrival.  Vt'e  ourselves  sailed  on  "  The 
Etruria  "  on  June  25,  —  seven  of  us:  Professor 
Libbey,  his  wife  and  two  of  her  young  friends. 
Professor  McNeill,  Mr.  Fisher  (our  university  ma- 
chinist), and  myself.  A  deliglitful  seven  days' 
voyage  brought  us  to  Liverpool,  where  we  parted 
temporarily,  agreeing  to  rendezvous  in  Berlin  on 
the  1st  of  August.  Professor  jNlcNeill  remained 
with  me ;  and  we  took  together  a  roundabout  route 
through  London,  Paris,  Strassburg,  Munich,  Vienna, 
and  Prague,  visiting  the  observatories  and  the  as- 
tronomers in  these  different  cities. 

Space  does  not  permit  any  detailed  account  of 
what  we  saw  and  learned,  but  it  is  pleasant  to  re- 
call the  kindly  courtesy  and  hearty  welcomes  we 
everywhere  received.  Specially  interesting  were 
our  visits  at  Greenwich,  at  Meudon  (near  Paris), 
at  Vienna,  and  to  the  queer  old  observatory  at 
Prague,  where  are  still  standing  some  of  the  ancient 
quadrants  with  which  Tycho  and  Kepler  used  to 
make  their  observations.  After  our  party  came 
together  at  Berlin,  we  also  visited  the  old  observa- 
tory there,  and  the  wonderful  new  astro-physical 
establishment  at  Potsdam. 

We  left  Berlin,  all  seven  together,  in  the  highest 
health  and  spirits,  on  Aug.  5,  and  the  next  even 
ing  were  in  St.  Petersburg.  Our  passage  of  the 
Russian  frontier  was  made  without  the  slightest 
difficulty;  and  we  were  treated  by  all  the  officials  of 
the  custom-house  and  the  railway  train  with  marked 
courtesy,  which  we  afterwards  learned  was  due,  in 
part  at  least,  to  orders  received  from  headquarters 
in  consequence  of  a  letter  which  Baron  Struve  (the 
Russian  Minister  to  Washington,  and  brother  of 
the  astronomer)  had  written  announcing  the  com- 
ing of  our  party.  Our  instruments  were  admitted 
duty-free  and  without  detention,  and  every  thing 
possible  was  done  to  assist  us.  Dr.  Struve  of  Pul- 
kowa arranged  every  thing  relating  to  stations  and 
transportation  of  instruments  in  such  a  way  that 
all  care  and  anxiety  on  our  part  was  entirely  pre- 
cluded. 

We  were  met  at  the  station  in  St.  Petersburg  by 
his  son.  Dr.  11.  Struve;  and  during  the  week  that 
followed  we  were  continually  the  recipients  of  his 
kind  attentions.  Of  course,  we  saw  and  enjoyed 
all  the  interesting  sights  of  the  Northern  capital; 
but  to  me,  at  least,  the  most  enjoyable  of  all  the 
days  were  those  I  spent  at  Pulkowa,  in,  the  home 
and  family  of  the  great  astronomer.  It  was  a  real 
wrench  to  say  farewell  to  some  of  our  kind-hearted 
new-found  friends  of  only  a  week's  acquaintance. 
Of  course,  the  city  was  full  of  eclipse  people,  and 
they  all  went  to  Pulkowa.  One  day  at  lunch  there 
were  fourteen  astronomers  at  table  (not  counting 
three  ladies),  speaking  six  different  languages. 

Our  party  left  St.  Petersburg  on  Monday  evening, 
Aug.  15,  having  Struve  himself  with  us;  and  the 
next  day  we  were  at  our  station,  having  dropped 
him  on  the  way  at  Torjok.  The  place  he  had 
selected  for  us  was  at  a  country  seat  about  eight 
miles  from  Rsehew  or  Rjeff,  a  city  of  some  twenty 
thousand  inhabitants  on  the  upper  Volga,  about  a 
hundred  and  fifty  miles  west  and  a  little  north  of 
Moscow.  The  estate  belongs  to  two  wealthy  young 
married  ladies,   who  no  longer  make  their  home 


there,  and  had  put  the  place  at  Struve's  disposal  for 
our  use.  To  these  ladies,  Mme.  Olga  Nieskovsky 
of  Warsaw,  and  Mme.  Vera  Tchernicheff  of  Torjok, 
and  to  their  agent,  M.  Nieskovsky  of  Rsehew,  we 
owe  more  than  can  be  well  expressed ;  and,  if  possi- 
ble, still  more  to  Capt.  Witkovski  of  the  Russian 
Engineer  Corps,  who  had  been  sent  by  his  depart- 
ment to  our  station  to  determine  its  geographical 
position,  to  make  certain  time-observations  we  had 
not  specially  provided  for,  and  with  special  orders 
to  do  all  in  his  power  to  aid  us  and  make  things 
agreeable ;  orders  which  he  carried  out  with  such 
heartiness  and  tact,  that  he  will  always  be  remem- 
bered by  every  one  of  the  party  with  something 
warmer  than  mere  regard.  Our  quarters  were  in 
a  huge  brick  mansion,  some  of  the  rooms  in  which 
were  very  large  and  handsomely  furnished,  while 
others  were  small  and  comparatively  plain.  The 
steward  and  the  servants  who  had  charge  of  the 
house  took  excellent  care  of  us,  and,  excepting  as 
to  weather,  we  have  the  pleasantest  memories  of 
our  five  days'  entertainment  there.  We  had  had 
the  finest  of  weather  all  the  way  from  New  York 
until  we  reached  St.  Petersburg,  when  it  began  to 
be  showery  and  uncertain.  It  was  not  encour- 
aging during  our  journey  from  St.  Petersburg  to 
the  station ;  and  there,  bad  became  worse. 

On  Tuesday  p.m.  and  Wednesday  we  set  up 
our  instruments  in  the  intervals  between  drizzling 
showers;  on  Tliursday  morning  it  was  clear  for  a 
time,  but  in  the  afternoon  it  rained  hard.  In  the 
evening  it  cleared  up  again  about  ten  o'clock  for  an 
hour  or  two,  and  our  hopes  were  raised  to  the  high- 
est pitch  of  expectation.  The  ladies  went  through 
their  drill  with  the  photographic  apparatus  they 
were  to  operate,  until  they  had  it  perfectly;  and  we 
were  exultantly  making  our  last  pi'eparations  when 
the  captain,  who  had  been  trying  to  observe  some 
stars,  came  in  and  announced  that  it  had  clouded 
again,  and  sent  us  to  bed  disconsolate. 

In  the  morning  we  were  astir  at  four  o'clock, 
for  the  sun  rises  early  there  in  Augu.^t,  and  the 
first  contact  was  to  occur  at  half-past  five.  It 
was  a  gray,  dull,  misty  morning,  raining  a  little, 
but  not  so  heavily  as  to  preclude  all  hope  of 
clearing.  We  put  every  thing  in  readiness,  and 
waited  for  a  glimpse  of  sunlight  —  which  never 
came;  it  only  rained  a  little  faster.  The  time  of 
first  contact  passed,  and  that  of  totality  drew 
near.  The  obscuration  was  to  last  from  6.32  to 
6.84.  Gradually  the  morning  brightness  gave 
way  to  gloom,  which  grew  denser  about  6  30, 
but  not  with  any  such  suddenness  as  made  it  pos- 
sible to  fix  the  moment  of  beginning  with  any 
certainty.  On  the  other  hand,  when  the  totality 
ended,  there  was  a  sudden  —  in  fact,  almost  instan- 
taneous —  lighting  up.  The  gloom  was  by  no  means 
so  intense  as  that  at  either  of  the  three  other  total 
eclipses  I  have  seen.  I  could  easily  read  my  watch- 
face,  and  I  noticed  that  the  sash-bars  in  the  window 
of  a  building  some  six  hundred  feet  away  continued 
visible  through  it  all.  A  few  pigeons  and  some 
cattle  and  poultry  that  were  within  the  range  of 
observation  appeared  to  be  rather  puzzled  and 
annoyed  by  the  sudden  twilight;  and  a  little  group 
of  the  peasants  of  the  estate,  wlio  stood  near  us, 
began  to  cross  themselves  and  say  their  prayers 
when  the  darkness  was  greatest.  Some  thirty 
minutes  later  the  half  obscured  disk  of  the  sun 
showed  itself  for  a  few  moments,  through  drifting 
clouds,  and  then  the  rain  began  again.  At  half- 
past  seven  every  thing  was  over,  and  we  sat  down 
defeated  and  heavy-hearted.  We  immediately  went 
to  work  to  dismount  and  repack  our  instruments, 
and  by  night  the  task  was  nearly  done.  The  next 
day  at  noon  we  started  them  off,  intrusting  them 
to  the  care  of  Capt.  Witkovsky,  who  kindly  looked 
after  their  shipment  for  ns;  and  in  the  afternoon 
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we  took  our  leave  of  him,  and  began  our  homeward 
journey,  via  Moscow,  Warsaw,  and  Berlin. 

Space  will  not  permit  the  recital  here  of  our 
pleasant  experiences  at  Manchester  in  attendance 
upon  the  meeting  of  the  British  Association,  nor 
of  my  visit  to  Lord  Rosse  and  his  great  reflectors 
at  Birr  Castle.  It  must  suffice  to  say  that  we  all 
reached  home  safely  and  well,  and  that  our  instru- 
ments followed  in  due  time,  —  a  little  slowly,  but 
without  accident  or  damage. 

It  would  be  unpardonable  to  omit  a  mention  of 
the  generous  liberality  which  provided  the  neces- 
sary funds.  The  money  came  mainly  from  the 
same  friends  who  have  already  done  so  much  for 
the  scientific  departments  of  Princeton  College. 
But  there  were  other  contributors  also;  in  fact,  the 
expedition  really  originated  in  a  gentleman's  spon- 
taneous offer  of  two  hundred  and  fifty  dollars  to- 
wards meeting  the  expenses  of  the  undertaking,  if 
it  should  be  found  practicable  to  organize  a  party. 


[Original  in  Popular  Science  Jiew>i,] 

BOTANY  AS  A   RECRE.\TION. 

BY  FREDERICK  LEROY  SARGENT. 
I. 
"  Botany  is  by  many  regarded  as  a  dry  science.  Yet 
without  it,  one  may  admire  flowers  and  trees  as  one 
may  admire  a  great  man  or  a  beautiful  woman  whom 
one  meets  in  a  crowd ;  but  it  is  as  a  stranger.  The 
botanist,  on  the  contrary,  —  nay,  I  will  not  say  the 
botanist,  but  one  with  even  a  sliglit  knowledge  of  that 
beautiful  science,  —  when  he  goes  out  Into  the  woods 
or  into  one  of  those  fairy  forests  which  we  call  fields, 
finds  himself  welcomed  by  a  glad  company  of  friends, 
everyone  with  something  interesting  to  tell."  —  Snt 
JoHK  Lubbock,  Pleasures  of  Life. 

At  the  close  of  his  charming  book  on  ferns,  Mr. 
Johu  Robinson  makes  the  following  plea  for  hob- 
bies: "There  is  a  large  class  of  persons  who  are 
so  fortunate  (or  unfortunate,  according  as  they  use 
or  abuse  the  privilege)  as  to  have  nothing  to  do;  or, 
to  speak  more  exactly,  have  to  do  only  what  they 
choose.  This  class  must  have  a  hobby,  or  they 
will  rufl  out.  Another  class  are  engrossed  by  in- 
cessant professional  work,  which  leaves  them  every 
day  cross  and  tired.  These  should  have  some  out- 
side hobby,  or  they  will  become  one-sided  and 
crabbed,  and  wear  out.  Ur  Jacob  Bigelow  of 
Boston,  being  a  hard  and  earnest  worker  in  his 
profession,  determined,  for  his  own  good,  to  select 
some  sensible  form  of  recreation,  and  chose  the 
study  of  botany,  as  necessitating  long  walks  and 
refreshing  thoughts.  The  result  was  the  publica- 
tion, in  1814,  of  his  Florula  Bosloniensis ,  which, 
enlarged  and  improved  in  later  editions,  became 
the  standard  reference-book  for  all  botanists  in  that 
portion  of  the  country,  and  for  more  than  a  third 
of  a  century  held  its  ground  undisputed,  until  the 
larger  and  more  modern  works  of  Dr.  Gray  su- 
perseded it.  Dr.  Bigelow  published  other  works 
and,  although  these  are  not  now  in  use  as  text- 
books, they  still  hold  an  important  place  among 
books  of  reference.  All  this  came  from  a  hobby. 
Without  an  object,  we  walk  aimlessly,  we  read 
aimlessly,  we  think  aimlessly.  Without  a  hobby, 
no  great  man  would  be  great."  It  is  to  such  as 
feel  a  need  for  some  profitable  means  of  recrea- 
tion, that  we  would  address  ourselves,  and  try  to 
show  how  far  botanical  studies  are  calculated  to 
meet  their  wants. 

The  study  of  botany  becomes  truly  a  recreation, 
and  awakens  within  us  a  sustained  and  absorbing 
interest,  largely  in  proportion  as  we  actually  exam- 
ine plants,  and  ponder  over  them,  and  not  merely 
read  about  them.  The  true  value  of  botanical 
writings,  at  least  for  the  beginner,  is  their  impor- 
tance in  directing  attention  to  what  there  is  to  be 
seen;  telling  how  to  observe,  and  what  has  been 
thought  about  these  things  by  experienced  bota- 


nists. The  present  article  aims  to  be  of  service 
mainly  in  the  first  of  these  capacities;  on  the 
second  count,  it  can  be  directly  of  use  only  so  far 
as  a  few  practical  hints  may  prove  helpful ;  while 
in  all  these  points  it  may  be  indirectly  of  value 
through  references  to  books  which  are  of  especial 
aid  to  American  students. 

A  much  too  restricted  idea  of  the  range  of  bot- 
any is  widely  held,  even  by  educated  people  To 
know  merely  the  names  of  the  different  kinds  of 
plants  is  commonly  considered  to  be  about  all  there 
is  of  the  subject.  This  is  unfortunate,  as  it  leaves 
out  of  view  some  of  the  most  valuable  departments 
of  the  science.  A  definition  which  is  well  calcu- 
lated to  correct  this  erroneous  impression,  and  put 
the  matter  in  its  true  light,  is  the  following,  which 
Professor  Goodale  gives  to  his  classes  :  "  Botany 
is  the  science  whose  business  it  is  to  deal  with  all 
the  reasonable  questions  that  may  be  asked  about 
plants." 

Now,  until  one  has  studied  the  subject,  it  is 
scarcely  possible  to  realize  what  a  vast  number  of 
questions  botanists  have  already  answered,  and 
what  a  still  vaster  number  remain  to  be  answered, 
and  are  to-day  engaging  the  attention  of  botanical 
students  all  over  the  world.  The  class  of  questions 
to  which  mankind  first  gave  earnest  attention 
were  such  as  relate  to  those  properties  of  plants 
that  render  them  useful  or  dangerous.  To-day 
such  considerations  form  that  comparatively  small 
part  of  the  subject  which  we  call  economic  botany. 
Questions  involved  in  the  naming  of  plants,  and 
the  orderly  arrangement  of  the  myriads  of  differ- 
ent kinds  according  to  their  degrees  of  resem- 
blance, belong  to  the  department  of  systematic 
botany,  and  have  occupied,  so  far,  the  principal 
attention  of  botanical  workers.  Within  recent 
years,  along  with  the  growth  of  chemical  knowl- 
edge and  the  perfection  of  the  microscope,  there 
has  l)een  developed  a  steadily  increasing  interest  in 
all  questions  pertaining  to  the  life  of  plants,  their 
structure,  and  the  significance  of  the  forms  as- 
sumed by  their  various  organs.  Physiological 
botany  is  the  department  which  deals  with  these 
matters.  Other  departments  are,  geographical 
botany,  dealing  with  the  distribution  of  plants 
over  the  earth;  and  fossil  botany,  which  is  con- 
cerned with  the  plants  of  past  geologic  ages:  and 
still  other  classes  of  questions  could  be  referred  to, 
but  enough  has  been  said  to  show  that  botany  is 
much  more  than  the  "plant  analysis"  of  the 
schools,  and  that  there  is  in  it  a  variety  of  interest 
suflicient  to  satisfy  very  diverse  tastes. 

For  our  present  purpose,  it  will  be  enough  to 
consider  only  the  two  principal  departments,  — 
namely,  systematic  and  physiological  botany,  — 
since  these  ofier  the  best  opportunities  for  practical 
work  on  the  part  of  a  beginner. 

SYSTEMATIC    BOTANY. 

Perhaps  the  most  obvious  of  the  pleasures  which 
the  study  of  plant-kinds  is  calculated  to  afford,  is 
the  satisfaction  of  knowing  at  sight  the  plants  we 
meet,  or,  at  least,  of  having  it  in  our  power  to  find 
out  what  names  they  bear.  Apropos  of  one  of  her 
trips  to  the  country,  George  Eliot  says:  "I  never 
before  longed  so  much  to  know  the  names  of  things 
as  during  this  visit  to  Ilfracombe.  The  desire  is 
part  of  a  tendency  that  is  now  constantly  growing 
in  me  to  escape  from  all  vagueness  and  inaccuracy, 
into  the  delight  of  distinct,  vivid  ideas.  The  mere 
fact  of  naming  an  object,  tends  to  give  definiteness 
to  our  conception  of  it.  We  have,  then,  a  sign 
which  at  once  calls  up  in  our  minds,  and  marks  out 
for  us  that  particular  object  from  all  others." 

An  enthusiastic  searcher  after  plants  gets  much 
the  same  sort  of  pleasure  in  his  excursions  into 
field  and  wood  as  does  the  hunter  or  fisherman: 


and  in  the  capture  of  a  rare  flower,  often  as  great 
prowess  is  displayed.  Since  much  of  our  game  is 
becoming  scarce,  almost  to  extinction,  it  is  next  to 
impossible  for  many  of  us  to  gratify  the  hunting 
instinct  with  either  rod  or  gun ;  and  as  the  humane 
spirit  develops  among  us,  there  is  less  desire  to 
indulge  in  sport  which  involves  the  infliction  of 
pain.  With  us  the  love  of  hunting  is  so  largely  a 
love  of  outdoors,  it  seems  as  if  botanizing  were  well 
calculated  to  afford  a  sufficient  motive. 

We  must  not,  however,  forget  the  pleasures  of 
indoor  botany.  Having  collected  a  plant  is  but  a 
first  step  toward  the  enjoyment  which  comes  from 
the  study  of  its  hidden  beauties. 

From  the  outset  of  a  student's  introduction  to 
systematic  botany,  he  encounters  technical  terms 
which  must  be  learned  before  he  can  understand 
the  descriptions  in  the  books  that  he  will  have  to 
use.  We  often  hear  this  circumstance  apologized 
for  by  writers  who  wish  to  present  the  study  in  an 
attractive  light.  Such  writers  seem  to  forget  that 
technicalities  are  a  necessity  wherever  we  are  called 
upon  to  talk  with  definiteness  upon  any  subject 
outside'of  every-day  conversation.  We  do  not  hear 
apologies  offered  for  the  technicalities  of  music,  or 
even  of  a  game  of  cards ;  but  when  it  comes  to  the 
study  of  plants,  it  appears  to  many  that  there  is 
something  almost  sad  about  their  having  to  use  so 
many  words  that  are  new  to  them. 

It  may  be  admitted  that  botanical  terms,  when 
forced  upon  one  to  be  learned  by  rote,  may  be  very 
tedious;  and  when,  as  in  certain  schools,  such  work 
is  made  to  do  duty  for  "  botany,"  it  is  no  wonder 
that  pupils  should  vote  the  study  an  unmitigated 
bore.  But  there  is  a  way  in  which  one  may  obtain 
the  same  kind  of  pleasure  in  learning  these  tech- 
nical terms  as  in  learning  the  names  of  plants. 

We  will  suppose  that  the  student  is  provided 
with  such  a  book  as  Gray's  Lessons  in  Botany, 
which  contains  all  the  technical  terms  that  a  be- 
ginner needs  to  know,  and  explains  them  fully. 
It  is  not  enough  to  merely  read  the  book,  and  learn 
the  definitions;  for  this  is  not  only  very  dry  work, 
but  it  fails  to  give  a  clear  understanding  of  the 
practical  application.  AVhat  is  needed  is,  for  the 
student  to  search  the  fields  and  woods,  or  garden 
and  greenhouse,  for  actual  examples  of  what  is 
mentioned  in  the  book.  Suppose  he  is  on  the  sub- 
ject of  leaves:  let  him  collect  a  number  of  different 
kinds,  and  try  to  describe  each  with  regard  to  its 
venation,  general  outline,  base,  apex,  marein,  upper 
and  lower  surface,  and  other  peculiarities  that  may 
suggest  themselves.  If  at  loss  for  a  term,  the  book 
may  be  consulted;  and  if  no  term  is  provided  for 
the  peculiarity  in  question,  "plain  English"  may 
be  made  to  answer  the  purpose.  Even  a  poor 
memory  is  forced  to  retain  what  is  often  repeated ; 
and  the  student  will  find  that  before  long  he  can 
take  any  leaf  that  comes  to  hand,  and  describe  it 
accurately  and  tersely.  When,  in  this  manner,  a 
student  has  become  familiar  with  the  forms  of 
roots,  stems,  leaves,  inflorescence,  floral  organs,  and 
fruit,  he  is  well  prepared  to  learn  the  use  of  those 
books  which  describe  the  kinds  of  plants,  and  give 
us  their  names. 


THE  PRESERVATION  OF  FOOD. 

BY   8.    P.    8HARPLE8,    8.B. 

A  FEW  years  ago  I  was  called  upon,  in  a  case 
before  the  United  States  courts,  to  investigate  the 
subject  of  canned  sweet-corn.  Although  this  was 
only  about  fifteen  years  ago,  the  whole  subject  was 
a  comparatively  new  one.  Dr.  Jeffries  Wyman 
had  published  his  researches  on  spontaneous  gener- 
ation: but  even  he,  with  all  his  skill,  did  not  suc- 
ceed in  properly  preparing  his  solutions;  and  from 
this  reason  many  of  his  experiments  were  failures. 
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Tyndall  had  not  made  his  celebrated  experiments 
on  dust.  The  general  opinion  seemed  to  be,  that 
the  only  point  necessary  to  be  observed  was  to  ex- 
clude the  air  from  the  article  to  be  preserved;  and 
the  readiest  way  of  doing  this  was  to  fill  the  can 
with  steam.  At  this  time  there  was  some  contro- 
versy as  to  whether  it  was  best  to  punch  a  hole  in 
the  head  of  the  can  before  heating,  or  after;  in 
either  case  it  was  closed  as  soon  as  the  steam  issued 
freely,  and  the  can  was  allowed  to  cool.  If  the  ends 
of  the  can  became  concave,  it  was  evidence  that  it 
had  been  properly  exhausted  of  air,  and  the  goods 
would  keep.  If,  on  the  contrary,  the  heads  swelled 
out,  it  was  evidence  that  the  article  was  not  keep- 
ing, or,  as  the  manufacturer  thought,  the  can  had 
not  been  properly  vented,  and  too  much  air  was 
left  in  it.  At  the  time  of  this  trial  one  of  the 
counsel  made  a  number  of  experiments  that  seemed 
to  show  conclusively  that  the  air  had  nothing  to 
do  with  the  matter;  but  these  were  not  published, 
and  therefore  the  credit  of  the  investigation  belongs 
to  Professor  Tyndall. 

During  the  progress  of  the  trial  frequent  refer- 
ence was  made  to  one  Appert,  a  Frenchman  who 
lived  in  the  early  part  of  this  century.  But  if  I 
recollect  aright,  the  only  definite  thing  we  found 
in  regard  to  him  was  his  English  patent.  We  had 
an  idea  that  he  published  a  book  upon  the  subject, 
but  this  book  was  not  to  be  found  in  any  of  the 
libraries  to  which  we  had  access. 

Within  a  year  or  two  I  have  been  able  to  procure 
a  copy  of  this  work.  It  is  an  octavo  volume  of 
xxxxviij  -I-  176  pages.  The  copy  that  I  have  is 
the  third  edition,  and  the  forty-eight  pages  of  pref- 
ace are  devoted  to  defending  the  process  of  the 
author  against  the  attacks  that  were  made  upon  it, 
and  the  false  statements  made  in  regard  to  the 
process.  The  title  of  the  work  is  as  follows:  "Le 
Livre  de  tous  les  Menages,  ou  I'Art  de  Conserver, 
pendant  Plusieurs  Annees,  toutes  les  Substances, 
Animales  et  Vegetales,  par  M.  Appert,  proprie- 
taire  a  Massy  (Seine  et  Ouise),  ancien  confiseur  et 
distillateur,  eleve  de  la  bouche  de  la  Maison  Ducal 
de  Christian  IV.     Paris,  1813." 

This  may  be  translated  as  follows:  "The  Book  of 
all  Housekeeping,  or  the  Art  of  Preserving,  during 
Many  Years,  all  Substances,  Animal  and  Vegetable, 
by  M.  Appert,  proprietor  at  Glassy,  formerly  con- 
fectioner and  distiller,  assistant  to  the  cook  in  the 
Ducal  Mansion  of  Christian  IV." 

Briefly,  his  method  consisted  in  placing  the  arti- 
cles to  be  preserved  in  wide-mouthed  glass  bottles, 
which  he  says  he  prefers  to  those  of  metal,  since 
they  do  not  acquire  a  bad  taste.  They  were  then 
carefully  corked  —  and  on  this  point  he  lays  special 
stress  —  and  plunged  into  boiling  water,  in  which 
he  keeps  them  from  a  half-hour  to  two  hours  ac- 
cording to  the  articles;  articles  that  are  liquid  re- 
quiring less  time  than  those  which  are  solid.  He 
tried  his  hand  at  preserving  every  thing  iu  the 
kitchen.  Among  the  various  articles  experimented 
upon  were  milk,  which  he  condensed  to  one-fourth, 
and  then  placed  in  bottles,  and  found  it  good  six 
months  afterwards ;  thus  anticipating  Gail  Borden 
nearly  fifty  years.  He  also  preserved  tea  and 
coffee.  The  latter  has  within  a  year  past  been 
made  a  commercial  success  by  a  process  not  vary- 
ing essentially  from  Appert's,  and  coffee  can  now 
be  procured  in  the  market  which,  in  the  words  of 
Appert,  requires  only  one  coffeespoonful  of  the  ex- 
tract to  make  a  cup  of  excellent  coffee,  having  all 
the  flavor  of  the  original.  Travellers  are  no  longer 
at  the  mercy  of  the  railroad  restaurants  in  this 
matter:  a  six-ounce  bottle  will  contain  enough  of 
the  extract  to  make  twenty-five  good  cups  of  coffee. 
It  would  have  probably  surprised  even  Appert, 
with  his  sanguine  expectations  in  regard  to  his 
process,  had  he  been  told  that  in  1882  millions  of 


cans  of  meat  would  have  been  preserved  in  Chicago 
for  the  use  of  the  British  troops  in  the  Soudan  by 
substantially  his  process.  In  his  day  Chicago  was 
a  wilderness,  and  the  Soudan  had  been  inaccessible 
to  Europeans  for  centuries. 

This  invention  of  Appert's  now  gives  employ- 
ment to  thousands  of  people,  and  enables  us  to 
have  fresh  salmon  from  the  Columbia  River  on  our 
tables.  It  has  caused  scurvy  to  become  an  almost 
unknown  disease,'  enabling  those  on  .shipboard  to 
be  supplied  with  fresh  vegetables  at  all  times  of 
the  year.  Of  three  articles  alone,  over  a  hundred 
million  cans  are  preserved  every  year;  these  are 
tomatoes,  corn,  and  peaches. 

Civilization  in  the  West  may  be  traced  by  the 
empty  cans  left  in  its  tracks.  I  have  found  them 
on  the  tops  of  the  highest  of  the  Rocky  Mountains, 
serving  there  as  a  card-receiver.  IMiners  cover 
their  cabins  with  them,  and  use  them  as  cooking 
utensils  and  water  vessels.  The  tourist  goes  to  the 
mountains  and  enjoys  his  fresh  vegetables  raised 
on  the  "proprietor's  own  farm;"  but  such  vege- 
tables were  raised  the  year  before  in  New  Jersey 
or  Maine. 

One  of  the  most  severe  tests  to  which  these  goods 
were  ever  subjected  was  the  following:  The  ship 
"  Fury  "  was  wrecked  in  1825  in  Prince  Regent's 
Inlet,  and  her  stores  were  left  on  the  beach.  Eight 
years  afterwards  they  were  found  by  Sir  John  Ross, 
who  wrote  to  Mr.  Gamble,  who  preserved  them,  in 
a  state  of  perfect  preservation,  although  they  had 
been  exposed  to  temperatures  of  92°  below  and  80° 
above  zero.  After  a  further  interval  of  sixteen 
years  they  were  found  still  in  a  state  of  good  preser- 
vation. Cans  opened  forty-four  years  after  they 
were  prepared  were  found  to  be  sound  and  in  good 
order. 

13  Broad  Stkeet,  Boston,  Dec.  1,  18ST. 


THE  BRUSH  TURKEY. 

"  All  birds  hatch  their  eggs."  Zoology  knows 
very  few  exceptions  to  this  rule;  and  although  old 
works  on  natural  history  state  that  the  sun  re- 
lieves the  ostrich  of  this  duty,  it  is  now  known 
that  she  attends  to  the  work  most  conscientiously. 
Only  the  cuckoo  succeeds  in  shirking  this  business 
entirely,  leaving  her  little  ones  to  the  mercy  of 
kind-hearted  little  singers.  Besides  this  bird, 
we  may  mention  the  brush  turkey  as  one  which 
does  not  hatch  its  eggs;  but  it  is  more  conscien- 
tious about  the  matter  than  the  cuckoo.  The 
brush  turkey  (Talegallus  lalhami)  is  a  powerful 
bird,  attaining  a  size  of  about  thirty-one  inches, 
and  can  be  recognized  by  its  powerful  build,  rather 
long  neck,  large  head,  sharp,  bent  beak,  strong 
feet,  and  short,  rounded  wings.  The  scarlet  of 
the  featherless  neck,  and  the  yellow  pouch  depend- 
ent therefrom,  stand  out  in  decided  contrast  to  the 
brown  plumage.  The  home  of  the  brush  turkey  is 
in  the  thick  forests  of  Australia.  At  mating  time 
(in  the  spring)  the  male  develops  a  surprising 
amount  of  activity  and  industry.  He  picks  out  a 
sheltered  spot  for  a  nest,  and  then  goes  to  work  to 
build  a  mound.  With  his  strong  feet  he  throws  a 
quantity  of  leaves,  fibres  of  wood,  small  twigs, 
dry  grass,  etc.,  into  a  heap  behind  him,  and  this 
forms  the  centre  of  a  large  circle,  the  periphery  of 
which  soon  appears  perfectly  clean,  and  a  mound 
about  a  yard  and  a  half  high  is  built.  While 
other  birds  go  at  once  to  their  newly  prepared 
homes,  arid  begin  to  lay  their  eggs,  the  brush  tur- 
key pursues  an  entirely  different  course.  The  wise 
creature  waits  several  weeks,  until  the  fermentation 
and  decomposition  of  the  vegetable  matter  in  the 
heap  has  generated  a  heat  of  about  104"  F.,  the 
temperature  required  for  either  natural  or  artificial 
hatching  of  eggs.     It  is  wonderful  to  see  with 


what  certainty  the  birds  determine  upon  the  proper 
time.  The  male  often  mounts  the  nest  to  examine 
it,  scrapes  off  a  little  here  and  a  little  there,  and 
then  covers  the  places  over  again  carefully.  When 
he  finds  that  the  temperature  of  the  mass  is  what 
it  should  be,  he  digs  numerous  holes  about  the 
axis  of  the  mound,  and  in  each  one  of  these  holes 
the  female  drops  an  egg  with  the  blunt  end  up. 
After  the  male  has  closed  these  holes,  both  birds 
go  away;  the  male  only  returning  from  time  to 
time  to  regulate  the  heat,  covering  the  eggs  more 
or  less,  according  to  the  moisture  and  temperature 
of  the  atmosphere.  After  about  three  weeks  the 
young  are  hatched.  They  are  entirely  covered 
with  feathers,  their  wings  are  well  developed,  and 
they  seem  as  strong  as  our  domestic  chickens. 
The  whole  process  reminds  one  of  the  development 
of  the  butterfly,  which  is  able  to  fly  soon  after 
leaving  the  chrysalis.  After  about  twelve  hours 
the  young  brush  turkeys  appear  merry  and  active, 
wandering  about  with  their  parents;  but  in  the 
afternoon  they  are  buried  in  the  nest  again  by 
their  careful  father.  On  the  third  day  they  are 
able  to  fly,  and  after  that  are  perfectly  independ- 
ent. Their  process  of  hatching  has  been  carried 
out  by  brush  turkeys  in  captivity,  as,  for  instance, 
in  the  Berlin  Zoological  Garden,  when  they  formed 
the  centre  of  attraction  for  friends  and  students  of 
zoology.  —  Deutsche  Illustrirte  Zeilung. 


SCIENTIFIC  BREVITIES. 

The  Water  of  the  Thames  River  makes 
very  good  ink;  and  letters  concerning  that  fact, 
and  the  nuisance  which  is  caused  by  the  condition 
which  makes  it  possible,  have  been  written  to  the 
London  daily  papers,  in  which  it  was  used  as  a 
medium  to  impress  indignation  upon  paper. 

A  New  Gas. — The  discovery  of  a  new  gas  is 
reported  in  Germany  by  Dr.  Theodore  Curtius,  who 
has  succeeded  in  preparing  the  long-sought  hydride 
of  nitrogen,  amidogen,  diamide,  or  hydrazine,  as  it 
is  variously  called.  This  remarkable  body,  which 
has  hitherto  baffled  all  attempts  at  isolation,  is  now 
shown  to  be  a  gas  perfectly  stable  up  to  a  very  high 
temperature,  of  a  peculiar  odor,  —  differing  from 
that  of  ammonia,  —  exceedingly  soluble  in  water, 
and  of  basic  properties.  In  composition  it  is  nearly 
identical  with  ammonia,  both  being  compounds  of 
nitrogen  and  hydrogen. 

Luminous  Micbo-Organisms.  —  Dr.  C.  B. 
Tilanus  gives,  in  a  Dutch  scientific  journal,  the 
results  of  some  recent  researches  on  luminous 
micro-organisms.  He  prepared  a  flat  culture  from 
luminous  mucus  obtained  from  the  exterior  of 
fish,  with  fish-broth  peptone  jelly,  to  which  two 
per  cent  of  common  salt  had  been  added  as  a 
medium.  This  became  speckled  with  numerous 
cultures,  some  of  the  jelly,  but  not  the  greater 
part,  becoming  liquefied.  In  the  dark  this  flat 
culture  emitted  a  distinct  light,  and  appeared  as  if 
strewn  with  stars ;  from  this  a  stripe  culture  was 
prepared  :  and,  after  successive  preparations  had 
been  made.  Dr.  Tilanus  believed  he  had  obtained 
a  pure  culture  of  the  phosphorescent  organisms. 

Fluoride  of  Nitrogen.  —  The  supposed  com- 
pound was  formed  by  passing  an  electric  current 
from  seven  ferric  chloride  batteries  through  a  con- 
centrated solution  of  ammonium  fluoride.  After 
the  lapse  of  a  short  time,  several  drops,  of  oily 
consistence,  were  observed  attached  to  the  negative 
plate.  On  becoming  connected  with  the  po.sitive, 
a  thin  gold  wire,  these  drops  exploded  with  violence. 
The  compound  is  highly  unstable,  being  at  once 
decomposed  in  contact  with  glass,  silica,  or  organic 
matter,  thus  rendering  the  analysis  of  the  same  one 
of  considerable  risk.  Its  explosive  violence  is  even 
greater  than  the  chloride  of  nitrogen. 
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WHITE-LEAD. 


This  very  important  salt  of  lead,  which  is  so 
extensively  used  as  a  paint,  is,  chemically  con- 
sidered, a  basic  carbonate.  Thus,  to  the  regu- 
lar neutral  carbonate  Pb  O  CO^,  we  may  add  ad- 
ditional atoms  of  plumbic  oxide,  forming  a  com- 
pound with  the  general  symbol  (PbO)xC02; 
and  the  covering  power  (and  consequently  the 
value  of  the  product)  seems  to  depend  upon 
the  number  of  additional  molecules  of  oxide 
that  we  can  attach  to  a  molecule  of  carbonic 
dioxide. 

Although  numerous  processes  for  the  scien- 
tific manufacture  of  white-lead  have  been 
invented,  none  of  them  are  (juite  as  satisfac- 
tory as  the  old-fashioned  "Dutch"  method, 
and  probablj-  more  than  nine-tenths  of  all  the 
lead  in  the  market  is  made  by  that  process. 
It  was  realh"  introduced  into  Europe  bj-  the 
Saracens,  who  carried  on  the  manufacture  in 
Southern  Spain,  whence  the  Dutch  brought 
it  to  Holland  in  the  sixteenth  century.  In 
this  process,  the  lead,  which  is  first  cast  into 
perforated  disks  called  "buckles,"  is  placed 
in  earthen  pots  in  the  bottom  of  which  is  a 
little  vinegar.  The  pots  are  then  covered, 
and  buried  iu  a  mass  of  fermenting  stable 
manure,  to  which  spent  tan  is  sometimes 
added.  Owing  to  the  heat  of  the  fermenting 
manure,  the  vinegar  is  evaporated,  and  the 
acid  vapors  combine  with  the  metal  to  form 
the  basic  acetate  of  lead,  which  in  turn  is 
converted  into  the  basic  carbonate  by  the 
action  of  the  carbonic  acid,  which  is  also  a 
product  of  the  fermentation.  In  a  few  weeks 
the  pile  is  opened,  the  pots  removed,  and  the 
white-lead  separated  from  the  pieces  of  unal- 
tered metal  which  remain.  It  is  then  usually 
ground  in  oil,  and  comes  into  the  market  in 
the  familiar  form  of  a  pasty  mass. 

Attempts  have  been  made  to  substitute,  iu 
the  place  of  the  unreliable  manure-heap,  a 
closed  box  or  chamber  in  which  the  lead  is 
placed,  and  into  which  vapors  of  acetic  acid 
and  carbonic-acid  gas  are  passed.  It  is  also 
made  in  the  wet  vfa.y  by  dissolving  litharge 
(oxide  of  lead)  in  acetic  acid,  thus  obtaining 
a  solution  of  basic  acetate  of  lead,  and  then 
passing  a  current  of  carbonic-acid  gas  through 
the  solution,  which  precipitates  part  of  the 
lead  as  a  basic  carbonate,  leaving  a  neutral 
acetate  in  solution ;  more  litharge  is  then 
added  to  the  solution  of  neutral  acetate,  and 
the  process  repeated. 

For  some  unknown  reason,  none  of  these 
processes  give  quite  as  good  a  product  as  the 
original  Dutch  method  ;  and  it  seems  to  be  one 
of  those  rare  cases  where  "  the  rule  of  thumb  " 
is  more  successful  than  a  more  rational  and 
scientific  method.  Possibly  one  reason  is,  the 
difficulty  of  obtaining  a  supply  of  pure  car- 
bonic-acid gas.  It  is  usually  obtained  from 
the  combustion  of  coke  or  coal,  and  is  likely 
to  contain  traces  of  sulphur  compounds,  which 
discolor  the  white-lead  by  uniting  with  it  to 
form  the  black   sulphide.     At  Brohl,  in  Ger- 


many, there  is  a  natural  supply  of  the  gas 
from  the  earth,  which  is  used  for  this  purpose. 

Silver,  which  is  usually  a  very  desirable 
metal,  is  a  source  of  annoyance  to  the  manu- 
facturers of  white- lead.  Lead  frequently  con- 
tains a  small  percentage  of  the  precious  metal ; 
and,-  if  the  quantity  is  appreciable,  it  spoils 
the  color  of  the  finished  product,  owing,  prob- 
ablj-, to  the  well-known  blackening  eflfect  of 
light  upon  silver  salts.  There  are  numerous 
other  precautions  which  must  be  taken  to 
obtain  a  first-class  article  of  white-lead,  and 
the  necessary-  knowledge  can  only  be  gained 
by  long  experience. 

The  manufacture  of  white-lead  is  properlj- 
considered  as  a  "death-dealing  trade,"  more 
especially  to  the  workmen  who  have  charge  of 
the  grinding  of  the  dry  powder.  The  fine 
lead-dust  is  absorbed  into  the  system,  and 
produces  a  train  of  very  characteristic  symp- 
toms due  to  lead-poisoning.  In  France  the 
paternal  government  of  that  country  requires 
manufacturers  of  white-lead  to  pension  their 
employes  after  a  certain  age,  considering 
that  their  health  will  be  so  impaired  that  they 
will  be  unable  to  earn  their  living.  Once, 
while  visiting  a  manufactorj-,  we  noticed  that 
some  facetious  person  had  inscribed  upon  the 
grinding-machine  the  rather  startling  legend, 
"death's  friend."  It  is  said,  however,  that, 
with  due  care,  no  cases  of  poisoning  need 
occur,  and  that  the  evil  eflfects  are  largely  due 
to  the  carelessness  of  the  workmen,  who  neg- 
lect the  necessary  precautions  of  cleanliness, 
etc.  The  phj-sician  in  charge  of  a  large  city 
hospital  where  cases  of  lead-poisoning  are  fre- 
quently treated,  informs  us,  that,  after  being 
once  cured,  the  patients  return  to  their  old 
trade,  and  are  soon  back  in  the  hospital  suf- 
fering from  the  same  disease,  —  a  curious 
example  of  the  force  of  habit. 

The  liability  of  white-lead  to  be  discolored 
bj'  sulphuretted  hydrogen  renders  it  an  unsuit- 
able paint  for  localities  where  the  air  is  likely 
to  be  contaminated  by  sulphur  compounds. 
Some  years  ago  the  paint  on  some  buildings 
near  the  mouth  of  a  sewer  near  this  city  was 
turned  nearly  black  by  the  gases  arising  from 
it.  This  discoloration  was  intended  to  be 
brought  forward  in  a  lawsuit  as  evidence  of 
the  nuisance  created  bj-  certain  manufactories 
which  were  drained  by  the  sewer.  Before  the 
case  came  to  trial,  however,  the  ozone  in  the 
sea-air  had  oxidized  the  black  sulphide  to 
the  white  sulphate,  and  thus  the  evidence  was 
destroyed  by  natural  causes.  In  the  case  of 
old  paintings  where  the  white  tones  have 
become  discolored,  it  has  been  recommended 
to  apply  a  solution  of  peroxide  of  hydrogen, 
which  will  have  a  similar  effect,  and  thus 
restore  the  brilliancy  of  the  picture. 


LABORATORY  TABLES. 

Though  it  has  its  drawbacks,  there  can  be  little 
doubt  that  the  best  material  for  a  laboratory  table- 
top  is  wood.  Other  materials  may  be  better  for 
special  purposes,  but  for  general  use  wood  is  best; 
and  among  woods  teak  is  to  be  preferred.  The 
wood  ought  never  to  be  varnished  or  painted,  as  the 


action  of  alkalies  and  strong  acids  on  the  prepara- 
tions employed  renders  the  table  unsightly.  The 
now  common  custom  of  saturating  the  wood  with 
melted  parafHne  is  not  open  to  the  same  objection, 
and  has,  indeed,  many  advantages.  The  parafRne 
renders  the  wood  impervious  to  water,  and,  on  ac- 
count of  its  chemical  indifference,  it  prevents  the 
table  being  seriously  attacked  by  sulphuric  acid  or 
caustic  soda,  which  will  sometimes  be  spilled  even 
in  the  best-regulated  laboratories.  Probably  the 
chief  objection  to  paratfine  is,  that  it  melts  and 
adheres  to  any  warm  vessel  or  apparatus  that  may 
chance  to  come  in  contact  with  it.  In  this  way  a 
new  source  of  error  is  introduced  into  analyses,  as 
the  slight  coating  of  para/Bne  on  a  capsule  or  cru- 
cible lid,  being  invisible,  may  be  forgotten  to  be 
removed  by  ignition  or  otherwise  before  weighing. 
Of  course,  it  is  easy  to  say,  "  Never  lay  any  vessel 
you  intend  to  weigh  on  the  table;  "  but  a  possible 
source  of  error  is  present,  all  the  same.  My  own 
view  of  the  matter  is,  that  for  qualitative  and 
general  work  it  is  well  to  have  the  tables  paraffined, 
while  for  quantitative  and  finer  work  it  is  better  to 
have  the  surface  clean. 

Slate  is  objectionable  as  a  material  for  tables, 
firstly,  because  of  its  antipathy  to  glass  vessels; 
secondly,  because  it  is  not  readily  pierced  or  cut; 
and  thirdly,  because  it  is  cold  to  the  touch  and 
cold  to  look  at.  Yet  it  is  the  best  kind  of  surface 
on  which  to  place  the  combustion-furnace,  air-bath, 
and  similar  apparatus.  In  like  manner,  although 
lead  is  not  to  be  commended  for  general  use,  it  is 
a  good  plan  to  have  one  table  covered  with  it,  and 
so  arranged  that  any  liquid  falling  thereon  may 
collect  at  one  end,  and  so  be  run  off  into  the  waste. 
All  distillations  should  be  conducted  on  this  table, 
which  is  not  only  a  convenient  arrangement  for 
getting  rid  of  the  water  used  in  condensing,  but  is 
also  a  security  against  danger  when  working  with 
inflammatory  liquids. 

The  attempt  to  convert  each  working  bench  into 
a  sort  of  complete  laboratory  seems  to  be  a  mis- 
take, however  heretical  this  view  may  appear  to 
some.  To  have  tank-water,  distilled  water,  steam, 
gas,  draught,  and  sink  "  laid  on  "  at  each  bench, 
produces  an  unnecessary  and  expensive  complica- 
tion of  pipes;  and  the  more  pipes  and  stopcocks, 
the  more  plumbers  and  repairs.  Simplicity  is  a 
great  principle  in  the  arrangement  of  laboratories, 
as  in  most  other  matters.  All  materials  and  appa- 
ratus required  by  each  worker  should  be,  within 
easy  reach,  but  not  necessarily  at  his  own  particu- 
lar table,  which  should,  indeed,  only  be  supplied 
with  those  requisites  the  absence  of  which  would 
produce  positive  inconvenience.  —  D.  B.  Scott,  in 
Chemist  and  Druggist. 


THE  INFLUENCE  OF  SILICON  ON  THE 
PROPERTIES  OF  STEEL. 

The  following  are  the  general  conclusions  arrived 
at  by  a  committee  of  the  British  Association  from 
a  series  of  experiments  conducted  by  them.  On 
adding  silicon,  in  the  form  of  silicon  pig,  to  the 
purest  Bessemer  iron,  the  following  results  are 
obtained :  — 

The  metal  is  quiet  in  the  mould  when  even  a  few 
hundredths  per  cent  of  silicon  is  added.  The 
metal  is  originally  red-short,  especially  at  a  dull  red 
heat,  though  it  works  well  at  a  welding  tempera- 
ture; the  red-shortness  is  increased  by  silicon.  In 
all  cases  examined,  the  metal  was  tough  cold  and 
welded  well,  silicon  having  little  or  no  influence. 
Silicon  increases  the  elastic  limit  and  tensile 
strength,  but  diminishes  the  elongation  and  the 
contraction  of  area,  a  few  hundredths  per  cent 
having  a  remarkable  influence  in  this  respect. 
The  appearance  on  fracture  by  tensile  force  is 
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changed  from  finely  silky  to  crystalline,  while  the 
fracture  produced  by  a  blow  gradually  becomes 
more  like  that  of  tool  steel  as  silicon  increases. 
The  hardness  increases  with  the  increase  of  sili- 
con, but  appears  to  be  closely  connected  with  the 
tenacity.  With  four-tenths  per  cent  of  silicon  and 
two- tenths  per  cent  of  carbon,  a  steel  was  obtained 
difficult  to  work  at  high  temperatures,  but  tough 
when  cold,  capable  of  being  hardened  in  water, 
and  giving  a  cutting  edge  which  successfully  re- 
sisted considerable  hard  usage.  In  some  cases  sili- 
con was  present  in  the  oxidized  condition;  the 
effect  is  then  very  different,  and  the  mechanical 
properties  of  the  metal  more  nearly  resemble  those 
of  the  original  Bessemer  iron. 

In  the  second  series  of  experiments  various  pro- 
portions of  silicon  have  been  added  to  ingot  metal, 
containing  manganese  and  carbon,  as  ordinarily 
met  with  in  commerce.  The  results  are  not  yet 
quite  ready  for  publication;  [but  they  show  that 
manganese  greatly  modifies  the  effect  of  silicon  in 
producing  red-shortness,  and  hence  enables  the 
metal  to  be  readily  rolled  and  otherwise  worked, 
even  in  presence  of  several  tenths  per  cent  of  sili- 
con. The  low  extension,  however,  though  not 
nearly  so  marked  as  before,  is  still  observed  despite 
the  presence  of  manganese;  and  hence,  for  the 
majority  of  the  applications  of  mild  steel,  silicon 
does  not  appear  to  be  advantageous.  —  Chemical 
News. 


PURIFICATION  OF  RECOVERED  ALCOHOL. 

Mr.  R.  D.  Peyton,  in  a  paper  read  before  the 
Kentucky  Pharmaceutical  Association,  gives  the 
following  methods,  which  have  proved  successful 
in  his  experience  :  — 

Recovered  alcohol 1  gallon.   . 

Bichromate  potash     ....    4  ounce. 
Dilute  sulphuric  acid     ...    2  fluid  drachms. 

Let  it  stand  three  days  (with  occasional  agita- 
tion), and  filter;  then  add  lime,  half  an  ounce, 
and  after  twenty-four  hours  filter  through  animal 
charcoal,  and  distil.     Or  the  following:  — 

Recovered  alcohol 1  gallon. 

Permanganate  potash 40  grains. 

Let  it  stand  five  days,  and  filter;  then  add  lime, 
half  an  ounce ;  allow  it  to  stand  twenty-four  hours, 
filter  through  animal  charcoal,  and  distil. 


INDUSTRIAL  MEMORANDA. 

A  Wonderful  Water-Clock.  —  Haroun-al- 
Raschid,  the  principal  hero  of  the  Arabian  Nigkls 
Entertainments,  sent  to  Charlemagne,  in  the  eighth 
century,  a  water-clock  in  the  dial  of  which  a  door 
opened  at  each  hour;  and  when  at  noon  the  twelve 
doors  were  thrown  open,  as  many  knights  on  horse- 
back issued  forth,  paraded  round  the  dial,  and, 
then  returning,  shut  themselves  in  again. 

Electrical  Ballast.  —  It  is  well  known  that 
some  of  the  large  yachts  have  a  great  many  tons 
of  lead  stowed  away  in  their  keels.  The  Engineer 
suggests  that  this  lead  could  be  utilized  in  the 
shape  of  accumulators  that  could  thus  be  made  to 
carry  several  horse-power,  which,  with  the  inter- 
vention of  a  motor,  could  be  utilized  in  working 
the  windlass,  hauling  in  the  main  sheet,  etc.,  and 
furnishing  light  as  well.  As  is  remarked,  it  would 
be  rather  a  novelty  to  have  the  ballast  weighing 
the  anchor  or  hauling  at  the  ropes;  but  stranger 
things  than  that  have  been  done  before. 

The  New  Steam  Tricycle.  —  La  Nature  re- 
cently described  and  illustrated  a  steam  tricycle 
designed  by  MM.  Roger  de  Montais  and  L'Heritier. 
It  states  that  the  machine  will  go  nine  to  eleven 
miles  per  hour  with  one  person,  and  eight  to  ten 
with  two.  In  front  is  a  small  petroleum-heated 
boiler,  and  a  petroleum  reservoir  is  placed  under 


the  seat,  holding  ten  liters,  and  said  to  be  enough 
to  last  ten  hours.  A  water  reservoir,  which  holds 
thirty-four  liters,  is  mounted,  carrying  a  supply  for 
two  and  a  half  hours. 

The  Autographometkr.  —  M.  Floran  de  Ville- 
pigne  has  devised  an  instrument,  the  autographom- 
eter,  which  records  automatically  the  topography 
and  difference  of  level  of  all  places  over  which  it 
passes  It  is  carried  about  on  a  light  vehicle ;  and 
those  who  wish  to  use  it  have  nothing  to  do  but  to 
drag  it,  or  have  it  dragged,  over  the  ground  of 
which  they  desire  to  obtain  a  plan. 

An  Electric  Trumpet.  — An  electric  trumpet 
has  been  recently  devised  by  M.  Zigang.  It  con- 
sists, says  the  London  Electrical  Review,  of  a  short 
brass  tube  mounted  on  wood,  and  containing  an 
electro-magnet  whose  ends  face  a  vibrating  plate, 
on  which  is  fixed  a  small  piece  of  soft  iron.  Against 
the  plate-armature  rests  a  regulating  screw  with 
platinum  point,  which  serves  for  automatic  inter- 
ruption, by  vibration  of  the  armature.  With  two 
Leclanchd  elements  a  musical  sound  is  obtained, 
which  may  be  varied  in  pitch,  intensity,  and 
timbre  by  means  of  the  screw.  This  instrument 
may  be  usefully  employed  in  signalling  on  ships, 
railways,  tramways,  etc. ;  it  may  also  serve  as  a 
receiver  for  signals  of  the  Morse  type. 

The  Steamers  of  the  World.  —  Recent  sta- 
tistics show  that  the  number  of  steamers  existing 
in  the  world  in  1886  was  estimated  at  9,969,  of  an 
aggregate  burden  of  10,531,813  tons.  In  the  pre- 
vious year  the  number  was  stated  at  9,642,  of  an 
aggregate  burden  of  10,291,241  tons.  The  world's 
steam  shipping  in  1886  was  thus  distributed:  Iron 
steamers,  8,198,  of  an  aggregate  burden  of  8,911,406 
tons;  steel  steamers,  770,  of  an  aggregate  burden 
of  32,820;  and  wooden  steamers,  822,  of  an  aggre- 
gate burden  of  380,655  tons.  Of  the  steamers 
afloat  in  1885,  5,792  were  owned  by  the  United 
Kingdom  and  its  colonies,  their  aggregate  burden 
being  6,595,871  tons. 

The  Motive-Force  of  the  World.  —  The 
Bureau  of  Statistics  in  Berlin  has  recently  issued 
some  interesting  information  in  connection  with  this 
subject.  It  appears  that  four-fifths  of  the  engines 
now  working  in  the  world  have  been  constructed 
during  the  last  twenty-five  years.  France  owns 
49,590  stationary  or  portable  boilers,  7,000  loco- 
motives, and  1,850  boats'  boilers;  Germany  has 
59,000  boilers,  10,000  locomotives,  and  1,700  ships' 
boilers;  Austria,  12,000  boilers  and  2,800  locomo- 
tives. The  force  equivalent  to  the  working  steam- 
engines  represents,  in  the  United  States,  7,500,000- 
horse  power;  in  England,  7,000,000-horse  power; 
in  Germany,  4,500,000;  in  France,  3,000,0C0;  and 
in  Austria,  1,500,0C0.  In  these  figures  the  motive- 
power  of  the  locomotives  is  not  included,  whose 
number  in  all  the  world  amounts  to  105,000,  repre- 
senting a  total  of  3,000,000-horse  power.  Adding 
this  amount  to  the  other  powers,  we  obtain  the 
total  of  46,000,000-horse  power.  A  steam  horse- 
power is  equal  to  three  actual  horses'  power,  and  a 
living  horse  is  equal  to  seven  men.  The  steam- 
engines  of  the  world  represent,  therefore,  approxi- 
mately the  work  of  1,000,000,000  men,  or  more 
than  double  the  working  population  of  the  earth, 
whose  total  population  amounts  to  1,455,923,000 
inhabitants.  Steam  has  accordingly  trebled  man's 
working-power,  enabling  him  to  economize  his 
physical  strength,  while  attending  to  his  intellectual 
development. 

Japanese  Industries. — During  the  past  few 
years  Japanese  manufacturing  industries  have  made 
very  considerable  progress,  and  full  advantage  has 
been  taken  of  the  limited-liability  principle.  For- 
eign residents  in  Japan  looked  upon  the  movement 
with  some  amount  of  suspicion,  thinking  it  might 
be  wanting  in  stability.     Recent  returns,  however. 


have  shown  that  substantial  profits  have  been 
earned.  In  a  miscellaneous  list  of  thirty-four  com- 
panies, the  dividends  vary  from  4  to  26  per  cent 
for  the  half-year.  The  Osaka  Spinning  Company, 
with  a  capital  of  600,000  yen,  distributes  26  per 
cent  to  its  shareholders;  the  Tokio  Tram  Car  Com- 
pany, 21  percent;  and  the  Osaka  Sulphuric  Acid 
Company,  18  per  cent.  One  hundred  and  sixty-one 
banks  are  quoted  as  paying  dividends  for  the  first 
half  of  this  year  varying  from  3.2  to  23  per  cent, 
only  one  bank  not  paying  a  dividend  at  all.  Eighty- 
two  paid  over  10  per  cent,  fifteen  of  these  paid  15 
per  cent  and  over,  and  a  large  number  10  per  cent. 


WORKSHOP   HINTS. 

Lubricant  for  Brass.  —  One  part  of  pure 
india-rubber  melted,  and  two  parts  of  common 
vaseline,  is  said  to  be  an  excellent  lubricant  for 
brass.     It  is  non-corrosive  and  lasting. 

The  Monkey- Wrench.  —  There  is  no  tool  more 
universally  misused  than  the  monkey-wrench.  This 
is  usually  put  on  the  nut  so  as  to  use  it  backwards, 
as  it  is  called;  that  is,  so  that  the  strain  is  brought 
on  the  point  of  the  outside  jaw:  and  the  shank 
will  be  sprung,  the  jaws  opened,  and  the  wrench 
rendered  useless.  The  bottom  of  this  jaw  should 
receive  the  strain,  as  the  point  of  the  other  is 
braced  so  that  it  is  not  injured.  A  monkey-wrench 
is  indispensable  to  the  engineer,  and  yet  their  use 
is  limited.  As  there  is  so  much  spring  to  them, 
they  will  not  start  nuts  that  are  set  up  hard  or 
stuck,  as  they  spring  so  as  to  take  off  the  corners  of 
six-sided  nuts,  requiring  them  to  be  re-dressed,  or 
else  replaced  by  new  ones. 

To  Remove  Iron-Rust.  — It  is  often  very  diffi- 
cult, and  sometimes  impossible,  to  remove  rust 
from  articles  made  of  iron.  Those  which  are  more 
thickly  coated  are  most  easily  cleaned  by  being  im- 
mersed in  a  nearly  saturated  solution  of  chloride 
of  tin.  The  length  of  time  they  remain  in  this  bath 
is  determined  by  the  thickness  of  the  coating  of  rust. 
Generally  twelve  to  twenty-four  hours  is  long 
enough.  The  solution  ought  not  to  contain  a  great 
excess  of  acid,  if  the  iron  itself  is  not  attacked. 
On  taking  them  from  the  bath,  the  articles  are 
rinsed  first  in  water,  then  in  ammonia,  and  quickly 
dried.  The  iron  when  thus  treated  has  the  appear- 
ance of  dull  silver.  A  simple  polishing  gives  it  its 
normal  appearance. 

How  to  Use  Glue.  —  For  glue  to  be  properly 
effective,  it  requires  to  penetrate  the  pores  of  the 
wood;  and  the  more  a  body  of  glue  penetrates  the 
wood,  the  more  substantial  the  joint  will  remain. 
Glues  that  take  the  longest  to  dry  are  to  be  pre- 
ferred to  those  that  dry  quickly;  the  slow-drying 
glues  being  always  the  strongest,  other  things  being 
equal.  For  general  use,  no  method  gives  such  good 
results  as  the  following:  Break  the  glue  up  small, 
put  it  into  an  iron  kettle,  cover  the  glue  with  water, 
and  allow  it  to  soak  twelve  hours ;  after  soaking, 
boil  until  done.  Then  pour  it  into  an  air-tight  box, 
leave  the  cover  off  till  cold,  then  cover  up  tight. 
As  glue  is  required,  cut  out  a  portion  and  melt  in 
the  usual  way.  Expose  no  more  of  the  made  glue 
to  the  atmosphere  for  any  length  of  time  than  is 
necessary,  as  the  atmosphere  is  very  destructive  to 
made  glue.  Never  heat  made  glue  in  a  pot  that  is 
subject  to  the  direct  heat  of  the  fire  or  a  lamp.  All 
such  methods  of  heating  glue  cannot  be  condemned 
in  terms  too  severe.  Do  not  use  thick  glue  for 
joints  or  veneering.  In  all  cases  work  it  well  into 
the  wood,  in  a  similar  manner  to  what  painters  do 
with  paint.  Glue  both  surfaces  of  your  work,  ex- 
cept in  cases  of  veneering.  Never  glue  upon  hot 
wood,  as  the  hot  wood  will  absorb  all  the  water  in 
the  glue  too  suddenly,  and  leave  only  a  very  little 
residue. 
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ARTIFICIAL  WARMTH. 

The  climate  of  the  greater  part  of  this 
country  is  such,  that,  during  six  to  eight 
months  of  the  j'ear,  some  method  of  warming 
our  houses  is  absolutely  necessarj\  A  discus- 
sion of  some  of  the  various  methods  in  general 
use  may  be  of  interest. 

The  oldest  and  simplest  method  is  the  old- 
fashioned  fireplace,  and  from  a  sanitary  point 
of  view  it  is  the  best  of  all.  It  furnishes 
ventilation,  and  warms  by  direct  radiation  of 
heat,  rather  than-  by  heating  the  entire  body 
of  air  in  the  room.  When  seated  in  front  of 
an  open  fireplace,  one  can  be  comfortably 
warm,  even  when  a  thermometer  shows  quite 
a  low  temperature  of  the  air.  Unfortunately, 
however,  thej-  do  not  furnish  heat  enough  for 
the  almost  arctic  weather  of  our  winters  ;  and 
the  trouble  and  expense  of  one  or  more  open 
fires  in  every  room  is  prohibitory'  of  their 
general  use.  In  England  the  coal-fire  in  an 
open  grate  is  the  sole  means  of  warming  most 
houses,  and  their  temperature  in  cold  weather 
is  far  below  that  which  an  American  would  find 
comfortable.  The  cold  east  wind,  so  much 
dreaded  by  the  English,  would  lose  its  terrors 
if  a  more  eflScient  system  of  house-warming 
should  be  introduced.  As  a  supplementary' 
means  of  heating,  in  connection  with  steam  or 
hot-air  furnaces,  the  open  fireplace  is  strongly 
to  be  recommended,  both  for  rendering  the 
room  more  pleasant  and  cheerful,  and  furnish- 
ing good  ventilation. 

Stoves  furnish  a  large  amount  of  warmth  at 
a  small  expense,  but  are  objectionable  on  ac- 
count of  the  lack  of  ventilation  which  obtains 
in  rooms  heated  by  them.  With  the  doors  and 
windows  shut,  and  the  draught  of  the  stove 
nearlj-  closed,  the  air  is  breathed  over  and  over 
again  by  the  occupants,  and  in  a  short  time 
becomes  vitiated  and  unwholesome.  Although 
one  maj'  after  a  while  become  accustomed  to 
this  overheated  impure  atmosphere,  it  is,  none 
the  less,  prejudicial  to  health,  and  the  offen- 
sive condition  of  the  air  is  very  apparent  to 
one  entering  such  a  room  from  out  of  doors. 

With  proper  attention  to  ventilation,  how- 
ever, the  principal  objection  to  the  use  of 
stoves  can  be  overcome ;  and,  as  they  are 
the  most  economical  means  of  heating  small 
houses  or  single  rooms,  they  will  undoubt- 
edly continue  in  general  use  for  a  long  time 
to  come. 

Next  to  stoves,  hot-air  furnaces  are  perhaps 
most  extensively  used  for  heating  purposes. 
They  can  be  divided  into  two  principal  classes, 
—  the  very  good  and  the  very  bad.  If  a  fur- 
nace is  in  good  condition  and  perfectly  gas- 
tight,  it  will  in  most  cases  warm  a  house 
satisfactorily  and  healthfully.  If,  however,  it 
allows  any  gas  to  escape  into  the  rooms  above, 
it  should  be  removed  or  repaired  immediately, 
as  the  impure  air  it  supplies  is  very  detrimental 
to  health.  The  chief  practical  disadvantage 
is  the  diflScultj'  of  sending  the  heated  air  where 
it  is  most  needed.  The  tendency  is  for  the  hot 
air  to  be  driven  to  the  rooms  on  the  leeward 


side  of  the  house,  and  for  this  reason  a  hot- 
air  furnace  will  be  most  satisfactor}'  in  those 
houses  where  the  living  rooms  are  on  the  south 
side.  The  coldest  winds  coming  from  the 
north  will  drive  the  heat  into  the  occupied 
rooms  ;  and  during  the  warmer  southerly  winds, 
any  lack  of  warmth  will  not  be  noticed.  The 
air-supply  should  always  come  from  out  of 
doors,  and  never  from  the  cellar;  and  the 
larger-sized  furnaces  should  be  preferred,  as 
with  a  small  one  the  fire  must  be  forced  in 
very  cold  weather,  and  there  is  danger  of  over- 
heating the  radiating  surfaces.  A  large  amount 
of  air  moderately  heated  is  to  be  desired,  rather 
than  a  small  quantity  at  a  verj'  high  tempera- 
ture. 

The  advantages  of  steam-furnaces  are  their 
superior  heating  power,  and  the  ease  with 
which  rooms  in  the  most  distant  parts  of  the 
house  can  be  warmed.  It  is  a  mistake  to 
suppose  that  steam  heat  is  anj-  "moister"  or 
in  any  way  different  from  other  kinds.  Air 
warmed  by  passing  over  a  steam  radiator  is  in 
no  way  different  from  that  warmed  by  a  stove 
or  hot-air  furnace.  In  fact,  the  air  is  more 
likely  to  be  impure  in  a  room  heated  by  steam 
radiators  than  in  one  which  is  heated  b}-  a  hot- 
air  furnace,  from  which  a  current  of  fresh  air 
Is  constantly  flowing.  In  what  is  known  as 
the  system  of  heating  by  "  indirect  radiation," 
the  steam  radiators  are  placed  in  the  cellar  or 
underneath  the  floor,  and  a  current  of  fresh  air 
allowed  to  pass  around  them  into  the  room. 
This  method  combines  the  advantages  of  both 
steam  and  hot  air,  and  is  a  very  satisfactory 
one. 

The  greatest  objection  to  steam  is  the  im- 
possibility of  regulating  the  heat  in  accordance 
with  the  outside  changes  of  temperature.  If 
the  radiators  have  any  steam  at  all  in  them, 
they  must  necessarily  always  be  at  the  same 
temperature  (212°),  and  the  house  ma3-  be 
uncomfortably  hot ;  while  if  the  fire  is  allowed 
to  go  out  entirely,  it  becomes  too  cold.  In  the 
sj'stem  of  heating  by  hot  water  this  difficulty 
is  obviated,  for  water  may  be  heated  to  any 
temperature  up  to  212°,  and  thus  be  regulated 
as  desired.  A  heating  apparatus  is  in  use  in 
which  the  pipes  and  radiators  are  usually  filled 
with  hot  water ;  but,  in  case  of  very  cold 
weather,  the  water  can  be  drawn  off,  and  steam 
used  instead.  It  would  seem  as  if  this  ought 
to  be  a  very  satisfactory  combination. 

The  most  important  thing  to  be  borne  in 
mind  in  all  sj'stems  of  artificial  heating  is  ven- 
tilation. If  a  supply  of  fresh,  pure  air  is  con- 
stantly introduced  into  a  room,  it  is  of  minor 
importance  whether  it  is  warmed  by  stove,  fur- 
nace, steam,  or  hot- water  apparatus.  There  is 
no  need  of  evaporating  water  in  such  a  room  : 
that  is  a  matter  which  will  take  care  of  itself. 
It  will,  of  course,  reqliire  more  fuel  to  heat  a 
well- ventilated  room  than  one  in  which  the  air 
remains  unchanged ;  but  fuel  is  cheaper  than 
medical  attendance.  Plentj'  of  pure  air  at  a 
temperature  from  6.5°  to  70°  is  one  of  the  fun- 
damental conditions  of  good  health  ;  and  with 
the  numerous  modern  inventions  in  heating 
apparatus,  this  can  be  obtained  at  a  moderate 


expense,  even  in  such  a  winter  climate  as  ob- 
tains in  the  northern  and  north-eastern  section 
of  the  United  States. 


CLEANED  WHOLE  WHEAT  AS  AN  ARTICLE 
OF  DIET. 

BT   E.    CUTTER,    M.D.,    I,L.D.,   NEW   YORK. 

In  August,  1884,  I  was  at  my  brother-in-law's 
grist-mill,  and  noticed  the  Michigan  winter  wheat 
as  it  came  through  the  smutting-machine  clean  and 
fair,  ready  to  be  ground.  The  idea  struck  me,  Why 
not  use  this  cleaned  wheat  for  food  ?  It  is  free 
from  dirt,  and  contains  all  the  form  and  chemical 
elements  in  proper  proportions  for  nourishment 
that  our  Creator  intended  mankind  should  have 
when  wheat  is  eaten.  We  do  not  crack  or  grind  up 
other  fruits,  as  tomatoes,  apples,  bananas,  potatoes, 
etc.,  for  a  long  time  before  they  are  eaten,  deprive 
them  of  their  natural  protective  garments,  and 
mechanically  separate  their  form  elements,  so  that 
one-half  at  least  of  the  nutritious  elements  are 
taken  away  and  fed  to  animals,  as  we  do  in  wheat. 

If  the  above-named  fruits  were  subjected  to  such 
treatment,  they  would  become  unfit  to  eat.  Why 
not,  I  thought,  get  the  aroma  and  bouquet  of  the 
wheat  in  the  cooking,  and  not  lose  it  in  the  milling? 
Acting  on  this  impulse,  I  brought  home  with  me 
a  half-bushel  of  the  clean  whole  wheat,  and  put  my 
family  on  to  the  wheat,  to  see  how  long  they  would 
live  on  it  without  being  tired  of  it.  The  experi- 
ment has  been  carried  out  up  to  the  present  (more 
than  three  years),  with  no  signs  of  tire. 

Modes  of  Cooking.  —  My  wife,  who  is  my  author- 
ity, gives  the  following:  For  an  amount  sufficient 
for  four  adults,  take  one  cupful  of  the  wheat,  wash 
it  clean  in  cold  water ;  put  in  a  tin  pail  or  crockery 
bowl,  or  other  suitable  utensil,  and  add  a  half- 
teaspoonf  ul  of  salt  and  three  cups  of  cold  water. 
Then  suspend  the  pail  in  a  pot  of  cold  water  set 
on  a  heated  stove.  Boil  eight  or  ten  hours,  or 
cook  for  the  same  time  in  a  double  water-jacket 
boiler.  A  common  glue-pot  does  well  for  small 
quantities,  or  a  Chamberlain  or  other  steam  cooker 
may  be  used.  When  cooked,  it  should  be  soft, 
adhesive,  glutinous,  and  easily  masticated.  Serve 
with  butter  or  milk  or  cream,  or  eat  it  without,  as 
the  Asiatics  eat  rice,  with  no  seasoning. 

If  the  cooking  is  well  done,  there  is  an  agreeably 
nutty  flavor  of  the  wheat,  which  corresponds  to  the 
bouquet  of  grapes.  This  flavor  seems  to  be  lost 
when  the  wheat  is  cracked,  crushed,  or  ground 
before  cooking.  If  this  flavor  is  not  desired,  the 
cleaned  whole  wheat  may  be  pounded  in  a  mortar 
or  run  through  a  coffee-mill. 

This  will  shorten  the  time  of  cooking  to  four 
hours  and  less. 

This  is  a  perfect  food,  and  gives  all  the  body 
tissues  a  chance  to  be  fed  and  nourished.  It  is 
intended  that  this  should  take  the  place  of  oatmeal, 
which  has  less  gluten  as  compared  to  wheat,  and  is 
harder  to  digest.  It  is  better  than  flour.  Magendie 
fed  dogs  on  flour  exclusively,  and  they  died  in  forty 
days;  while  other  dogs  thrived  on  whole  wheat. 
Judge  Abbott  of  Boston  once  told  the  writer  about 
some  shipwrecked  sailors  who  were  obliged  to  live 
on  flour  alone,  and  they  nearly  starved.  They  could 
have  lived  on  wheat. 

It  is  more  economical  than  flour.  It  goes  farther, 
feeds  better,  and  gives  better  nutritive  results  than 
flour.  Hence,  when  money  is  scarce,  and  resources 
have  to  be  husbanded  (or  "  wifed,"  more  truly  said), 
a  resort  to  this  food  will  be  very  satisfactory. 

The  objection  to  the  tegumentary  coats  is  not  so 
great  as  is  supposed  by  some.  I  have  practically 
tested  this  point  to  my  satisfaction  on  my  patients. 
This  food  is  free  from  yeast,  and  hence  less  liable 
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to  fermentation  in  the  alimentary  canal.  The 
dangers  of  loss  of  health  on  this  food  is  much  less 
than  on  flour  or  sugar.  AVhen  so  much  is  said  of  the 
privation  of  home  missionaries  and  their  ill  health, 
the  thought  has  occurred  to  me,  how  much  might 
be  saved  if  this  form  of  food  were  well  known  and 
popular.  Even  where  there  are  no  smutting-mills, 
the  wheat  can  be  used  as  the  old  Roman  soldier 
lived  on  it,  carrying  a  bag  of  wheat  in  his  pocket 
on  his  marches.  The  less  sugar  used,  the  better,  as 
all  the  starch  of  the  wheat  has  to  be  converted  into 
glucose  before  assimilation.  If  people  were  taught 
to  use  less  sugar,  they  would  know  better  what  are 
the  natural  flavors  of  their  food,  and  like  them  just 
as  well,  if  not  better,  and  have  much  better  health. 
—  Extract  from  "  Food  in  Motherhood." 


THE  ACIDS  OF  FRUITS. 

Mr.  George  W.  Johnson,  in  his  Chemistry  of  the 
World,  says,  in  describing  the  "  vegetable  food  of 
the  world,"  "  The  grateful  acid  of  the  rhubarb-leaf 
arises  from  the  malic  acid  and  bin-oxalate  of  potash 
which  it  contains;  the  acidity  of  the  lemon,  orange, 
and  other  species  of  the  genus  citrus  is  caused  by 
the  abundance  of  citric  acid  which  their  juice  con- 
tains; that  of  the  cherry,  plum,  apple,  and  pear, 
from  the  malic  acid  in  their  pulp;  that  of  goose- 
berries and  currants,  black,  red,  and  white,  from 
a  mixture  of  malic  and  citric  acids;  that  of  the 
grape  from  a  mixture  of  malic  and  tartaric  acids ; 
that  of  the  mango  from  citric  acid  and  a  very 
fugitive  essential  oil ;  that  of  the  tamarind  from  a 
mixture  of  citric,  malic,  and  tartaric  acids;  the 
flavor  of  asparagus  from  aspartic  acid,  found  also 
in  the  root  of  the  marshmallow ;  and  that  of  the 
cucumber  from  a  peculiar  poisonous  ingredient 
called  fungin,  which  is  found  in  all  fungi,  and 
is  the  cause  of  the  cucumber  being  offensive  to 
some  stomachs.  It  will  be  observed  that  rhubarb 
is  the  only  fruit  which  contains  bin-oxalate  of  pot- 
ash in  conjunction  with  an  acid.  It  is  this  ingre- 
dient which  renders  this  fruit  so  wholesome  at  the 
early  commencement  of  the  summer,  and  this  is 
one  of  the  wise  provisions  of  nature  for  supplying 
a  blood-purifier  at  a  time  when  it  is  likely  to  be 
most  needed.  Beet-root  owes  its  nutritious  qual- 
ity to  about  nine  per  cent  of  sugar  which  it  con- 
tains, and  its  flavor  to  a  peculiar  substance  contain- 
ing nitrogen  mixed  with  pectic  acid.  The  carrot 
owes  its  fattening  powers  also  to  the  sugar,  and  its 
flavor  to  a  peculiar  fatty  oil ;  the  horse-radish  de- 
rives its  flavor  and  blistering  power  from  a  volatile 
acrid  oil.  The  Jerusalem  artichoke  contains  four- 
teen and  a  half  per  cent  of  sugar  and  three  per 
cent  of  inulin  (a  variety  of  starch),  besides  gum 
and  a  peculiar  substance  to  which  its  flavor  is  ow- 
ing: and  lastly,  garlic,  and  the  rest  of  the  onion 
family,  derive  their  peculiar  odor  from  a  yellowish, 
volatile,  acrid  oil;  but  they  are  nutritious  from 
containing  nearly  half  their  weight  of  gummy  and 
glutinous  substances  not  yet  clearly  defined." 


HOW  TO  USE  CANNED  GOODS. 
An  "expert,"  writing  to  the  Grocers'  Chronicle, 
points  out  that  canned  goods  should  be  turned  out 
and  eaten  as  soon  as  possible.  If  kept  at  all,  the 
food  should  be  covered  up  and  placed  in  a  cool 
place,  —  always,  however,  turned  out  of  the  origi- 
nal tin.  The  liquor  around  lobsters,  salmon,  and 
all  vegetables,  excepting  tomatoes,  it  is  desirable 
to  strain  off  and  throw  away.  Lobsters  and  prawns 
are  improved  by  being  turned  out  into  a  sieve,  and 
rinsed  with  clean  cold  water.  Never  on  any  account 
add  vinegar,  sauces,  or  any  kind  of  condiment  to 
tinned  foods  while  they  are  in  the  tins,  and  never 
eave  such  mixtures  to  remain  an  hour  or  two,  if 


from  forgetfulness  it  is  done.  All  tinned  goods 
are  put  up  as  fresh  as  it  is  possible  to  be,  but,  un- 
less corned  or  salted,  will  not  keep  if  turned  out, 
as  freshly  cooked  goods  will,  and  certainly  not 
longer,  as  many  thoughtlessly  suppose  or  expect 
they  will.  Sardines,  if  preserved  in  good  oil,  and 
if  of  good  quality,  will  be  an  exception;  as  long 
as  the  oil  is  good,  the  fish  can  be  kept  in  the  tins. 
But  seven  days  is  long  enough  to  trust  these  before 
eating.  Consumers  should  not  buy  larger  packages 
of  canned  goods  than  they  can  consume  quickly;  if 
they  should,  most  of  the  fish  and  meats  can  be 
potted  after  re-cooking,  sauces  and  seasoning  being 
added.  If  the  nose  and  eyes  are  properly  used,  it 
is  as  impossible  to  partake  of  an  unsound  tin  of 
canned  food  of  any  kind  as  to  partake  of  bad 
meat,  fish,  or  vegetables  from  a  shop. 


DO  HORSES  HAVE  HORSE  SENSE? 

A  WRITER  in  the  Chicago  Journal  thinks  the 
intelligence  of  the  horse  is  greatlj'  over-rated, 
and  submits  the  result  of  some  of  his  obser- 
vations as  evidence :  — 

I  have  seen  horses  walk  around  a  post  until  they 
had  wound  up  the  bridle,  and  then  stand  all  day 
with  their  heads  bound  down  to  the  post,  because 
they  didn't  have  sense  enough  to  walk  the  other 
way,  and  unwind  the  bridle.  I  have  seen  them  get 
a  foot  over  the  bridle,  when  tied  to  a  ring  in  the 
pavement,  and  then  go  into  fits,  because  they  didn't 
have  sense  enough  to  lift  their  feet  over  the  bridle 
again.  I  have  seen  them  prance  around  in  a  burn- 
ing barn,  with  their  tails  and  manes  on  fire,  and 
burn  to  death,  because  they  did  not  have  sense 
enough  to  run  out.  Anybody  can  steal  a  horse 
without  any  objection  from  the  horse.  A  horse 
will  stand  and  starve  or  freeze  to  death,  with  noth- 
ing between  him  and  a  comfortable  stall  and  plenty 
of  oats,  except  an  old  door  that  he  could  kick  down 
with  one  foot,  or  that  could  be  opened  by  removing 
a  pin  with  his  teeth.  If  this  is  a  high  degree  of 
intelligence,  even  in  a  brute,  then  I  am  lacking  in 
that  article  myself.  Compared  with  the  dog,  the 
elephant,,  or  even  the  parrot,  the  horse  seems  to  me 
to  be  a  perfect  fool. 

— « — 

SELECTED  RECIPES. 

Oyster  Sandwiches.  —  Take  large  stewing 
oysters,  pound  them  in  a  mortar  (having  previ- 
ously cut  off  their  beards)  with  a  little  cayenne  and 
lemon-juice.  Spread  this  mixture  on  thin  slices  of 
brown  bread  and  butter,  cut  into  rounds  the  size 
of  a  silver  dollar. 

Tomato  Sandwiches.  —  Skin  half  a  dozen 
tomatoes,  cut  them  into  slices,  pour  over  them  a 
few  drops  of  anchovy  sauce,  and  then  mash  them 
with  a  little  mayonnaise  sauce.  Grate  a  little 
Parmesan  cheese  over  them,  and  place  them  be- 
tween thin  rounds  of  bread  and  butter. 

Omelette  as  Made  in  France.  —  Four  eggs, 
three  tablespoonfuls  of  milk,  one  tablespoonful  of 
sweet  herbs  chopped  fine  (parsley,  lemon,  thyme, 
marjoram  ;  dried  herbs  in  the  winter),  two  table- 
spoonfuls  of  grated  cheese,  three  ounces  of  butter. 
Beat  up  the  eggs,  then  add  the  milk,  herbs,  and 
cheese.  Put  the  butter  into  a  frying-pan  ;  let  boil 
until  it  sputters,  then  pour  in  the  omelette,  stir  it 
round  carefully  one  way  till  it  thickens,  then  shake 
it  a  little,  so  that  it  does  not  stick  to  the  pan,  and 
serve  up  hot. 

Iced  Fruit  for  Dessert.  —  Select  your  fruit ; 
small  kinds,  like  currants  or  berries,  being  espe- 
cially suitable.  Beat  up  the  whites  of  two  eggs,  and 
mix  with  a  quarter  part  of  water.  Have  some 
finely  pounded  sugar  ready  in  a  dish.  Then  dip 
I  the  fruit  in  the  egg-water,  drain  for  a  minute  or  so, 


and  roll  in  the  powdered  sugar.  Lay  it  on  paper 
to  dry,  when  the  sugar  will  crystallize  on  the  sur- 
face, producing  a  very  pretty  effect.  A  mixture  of 
various  fruits  iced  in  this  manner,  and  arranged  in 
one  dish,  presents  a  fine  appearance  on  the  table. 

Orange  Custard  Fritters.  —  Break  two  and 
a  half  eggs  into  a  stewpan,  with  half  pound  of  flour. 
Mix,  and  pour  in  by  degrees  one  pint  of  milk,  and 
stir  over  the  fire  for  twenty  minutes,  when  the  cus- 
tard should  have  become  smooth  ;  take  it  off  the 
fire,  and  add  two  ounces  of  pounded  sugar,  half  an 
ounce  of  grated  orange-peel,  three  yolks  of  eggs, 
and  a  dust  of  salt.  Mix  these  well  together,  and 
spread  the  custard  to  one  inch  thickness  on  a  slight- 
ly buttered  baking  sheet.  When  cold,  cut  it  into 
pieces  two  inches  by  one  inch  and  a  quarter ;  dip 
the  pieces  in  egg  breadcrumb,  and  fry  them  in  very 
hot  fat  till  slightly  colored;  drain,  sprinkle  them 
with  sugar,  and  pile  them  up  high  on  a  fancy  paper 
in  a  dish,  and  serve. 

Devilled  Sardines.  —  Take  a  tablespoonful  of 
chutney  paste,  four  of  cold  stock,  one  of  mushroom 
catchup,  one  of  vinegar,  two  of  made  mustard,  and 
two  of  fresh  butter.  Mix  all  these  very  smoothly 
together  in  a  deep  dish.  Put  about  eight  sardines 
into  this  mixture,  and  stew  them  gently  till 
thoroughly  warmed.  Soak  some  thin  water-biscuits 
in  sweet  oil,  then  rub  each  side  well  over  with  this 
mixture,  and  toast  the  biscuits  on  a  gridiron  over 
a  clear  fire.  Place  them  on  a  dish,  lift  out  each 
sardine  separately,  cutting  off  the  heads  and  tails, 
split  open  and  bone,  and  turn  each  one  to  fit  a  bis- 
cuit ;  lay  one  on  each,  and  brown  with  a  salamander. 
Serve  quickly  and  very  hot  as  a  savory. 

Rock  Cakes.  — Take  two  pounds  of  best  white 
flour,  two  teaspoonfuls  of  salt,  six  ounces  of  pow- 
dered lump  sugar,  one  pound  of  currants  or  chopped 
raisins,  half  a  pound  of  butter,  two  eggs,  and  a 
pint  of  milk.  Mix  together  the  flour,  baking- 
powder,  salt,  and  sugar,  then  work  in  the  butter. 
Next  mix  in  the  currants.  Thoroughly  beat  up 
the  eggs,  and,  still  slowly  beating,  add  the  milk  to 
them.  Lastly,  mix  up  the  milk  and  other" ingre- 
dients with  a  spoon  into  a  stiff  batter.  You  must 
have  a  good-sized  flat,  shallow  tin,  well  greased. 
Upon  this  drop  the  stiff  batter  with  a  fork  in  little 
rough  heaps,  keeping  each  heap  separate,  so  that 
when  baked  they  will  have  a  rough,  irregular  sur- 
face. Bake  in  a  quick  oven.  Do  not  make  the 
heaps  too  large,  but  so  that  when  baked  they  will 
be  about  as  big  round  as  a  teacup.  Whilst  baking 
try  one  occasionally  with  a  fork,  to  see  that  they 
are  not  only  nicely  done  outside  of  a  yellowish 
brown,  but  that  the  inside  also  is  properly  baked. 
If  the  fork  will  draw  out  clear,  and  not  sticky,  they 

are  all  right. 

— • — 

GLEANINGS. 

An  Insect-catching  Orchid. — It  has  been 
ascertained  that  an  Australian  orchid  belonging  to 
the  genus  Masdevallia  possesses  a  sensitive  lip  or 
labellum.  An  insect  alighting  upon  it  is  lifted  up 
and  caught  in  a  box  formed  by  the  lip  and  other 
floral  organs  when  the  lip  is  closed.  After  the 
lapse  of  a  few  minutes  the  lip  relaxes,  resumes  its 
former  position,  and  is  ready  to  entrap  another 
insect  in  the  same  way.  The  movements  have 
reference  to  cross-fertilization. 

Fruit-Canning  in  California.  —  The  canning 
of  fruits  and  vegetables  in  California  has  increased 
rapidly  within  the  last  few  years.  It  has  nearly 
trebled  in  a  decade,  the  pack  of  last  season  exceed- 
ing 760,000  cases,  and  that  of  1887  is  e-stimated  to 
be  at  least  thirty  per  cent  larger,  making  the  pro- 
duction nearly  1,000,000  cases.  Eighty  per  c«nt 
of  these  canned  goods  are  marketed  east  of  the 
Rocky  Mountains,  not  a  few  of  them  being  sold 
for  direct  export  to  Europe. 
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SPECIAL  NOTICE. 

Old  subscribers  sending  us  the  name  of  a 
new  one  with  $1.00  will  receive  a  free  copy 
of  Dr.  Nichols's  hook,  "  Whence,  What, 
Where?"  as  a  premium. 

a®"  Those  desiring  this  premium  should 
make  a  special  request  for  it  at  the  time,  or 
there  may  be  delay  in  sending  it. 

Those  wishing  to  subscribe  for  other  periodi- 
cals in  connection  with  the  Popular  Science 
News  are  recommended  to  examine  the  "  Club- 
bing List  for  1888,"  which  will  be  found  in  the 
advertising  columns.  Several  changes  in  the 
prices  since  the  last  season  should  be  especially 
noted. 


The  "  total  depravity  of  inanimate  things  " 
was  well  illustrated  in  the  case  of  the  last  num- 
bpr  of  the  Science  News.  Both  the  printiug- 
press  and  mailing-machine  broke  down  at  the 
most  inopportune  moment,  and  caused  a  vexa- 
tious delay  in  the  publication  of  one  of  the 
largest  editions  of  the  paper  ever  issued'.  In 
addition  to  this,  some  of  the  printed  sheets 
were  misplaced,  and  a  few  copies  were  mailed 
in  which  some  pages  were  missing  and  others 
duplicated.  An}'  subscriber  who  has  received 
an  imiierfect  copy,  can  have  it  replaced  by 
notifying  the  publishers.  In  a  short  time  we 
shall  have  improved  facilities  for  mailing  the 
News,  and  shall  be  able  to  deliver  the  entire 
edition  at  the  post-office  within  twenty-four 
hours  after  it  is  received  from  the  printer. 


upon  the  surface.  This  "  passivity  "  is  de- 
stroyed at  a  high  temperature,  and  the  iron 
dissolves  in  the  acid  in  the  usual  manner. 
Messrs.  Nichols  and  Franklin  {American  Jour- 
nal of  Science)  have  found,  that,  by  exposing 
this  passive  iron  in  acid  to  the  influence  of 
a  powerful  electro-magnet,  the  temperature  at 
which  the  reaction  commences  is  greatl}-  low- 
ered, and  that  the  general  tendency  of  the 
magnetic  force  is  to  change  the  passive  iron 
into  the  ordinary  condition.  The  observation 
is  a  most  interesting  one,  and  the  phenomenon 
deserves  a  more  extended  investigation. 


Mk.  Edison  now  claims  that  he  has  so  im- 
proved his  phonograph  as  to  make  it  a  practi- 
cal machine  for  correspondence,  and  prophesies 
that  it  will  entirely'  supplant  the  typewriter 
and  similar  methods  for  facilitating  business. 
Instead  of  writing  or  printing  a  communica- 
tipn  on  a  sheet  of  paper,  the  words  will  be 
spoken  before  the  diaphragm  of  the  phono- 
graph, and  the  vibrations  registered  on  a  small 
piece  of  tinfoil,  which  can  be  sent  b}'  mail, 
and,  when  placed  in  another  phonograph,  will 
reproduce  the  words  as  originallj-  spoken.  If 
the  improved  instrument  will  do  sill  that  its 
inventor  claims,  it  will  undoubtedly  be  of  the 
greatest  value  ;  but  it  is  characteristic  of  Mr. 
Edison  to  be  rather  sanguine  in  regard  to  the 
capabilities  of  his  inventions,  and  upon  actual 
trial  it  may  be  found  that  there  are  still  diffi- 
culties to  be  overcome  before  the  phonograph 
will  be  a  familiar  object  in  counting-rooms  and 
business  offices. 


Messrs.  Hutohins  and  Holden  give,  in  the 
same  journal,  an  account  of  certain  investiga- 
tions upon  the  solar  spectrum,  which  seem  to 
prove  the  presence  of  the  metal  platinum  in 
the  sun's  atmosphere.  This  is  the  first  time 
anj-  lines  corresponding  to  that  element  have 
been  observed.  They  also  find  additional  evi- 
dence of  the  presence  of  cadmium,  bismuth, 
and  silver,  which  have  alwa^'s  been  considered 
doubtful ;  while  the  presence  of  lead,  tin,  po- 
tassium, lithium,  and  the  cerium  group,  is  not 
confirmed. 


and  if  we  can  succeed  in  keeping  it  out  of 
our  houses,  we  can  be  certain  that  we  have 
also  kept  out  any  germs  of  disease  which  may 
accompany  it.  In  matters  of  health  every 
possible  precaution  should  be  taken,  and  the 
dangerous  nature  of  faulty  plumbing  and  drain- 
age admits  of  no  question. 


It  is  a  familiar  fact  in  chemistrj',  that,  under 
certain  conditions,  iron  may  be  placed  in  con- 
centrated nitric  acid  without  any  reaction 
taking  place.  This  is  called  the  "  passive 
state  "  of  the  metal,  and  is  probably  due  to 
the   formation   of  a   film   of  .insoluble   oxide 


Professor  Gustav  Robert  Kirchoff,  one 
of  the  most  eminent  physicists  in  the  world, 
died  at  Berlin  on  the  1 7th  of  October,  in  his 
sixty-fourth  j'ear.  He  will  be  remembered  as 
the  colleague  of  Bunsen  in  their  investigations 
upon  spectrum  analysis,  —  one  of  the  most 
important  scientific  discoveries  ever  made.  He 
also  published  numerous  valuable  papers  upon 
electricity  and  dynamics.  In  the  latter  years 
of  his  life,  owing  to  impaired  health,  he  was 
unable  to  activel}-  continue  his  work  ;  but  few 
men  have  done  more  than  he  to  advance  the 

cause   of  science. 

» 

There  is  a  tendency  at  present  among  sani- 
tarians to  attach  less  importance  than  formerly 
to  the  agency  of  sewer-gas  in  the  production 
of  diseases  like  diphtheria,  typhoid-fever,  etc. 
In  the  Proceedings  of  the  Royal  Society  is  a 
paper  on  this  subject  bj'  Professor  Carnelly 
and  J.  S.  Haldane,  M.B.,  in  which  it  is  shown 
that  the  air  of  large  and  well- ventilated  sewers 
is  comparatively  free  from  noxious  gases,  and 
contains  proportionately  fewer  micro-organisms 
than  the  outer  air  of  the  same  locality.  These 
observers  also  found  that  most  of  the  micro- 
organisms found  in  the  sewer-air  were  drawn 
in  from  the  outer  air,  and  not  developed  in  the 
sewer,  and  that  micro-organisms  tend  to  settle 
instead  of  remaining  in  the  air.  It  has  also 
been  suggested  that  the  dry  and  crumbling 
deposits  around  leaks  in  the  pipes,  and  upon 
unused  fixtures,  may  be  more  productive  of  the 
dangerous  disease-germs  than  the  air  of  the 
sewer  itself.  It  is  certainl}-  true  that  if  sewer- 
gas  were  as  deadly  as  has  been  claimed,  few 
persons  would  be  left  alive.  The  proportion 
of  houses  in  which  the  plumbing  is  tight  and 
perfect  is  very  small,  especiall}'  among  those 
built  ten  or  fifteen  j-ears  ago.  But,  although 
the  dangers  of  sewer-gas  may  possibly  have 
been  over-estimated,  it  is  better  to  run  no  risk  ; 


The  question  of  government  postal  telegraphs 
is  likely  to  be  brought  prominently  into  notice 
during  the  present  session  of  Congress.  It  is 
a  well-known  principle  of  political  economy 
that  any  industrial  undertaking  can  always  be 
carried  on  much  more  efficiently  and  economi- 
cally by  a  private  company  than  by  a  govern- 
ment bureau  or  commission,  with  its  lack  of 
responsibility  and  interest  on  the  part  of  the 
officials  and  employes.  The  postal  depart- 
ment has  been  cited  as  an  exception ;  but, 
although  the  service  is  very  satisfactory,  there 
is  no  doubt  that  it  could  be  carried  on  by  a 
private  company  at  a  large  profit,  instead  of, 
as  at  present,  with  an  annual  deficit  of  several 
million  dollars.  We  are  glad  to  note  that 
the  sentiment  of  nearly  all  our  exchanges  is 
opposed  to  an}'  such  foolish  and  unnecessary 

scheme. 

— • — 

PREHISTORIC  RELICS  AT  PANAMA. 
Dr.  Saint-Maurice,  a  physician  emploj'ed 
bj'  the  Panama  Canal  Company,  gives  in  La 
Nature  an  interesting  account  of  certain  pre- 
historic rock-sculptures  found  in  the  Obispo 
valley.     The   enorraved   stones   are  blocks  of 


trachyte  which  have  been  worn  by  the  action 
of  the  elements  till  they  closely  resemble  gla- 
cial bowlders,  although  their  occurrence  is 
hardly  probable  in  so  southerly  a  latitude. 

One   of  these  stones    (Fig.   1)   has  on   its 
surface  numerous  little  depressions  surrounded 


Fio.  2. 


by  concentric  circles.  They  are  arranged  with 
some  regularity,  and  may  have  been  intended 
as  a  landmark  or  guide-post. 

At  a  distance  from  this  stone  is  a  group  of 
four,  three  of  which  are  shown  in  the  accom- 
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panj-ing  engravings.  One  is  engraved  with  a 
number  of  human  faces,  some  of  which  are 
drawn  with  small  horns  on  the  forehead ; 
another  has  only  one  face,  quite  deeply  cut ; 
another  has  a  sort  of  scale  divided  into  six- 


teen parts ;  while  the  fourth  stone,  which  is 
not  illustrated,  is  marked  with  two  crosses, 
very  much  defaced,  and  a  kind  of  horizontal 
cartouche  rounded  at  the  extremities  and 
divided  into  eight  parts.  The  horns  with 
which  the  human  faces  in  Fig.  2  are  drawn, 
recall  to  mind  the  passages  in  the  Bible  where 
the  "  horn  of  the 
righteous  "  is  re- 
ferred to. 

The  significance  of 
these  markings  is 
unknown ;  but  the 
depressions,  circles, 
crosses,  and  gradu- 
ated scales  bear  a 
curious  resemblance 
to  the  marking  on 
certain  prehistoric 
dolmens  in  France 
and  England,  nota- 
bly' one  near  Plou- 
harnel  in  Brittany. 
Their  age  is  uncer- 
tain. They  doubt- 
less belong  to  the 
neolithic  or  polished-stone  age,  as  is  shown  by 
the  numerous  stone  implements  and  weapons 
found  near  them ;  but  there  is  no  means  of 
knowing  how  long  ago  that  epoch  occurred 
on  the  isthmus,  although  it  was  man}'  years 
probably  before  the  time  when  the  wonderful 


mens  of  ancient  pottery,  both  domestic  and 
votive,  are  constantly  being  discovered.  The 
illustration  (Fig.  6)  is  taken  from  a  photo- 
graph of  some  of  the  finest  examples,  which 
resemble  in  some  respects  the  pottery  from 
Cj-prus  in  the  collection  of  the  New  York 
Metropolitan  Museum,  as  well  as  some  speci- 
mens of  Etruscan  origin. 

We  do  not  think  that  the  resemblance  be- 
tween either  the  rock-markings  or  the  pottery 
of  the  western  and  eastern  hemispheres  is  a 
matter  of  very  great  significance,  as  indicating 
that  they  were  the  work  of  the  same  race  of 
men.  Certain  forms,  like  the  circle  or  the 
graduated  scale,  are  common  to  the  under- 
standing of  mankind  in  general ;  and  the  pot- 
tery of  a  rude  and  unskilful  people  in  any  part 
of  the  world  would  have  many  points  of  re- 
semblance from  the  verj-  nature  of  the  case. 
Still,  a  connection  between  the  Old  and  New 
World  in  times  long  before  the'  discoveries  of 
Columbus,  is  not  an  impossibilitj-.  Future 
explorations  in  Mexico  and  Central  America 
maj-  shed  new  light  on  the  question,  and  give 


covered  or  draped  with  perfectly  black  paper 
or  cloth.  When  all  is  readj-,  the  door  is 
opened,  and  in  the  centre  of  the  stage  is  seen 
a  plaster  or  pasteboard  head  (Fig.  1).     The 


Fig.  4. 


buildings  and  monuments  of  Mexico  and 
Yucatan  were  erected.  This  ancient  civiliza- 
tion never  flourished  on  the  Isthmus,  but  was 
confined  to  the  countries  to  the  north  and 
south.  No  ancient  ruins  or  burial  places 
have  been  found  in  the  region  adjoining  the 
Panama  Canal. 

Farther  to  the  north,  near  Cheriqui,  speci- 


us   more   certain   knowledge    as    to   how   the 
American  continent  was  originally  peopled. 


THE  DISSOLVING  SPECTRE. 

A    CURIOUS    OPTICAI.    ILLUSION. 

A  WRITER  in  a  recent  number  of  La  Nature 
describes  a  most  ingenious  and  beautiful  opti- 
cal illusion,  which  requires  no  apparatus  except 


Fia.  1. 

a  piece  of  plate-glass,  and  can  be  performed 
by  any  one  for  a  winter  evening's  amusement. 
A  small  stage  is  improvised  in  a  doorway' 
between  two  adjoining  rooms.  The  opening 
facing  the  audience  should  be  from  one  to  two 
feet  square,  and  all  parts  of  the  stage  must  be 


exhibiter  takes  it  up  and  passes  it  round 
among  the  audience,  and  then  returns  it  to  its 
place.  It  immediately  begins  to  take  on  a 
lifelike  expression :  the  eyes  open,  the  lips 
smile ;  and  in  a  few  moments  the  inanimate 
figure  is  transformed 
to  a  living  human 
head,  which  even 
speaks  or  sings. 
This  begins  shortly 
to  fade  awa}',  and  is 
transformed  into  a 
cabbage,  which  in 
turn  is  replaced  by 
an  empty  dish  which 
becomes  filled  with 
fruit  or  flowers,  which 
are  passed  round 
among  the  audience. 
On  restoring  the  dish 
to  its  place,  it  passes 
through  numerous 
other  transforma- 
tions, ending  finally 
in  the  original  plaster  cast. 

The  accompanying  diagram  (Fig.  2)  ex- 
plains the  simple  means  bj-  which  these  puz- 
zling eflTects  are  produced.  The  line  NMAD 
represents  the  front  part  of  the  miniature 
stage,  at  the  back  of  which  is  a  table,  AMEO. 
Placed  diagonally  across  the  stage  at  AB  is 
a  piece  of  plate-glass  which  completely  fills 
the  opening.  At  P  is  placed  the  plaster  bust, 
and  at  F  the  living  head  into  which  it  is 
to  be  transformed,  the  rest  of  the  bod}-  being 
concealed.  Two  lamps  or  gaslights  are  ar- 
ranged so  as  to  strongly  illuminate  the  objects 
alternately. 

At  the  beginning  the  back  part  of  the  stage 
is  illuminated,  while  the  side  at  F  is  in  dark- 
ness. The  light  from  the  object  at  P  passes 
directly  through  the  glass,  which  is  not  visible  ; 
and  the  bust  is  in  full  view  of  the  audience. 
Then,  if  the  light  at  P  is  slowly  turned  down 
while  that  at  i^is  raised,  the  artificial  bust  will 
appear  to  transform  itself  into  the  living  head  ; 
the  sheet  of  glass  now  acting  as  a  mirror,  and 
reflecting  the  image  of  the  object  at  F  towards 
the  spectators.  Meanwhile  an  assistant  has 
placed  the  cabbage  or  other  object  at  P;  and 
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when  the  light  at  the  side  is  lowered,  and  that 
at  the  back  raised  again,  the  second  transform- 
ation takes  place :  and  thus  the  exhibition  can 
be  continued  indefiniteh'. 

In  order  that  the  plaster  bust  may  be  re- 
moved from  the  stage  for  inspection,  the  glass 
must  be  arranged  so  that  the  assistant  behind 
the  scenes  ma}'  slide  it  away  toward  C  at  the 
right  moment.  As  the  glass  is  not  set  in  any 
frame,  the  movement  will  not  be  noticeable, 
especially  if  the  front  part  of  the  stage  is 
rather  dimly  lighted.  Care  must  be  taken  to 
have  all  parts  of  the  stage  completely  covered 
with  black  cloth  or  paper,  so  that  the  back- 
grounds on  which  the  images  appear  shall  have 
the  same  appearance  in  each  case.  Plate- 
glass  is  much  the  best  for  this  experiment ; 
but,  as  it  is  rather  costly,  and  not  always  to  be 
obtained,  a  good  quality  of  ordinary  "Ger- 
man "  window-glass  ma}"  serve  a  good  pur- 
pose. The  size  is  unimportant,  as  the  stage 
opening  maj'  be  made  to  fit  anj-  available  piece 
of  glass  ;  and  smaller  objects  may  be  used  for 
the  dissolving  views  if  the  glass  is  too  small 
to  admit  of  the  reflection  of  a  living  head. 
The  minor  details  and  precautions  will  suggest 
themselves  to  anj"  one  who  attempts  to  pro- 
duce this  entertaining  optical  illusion,  which 
we  especially  recommend  to  the  attention  of 
onr  younger  readers. 


A  MAMMOTH  SNOW-FLAKE. 
The  engraving  represents  in  its  natural  size 
a  single  snow-flake  which  fell  at  Chepstow  in 
Wales  on  the  7th  of  January  last.     It  meas- 


ured 3.6  inches  in  length,  2.4  in  breadth,  and 
1.3  in  thickness,  and  when  melted  gave  about 
one-half  a  cubic  inch  of  water.  It  was  com- 
posed of  numerous  separate  crystals  which  had 
adhered  together  while  falling  through  the  air. 
The  atmospheric  conditions  were  very  favor- 
able for  the  formation  of  large  flakes,  as  the 
temperature  was  just  above  the  freezing-point, 
which  rendered  the  snow  moist  and  coherent, 


and  the  air  was  perfectly  calm  and  saturated 
with  moisture. 

During  this  storm  the  snow  fell  in  remark- 
able quantity.  About  one-fifth  of  an  inch 
fell  in  six  minutes,  which  when  melted  was 
equivalent  to  about  one  twenty-fifth  of  an  inch 
of  water. 

This  is  certainly  one  of  the  largest  snow- 
flakes  on  record  ;  and  if  any  of  our  readers 
observe  anj-  of  equal  or  larger  size  during  the 
present  winter,  we  should  like  to  be  informed 
of  their  dimensions. 

♦ 

[Specially  reported  for  the  Popular  Science  ^etcs.] 

METEOROLOGY  FOR  NOVEMBER,  1887,  WITO 
REVIEW  OF  THE  AUTUMN. 

TEMPERATURE. 


ATXBAeB  Thkbmoiibteb. 


AtTA.M 33.00' 

Atip.M 46.57" 

At"?  P.M 35.60* 

Wbo\e  month j  38..W 

BecoDd  average  .    .    .    . !  37.64' 


Last  Beventeen  Nor's  . 
Second  average  .    .    .^ 


Autumn  of  1887  .    .    .    . 
Last  seventeen  autumns, 


38.06* 
37.68* 


48.13* 
60.15* 


Lowest. 


17* 
21* 
10* 
10* 
10* 


Highest.  I  Range. 


56' 
66' 
54' 
66* 
86* 


i    31.12*,       42.51*,) 
i  In  1873.     in  1877. 

42.36* 


10* 

47.53*, 
in  1875. 


39' 
45° 
44' 
66* 
56' 


11 .41* 
11.74* 


63.57",  I 
in  1881.  i 


68* 

6.04* 


The  last  day  of  the  month  was  emphatically  the 
coldest,  by  more  than  ten  degrees,  having  an  aver- 
age of  only  16°;  the  closing  observation  (10°)  was 
the  lowest  point.  The  warmest  day  was  in  near 
proximity,  the  27th,  with  an  average  of  52§°;  in- 
dicating a  very  sudden  change.  In  three  days  fol- 
lowing, the  mercury  went  down  44°.  The  highest 
point  reached  was  66°,  on  the  4th  and  7th.  From 
the  26th  to  the  28th  was  unusually  warm  for  the 
season,  suddenly  followed  by  cold,  as  unusual.  The 
entire  month  was  three-tenths  of  a  degree  above 
the  average  of  the  last  seventeen  Novembers,  while 
the  autumn  was  nearly  two  degrees  below  that 
average  (see  the  table).  The  extreme  autumns 
have  been  47.53°,  in  1875,  and  53.57°,  in  1881,— 
a  range  of  over  6°.  Only  two  autumns  have  been 
colder  than  the  present  in  seventeen  years. 


The  face  of  the  sky  in  90  observations  gave  52 
fair,  17  cloudy,  13  overcast,  7  rainy,  and  1  snowy, 
—  a  percentage  of  57.8  fair.  The  average  fair  for 
the  last  seventeen  Novembers  has  been  55  5,  with 
extremes  of  40  per  cent,  in  1885,  and  74.4,  in  1874. 
Four  mornings  were  foggy,  of  which  three  were 
consecutive,  on  the  25th  to  27th,  and  very  dense, 
especially  that  on  the  26th,  which  continued  through 
most  of  the  day  and  evening.  The  average  fair 
during  the  autumn  was  55  8  per  cent,  while  that 
of  the  last  seventeen  autumns  has  been  57.9  per 
cent,  with  extremes  of  43.9,  in  1882,  and  69.2,  in 
1874. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  2.42 
inches,  while  the  average  for  the  last  nineteen 
Novembers  has  been'3.92,  with  extremes  of  1.10,  in 
1882,  and  7.45,  in  1877.  The  rain  fell  principally 
on  six  days;  the  largest  amounts  were  .90  inch,  on 
the  1.5th,  and  .76,  on  the  10th.  A  trace  of  snow, 
the  first  in  the.  season,  fell  on  the  11th.  The 
amount  of  precipitation  since  Jan.  1  has  been 
40.21  inches,  while  the  average  for  this  period  has 
been  41.80.  The  amount  of  precipitation  through 
the  autumn  has  been  5.76  inches,  while  the  aver- 
age for  the  last  nineteen  autumns  has  been  10.41, 


with  extremes  of  3.42,  in  1874,  and  20.08,  in  1869 
(including  a  flood).  The  next  highest  amount 
was  only  14.10,  in  1872.  The  amount  the  present 
autumn  has  been  the  lowest,  with  one  exception,  in 
nineteen  years. 

PRESSURE. 

The  average  barometer  the  last  month  was  29.976 
inches,  with  extremes  of  29.29,  on  the  11th,  and 
30.68,  on  the  30th.  This  is  a  remarkably  high  fig- 
ure; and  though  just  equalled  in  March  last,  it  has 
been  exceeded  but  twice  in  fifteen  years.  The  first 
two-thirds  of  the  month  the  pressure  was  very 
changeable,  with  no  very  low  depressions;  while 
the  last  third  was  more  steady,  ending  the  month 
very  high,  and  still  rising.  The  average  pressure 
for  the  last  fourteen  Novembers  has  been  29.977 
inches,  with  extremes  of  29.840,  in  1878,  and 
30.193,  in  1880.  The  sum  of  the  daily  variations 
the  past  month  was  7.14  inches,  giving  an  average 
daily  movement  of  .238  inch.  This  average  in 
fourteen  Novembers  has  been  .231,  with  extremes 
of  .127  and  .293.  The  largest  daily  movements 
were  .69,  .67,  and  .63,  all  in  connection  with  rain- 
fall. The  average  pressure  for  the  last  autumn 
was  30.021  inches,  that  of  the  last  fourteen  autumns 
30.001  inches,  with  extremes  of  29.881,  in  1875, 
and  30.070,  in  1880. 


The  direction  of  the  wind  in  90  observations  gave 
16  N.,  1  S.,  3  E.,  24  W.,6  N.E.,  20  N.W.,  1  S.E., 
and  19  S.W.,  —  an  excess  of  21  northerly  and  53 
westerly  over  the  southerly  and  easterly,  and  indi- 
cating the  average  direction  of  the  month  to  have 
been  W.  21°  37'  N.  The  westerly  winds  in  the  last 
eighteen  Novembers  have  uniformly  prevailed  over 
the  easterly,  with  an  average  of  48.89  observations, 
and  the  northerly  over  the  southerly,  with  four  ex- 
ceptions, by  an  average  of  14.22;  indicating  the 
approximate  general  average  for  November  to  be 
W.  16°  13'  N.  The  longitudinal  extremes  in 
eighteen  Novembers  have  been  7  and  73  W.,  —  a 
range  of  66  observations;  and  the  latitudinal  44  N. 
and  12  S.,  —  a  range  of  56.  The  relative  progres- 
sive distance  travelled  by  the  wind  the  last  month 
was  57.01  units,  and  during  the  last  eighteen 
Novembers  880  such  units,  —  an  average  of  50.92; 
showing  less  opposing  wind  the  past  month  than 
usual.  The  winds  were  5°  24',  or  near  half  a  point 
more  northerly  than  the  average,  and  yet  the  month 
was  a  trifle  warmer  than  usual.  The  average  direc- 
tion of  the  wind  the  last  autumn  was  W.  25°  29'  N., 
while  the  average  for  the  last  eighteen  autumns 
has  been  only  W.  11°  30'  N. ;  showing  the  influence 
of  the  more  northerly  winds,  and  also  greater  cloudi- 
ness, in  producing  the  cool  autumn. 

D.  W. 

Natick,  Dec.  6, 1887. 

——* — 

[Specially   reported  for  the  Popular  Science  Kewit  from  the 
Observatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL    PHENOMENA    FOE 
JANUARY,   1888. 

Mercury  cannot  be  seen  during  the  month.  It 
passes  superior  conjunction  with  the  Sun  on  Jan. 
18.  Venus  is  still  a  morning  star,  rising  about 
three  hours  before  the  Sun.  This  interval  will  be 
somewhat  diminished  by  the  close  of  the  month. 
Mars  is  gradually  growing  brighter,  and  rises  ear- 
lier than  before.  It  is  in  quadrature  with  the  Sun 
on  the  morning  of  Jan.  5;  that  is,  it  is  on  the 
meridian  about  6  a.m.  It  rises  at  about  midnight 
on  Jan.  1,  and  at  about  11  p  m.  on  Jan.  31.  It  is 
near  the  first-magnitude  star  Spica  {Alpha  Vir- 
ginis),  and  during  the  month  moves  from  a  point 
about  7°  west,  to  a  point  about  4°  east,  of  the  star. 
Jupiter  rises  at  about  4  a.m.  at  the  beginning  of  the 
month,  and  at  about  2.30  a.m.  at  the  end.     On 
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the  morning  of  Jan.  2  it  is  very  near  Venus,  about 
2°  south;  and  on  Jan.  24  it  passes  just  north  of 
the  second-magnitude  star  Beta  Scorpii,  at  a  dis- 
tance of  only  8'.  Saturn  is  moving  slowly  west- 
ward in  the  constellation  Cancer,  and  comes  to 
opposition  with  the  Sun  on  Jan.  22;  that  is,  is  on 
the  meridian  at  midnight.  It  lies  between  Regu- 
lus  (Alpha  Leonis)  and  Castor  and  Pollux,  rather 
nearer  the  latter  stars.  Uranus  is  nearly  stationary 
among  the  stars,  and  is  about  4°  west  and  4° 
north  of  Spica.  Neptune  is  south  of  the  Pleiades. 
There  will  be  a  total  eclipse  of  the  Moon  on  Jan. 
28,  which  will  be  visible  throughout  the  United 
States.  Total  eclipse  begins  at  about  5A.  30m 
P.M.,  Eastern  Standard  Time,  and  ends  at  7h.  dm. 

P.M. 

Constellations.  —  The  following  positions  of  the 
principal  constellations  give  their  place  at  10  p  m. 
on  Jan.  1,  9  p.m.  on  Jan.  16,  and  8  p.m.  on  Jan. 
31.  Auriga  is  near  the  zenith;  the  principal  .star, 
Capella,  being  a  little  north.  Orion  is  just  coming 
to  the  meridian  on  the  south,  about  halfway  be- 
tween zenith  and  horizon.  Below  and  a  little 
east  of  Orion  is  Canis  Major,  with  Sirius,  the 
brightest  of  the  fixed  stars.  Nearly  on  the  same 
level,  and  east  of  Orion,  is  Procyon,  the  principal 
star  of  Canis  !Minor.  Near  the  eastern  horizon  is 
Leo;  above  this,  Cancer  (Saturn  is  now  in  this 
constellation),  and  atove  Cancer,  and  near  the 
zenith,  is  Gemini.  On  the  north-east  is  Ursa 
Major,  the  two  pointers  being  nearly  as  high  as 
the  Pole  Star,  and  the  handle  of  the  dipper  point- 
ing downwards.  The  greater  part  of  Ursa  Minor 
is  under  the  pole,  and  the  brightest  stars  of  Draco 
are  very  close  to  the  northern  horizon.  Perseus  is 
near  the  zenith  in  the  north-west;  below  it  is  Cas- 
siopeia, and  Cygnus  is  on  the  horizon.  Andromeda 
is  a  little  north  of  west,  below  Perseus;  and  Pega- 
sus is  just  below  Andromeda.  Pisces  is  just  west 
of  Pegasus;  above  Pisces  is  Aries;  and  above  Aries, 
and  near  the  zenith,  is  Taurus,  with  the,' groups  of 
the  Pleiades  and  Hyades.  Cetus  is  in  the  south- 
west, and  Eridanus  a  little  west  of  south. 

M. 

Princeton,  Dec.  3, 1887. 


Correeponliente. 

£rie/  communications  upon  tubjecU  of  icimiiflc  interest 
will  be  welcomed  from  any  quarter.  The  editors  do  not  neces. 
sarily  indorse  all  views  and  statements  pretented  by  their  cor- 
respondents. 


PARASITES  OF  THE  HOUSE-FLY. 

New  Bbunswick,  N.J.,  Nov.  11,  1887. 
Editors  Popular  Science  News  : 

Last  year  I  sent  you  a  communication  upon  the 
supposed  parasites  of  the  common  house-fly.  Your 
account  of  M.  Megnin's  study  of  the  same  did  not 
hit  the  nail  on  the  head,  for  a  further  examination 
convinces  me  that  flies  on  this  side  of  the  ocean 
are  infested  with  a  parasite  far  different  from  that 
described  by  Megnin.  [See  Science  News  for 
December,  1886.] 

The  bright-red  color  would  certainly  have  been 
noticed  by  him.  Besides,  the  extreme  abundance 
of  these  I  have  noticed,  would  have  been  a  special 
point.  One  evening  in  September  I  observed  a 
fly  to  light  on  my  study  table;  and  upon  catching 
it,  I  found,  by  the  aid  of  the  microscope,  no  fewer 
than  Jifty-six  parasites.  After  removing  fifty-three 
very  carefully,  keeping  nearly  all  alive  on  a  sheet  of 
paper,  I  noticed  very  closely  attached  to  the  breast 
of  the  fly  another  kind.  It  was  carefully  removed, 
and  placed  under  the  microscope;  and  behold! 
there  appeared  the  exact  form  of  that  described  by 
Megnin,  and  illustrated  in  your  valuable  journal 
last  year:  and  its  adherence  to  the  fly  was  appar- 


ently by  the  same  means  as  he  described.  Once 
before,  I  found  fifty-five  of  the  red  kind,  and  again 
over  forty.  They  are  of  an  oval  form,  with  micro- 
scopic hair-like  legs,  with  powers  of  locomotion 
exceedingly  limited ;  and  the  wonder  is  to  me,  how 
they  can  obtain  access  to  the  body  of  a  fly,  and 
remain  so  tenaciously  fixed  to  him.  I  also  wonder 
that  full  accounts  have  not  been  written  by  those 
able  to  do  the  subject  full  justice.  It  can  hardly 
be  possible  that  they  have  escaped  notice. 
Very  truly, 

Charles  Jacobus. 

— • — 

.     DO  WORMS  FALL  DURING  SHOWERS? 
Editors  Popular  Science  News  : 

Will  you  please  inform  me  what  you  consider 
the  facts  with  regard  to  the  appearance  of  earth- 
worms, or  angle-worms,  after  some  rainfalls.  Do 
they  come  down  ?  AYe  know  they  may  come  up. 
I  am  aware  that  some  seemingly  good  authorities 
are  entirely  incredulous  with  regard  to  their  fall- 
ing, yet  my  experience  teaches  me  differently.  I 
will  give  one  instance.  During  a  recent  rainfall, 
there  stood  in  my  yard  a  large  dry- goods  box;  upon 
the  top  of  this  were  several  milk-crocks.  One  was 
turned  bottom  up ;  and  upon  this  was  one,  top  up 
and  empty.  It  was  placed  there  after  being  washed, 
to  sun  and  air,  just  before  the  shower;  it  being  in 
frequent  use  for  milk.  After  the  rain,  there  was 
in  the  crock  three-quarters  of  an  inch  of  water  and 
an  earth-worm  five  inches  long;  the  worm  in  this 
instance,  like  the  rain,  having,  as  I  believe,  but 
one  way  to  get  in,  and  that  by  falling  from  the 
clouds. 

This  may  be  an  old  query,  but  a  modern  expla- 
nation will  greatly  oblige  a  subscriber. 

J.  II.  H. 
Hampton,  Io.,  Oct.  I,  1887. 

We  are  unable  to  explain  the  occurrence  related 
by  our  correspondent,  but  doubt  very  much  if  an 
animal  of  the  size  described  could  fall  from  the 
clouds  during  a  shower.  Perhaps  some  of  the 
readers  of  the  News  may  have  observed  similar 
occurrences.  —  Eds. 

— « — 

QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  of  the  writer,  which 
will  not  be  published. 

Questions  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

M.  S.,  New  York.  — I  observe,  on  holding  a  bottle  of 
vinegar  to  the  light,  that  it  seems  to  be  filled  with 
minute  animalculse.  What  are  they,  and  what  is  their 
nature? 

.insjoer.  —  These  little  "wrigglers"  are  known  as 
vinegar  eels,  and  are  very  often  found  in  vinegar. 
They  are  living  animals,  but  are  perfectly  harmless, 
and,  if  any  thing,  indicate  that  the  vinegar  is  of  good 
quality.  A  drop  of  vinegar  containing  these  eels  is  a 
most  interesting  object  under  the  microscope. 

S.  C,  Alabama.  —  What  will  remove  the  nicotine 
and  offensive  odor  from  tobacco-pipes  V 

Answer.  —  We  do  not  believe  that  this  can  be  satis- 
factorily accomplished.  The  common  clay  pipes  can  be 
placed  in  the  fire  and  burnt  clean;  but  this,  of  course, 
would  destroy  meerschaum  or  other  expensive  kinds. 
The  best  way  to  have  a  clean  pipe  is,  to  use  cheap  ones 
that  can  be  thrown  away  after  they  become  saturated 
with  the  products  of  the  combustion  of  tobacco. 

SuEscKiBER.  —  What  is  the  cause  of  the  unpleasant 
odor  of  the  water  in  my  cistern?  It  has  been  thor- 
oughly cleaned  out,  and  there  is  no  apparent  source  of 
contamination. 

Answer.  — It  would  be  very  hard  to  say  positively 
what  was  the  cause  of  the  change  in  the  water.  We 
receive  a  great  many  inquiries  similar  to  the  above, 
and  are  forced  to  conclude  that  it  is  due  to  some  cause 
not  generally  known.  Perhaps  some  of  our  readers 
can  syggest  a  remedy.  The  only  general  precautions 
to  be  taken  are  perfect  cleanliness,  ventilation  of  the 
cistern,  and  exclusion  of  small  animals  and  insects, 
which  often  fall  into  cisterns  sunk  in  the  ground. 


LITERARY   NOTES. 

The  New  Astronomy.  By  Samuel  Pierpont  Xjangley, 
Ph.D.,  LL.D.,  director  of  the  Alleglieny  Observa- 
tory. Ticknor  &  Co.,  publishers,  Boston.  Price 
S5.00. 

In  this  magnificent  work  Professor  Laugley  has 
given  a  most  interesting  account  of  the  celestial  bod- 
ies, their  nature  and  phenomena.  It  is  written  in  a 
strictly  popular  style,  and  can  be  understood  and  en- 
joyed by  those  having  no  previous  knowledge  of  the 
science.  It  is  profusely  Illustrated  with  beautiful 
wood  engravings,  which  are  for  the  most  part  copied 
from  original  drawings  by  the  author  and  others.  The 
"  new  astronomy"  is  really  only  the  modern  develop- 
ment of  the  old,  and  Professor  Langley  has  done  his 
full  share  towards  the  advancement  of  the  science. 
The  work  is  equally  creditable  both  to  author  and 
publishers,  and  we  are  pleased  to  recommend  it  to 
the  attention  of  our  readers. 


The  Art  of  Projecting.     By  Professor  A.  E.  Dolbear  of 

Tufts  College.    Lee  &  Shepard,  publishers,  Boston. 

Price  $2.00. 

The  use  of  the  parte  himiere  and  magic  lantern  as 
a  means  of  illustrating  physical  and  natural  phe- 
nomena to  large  audiences  or  classes  of  students,  is 
continually  being  extended,  and  in  mauy  cases  has 
become  almost  a  necessity.  This  second  edition  of 
Professor  Dolbear's  work  treats  the  subject  very  fully, 
describing  all  the  different  forms  of  apparatus,  and  the 
various  sources  of  illumination.  Teachers  of  science 
will  find  it  a  most  valuable  aid  in  their  demonstra- 
tions to  their  classes.  An  appendix  gives  a  short 
account  of  the  phenomena  of  vortex  rings,  with  direc- 
tions for  their  production. 

The  same  firm  also  publish  Pre-Olacial  Man  and  the 
Aryan  Race,  by  Lorenzo  Burge.  Price  81.50.  It  is  a 
most  remarkable  combination  of  theology,  geology, 
ethnology,  and  mythology,  and,  as  a  scientific  ro- 
mance, is  quite  entertaining;  but  its  value  as  a  sober 
work  of  science  is  very  small. 


Studies  in  Civil  Government.  By  William  A.  Mowry, 
Ph.D.  Introductory  price,  94  cents.  Silver,  Rogers, 
&  Co.,  Boston,  publishers. 

This  book  was  prepared  by  a  teacher.  It  evidently 
grew  out  of  his  own  experience.  It  is  a  simple, 
straightforward  text-book,  treating  first  of  the  local 
government  and  then  of  the  state  and  the  nation.  The 
town  and  city  governments  are  rlearly  portrayed, 
naming  the  officers,  stating  their  manner  of  election, 
and  giving  a  brief  resume  of  their  duties.  The  Con- 
stitution of  the  United  States  is  carefully  considered 
in  detail,  and  explained  in  a  manner  at  once  interest- 
ing and  within  the  comprehension  of  the  ordinary 
scholar  in  the  high  school  or  the  upper-grade  grammar 
school.  It  is  full  of  useful  information,  is  niethodi- 
^Uy  arranged,  and  is  written  in  a  clear,  interesting, 
and  animated  style. 

• 

600  Medical  Don'ts.    By  Ferdinand  C.  Valentine,  M.D. 

G.  W.  Dillingham,  publisher,  New  York. 

The  purpose  of  this  book  is  not  only  to  give  practi- 
cal information  on  medical  and  hygienic  matters  to 
laymen,  but  also  to  establish  a  better  relationship 
between  them  and  the  professional  physicians.  The 
six  hundred  maxims  which  compose  the  book  com- 
prise many  valuable  hints.  The  peculiar  style  in 
which  they  are  written  will  assist  in  impressing  them 
upon  the  memory,  and  there  are  only  a  few  which  are 
not  well  worth  remembering. 


Messrs.  P.  Blakiston,  Son,  &  Co  ,  Philadelphia, 
publish  a  small  but  complete  monograph  on  The 
Urine  (price  50  cents),  by  J.  W.  Holland,  M.D.  It  is 
arranged  in  note-book  form,  and  gives  full  directions 
for  the  chemical  and  microscopical  examination  of  tlie 
fluid.  The  microscopical  appearance  of  the  different 
deposits  are  shown  in  engravings,  and  physicians 
will  find  it  a  most  useful  aia  to  a  correct  diagnosis  of 
a  large  class  of  diseases. 


A  Handbook  of  Volapiik  is  announced  by  Charles  E. 
Sprague  of  1271  Broadway,  New  York.  Price  Sil.OO. 
Those  who  have  read  the  interesting  account  of  the 
new  language  in  our  November  number,  will  be  glad 
to  learn  that  a  text-book  can  now  be  obtained  in  this 
country  at  a  low  price. 


The  Index  Rerum,  published  by  Joel  A.  Miner,  Ann 
Arbor,  Mich.,  at  $1.25,  is  adapted  for  an  index  to 
newspaper  and  other  clippings,  and  also  as  a  physi- 
cian's account-book.  Larger  sizes  of  the  Index,  espe- 
cially adapted  to  legal  and  medical  subjects,  are  also 
published,  which  will  be  found  superior  to  a  scrap- 
book,  and  much  cheaper  than  the  expensive  cabinet- 
files. 


Pamphlets,  etc.,  received:  The  Classification  of  Vesi- 
cal Calculi,  by  A.  Vanderveer,  M.D.,  Albany,  N.Y.; 
The  Undeveloped  South  and  its  Resources,  by  George  B. 
Cowlam,  Louisville,  Ky.;  Monthly  Bulletins  of  the 
Iowa  State  Board  of  Health  and  the  Connecticut  Agri- 
cultural Experiment-Station. 
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ARE  AMEBICANS  A  NERVOUS  PEOPLE? 

The  term  "  American  nervousness  "  has 
become  almost  proverbial,  and  it  is  a  popular 
belief  that  the  nervous  temperament  is  charac- 
teristic of  the  inhabitants  of  the  United  States  ; 
that  all  our  affairs  are  conducted  on  the  "high 
pressure"  system,  and  that  our  normal  state 
is  one  of  the  highest  excitement.  To  this 
alleged  state  of  affairs  is  attributed  the  nu- 
merous "  break-downs  "  and  cases  of  nervous 
prostration  and  insanity  so  frequentl}-  re- 
ported. 

Like  many  other  generally  accepted  beliefs, 
we  think  there  is  but  little  actual  foundation 
in  fact  for  such  an  idea.  The  average  Ameri- 
can is  well  fed,  warmly  clothed,  and  properl3' 
cared  for  in  every  way.  His  average  weight  and 
size  are  faWy  equal  to  those  of  his  transatlantic 
brother ;  and  the  tall,  sallow,  lean,  and  ex- 
citable individual  supposed  to  represent  the 
typical  American,  like  the  conventional  Yankee 
or  Irishman,  is  only  to  be  found  between  the 
covers  of  novels  or  in  dramatic  representations. 

Let  any  one  make  a  mental  review  of  his 
acquaintances,  and  we  venture  to  predict  that 
the  number  of  those  who  can  fairl3-  be  con- 
sidered as  "  nervous  "  will  be  very  small. 
One  meets  as  many  persons  in  England  or 
German}'  who  answer  to  this  "American" 
type  as  in  our  own  country.  We  have 
watched  the  proceedings  of  the  stock  ex- 
changes both  in  Berlin  and  New  York,  and 
can  bear  evidence  to  the  fact  that  the  supposed 
stolid  and  quiet  Germans  attain  a  degree  of 
excitement  in  their  business  dealings  which  is 
far  beyond  that  exhibited  by  their  American 
brethren.  The  dryer  and  more  exhilarating 
climate,  and  the  social  and  political  conditions 
of  this  country  are  more  favorable  to  business 
activity  and  industrial  enterprises  than  is  the 
case  in  European  countries  ;  but  the  nervous 
temperament  is  not  dependent  upon  these  con- 
ditions at  all,  but  to  causes  which  prevail  in 
all  parts  of  the  world.  The  immense  systems 
of  transportation,  and  the  enormous  mercan- 
tile and  industrial  operations  carried  on  in 
this  country,  could  not  be  managed  by  ner- 
vous men,  or  by  any  but  those  in  the  most 
perfect  and  robust  health. 

It  is  a  significant  fact  that  the  class  of  func- 
tional nervous  diseases  to  which  the  late  Dr. 
Beard  applied  the  term  "neurasthenia,"  were 
first  specially  studied  and  described  by  Ger- 
man phjsicians.  The  Germans  have  been 
generally  considered  as  being  an}'  thing  but  a 
nervous  race,  but  the  same  trouble  which  is 
popularly  considered  as  a  peculiarly  American 
one  occurs  among  them  as  well  as  ourselves. 

We  cannot,  then,  come  to  anj-  other  conclu- 
sion than  that  the  Americans,  as  a  people,  have 
as  strong  nerves  and  as  vigorous  constitutions 
as  any  nation  on  earth.  With  the  general 
adoption  of  modern  comforts  and  conven- 
iences, and  the  better  sanitary  conditions  under 
which  we  live,  the  death-rate  is  constant!}- 
diminishing,  and  the  average  length  of  life  in- 
creasing ;  and  there  is  no  reason  why  we  should 


not  claim  for  ourselves  as  much  superiority  in 

health  and  strength  as  we  are  accustomed  to 

do  in  business  and   political   enierprise   and 

sagacity. 

— »— 

SANITARY  SCIENCE  AND  DOMESTIC 
ARCHITECTURE. 

BY   JOHN  CKOWELL,  M.D. 
lU. 

In  every  well-planned  house  ample  room  must 
be  apportioned  for  sleeping-apartroents.  Too  often 
such  vital  conditions  are  neglected  for  the  sake  of 
a  multiplicity  of  rooms,  and  we  find  houses  with 
spacious  halls  and  drawing-rooms,  without  any 
thought  bestowed  upon  the  places  to  be  used  for 
sickness  and  for  the  hours  when  tired  nature  seeks 
repose.  A  sleeping-room  should  be  generous  in 
size,  open  to  the  sunlight,  and  as  free  as  possible 
from  superfluous  furniture  and  ornament.  It  should 
have  the  sunshine,  for  the  sake  of  ventilation  and 
dryness;  and  it  should  be  simple  in  furnishings, 
because  of  dust  and  "germs"  of  disease. 

Modern  luxury  has  made  sleeping- rooms  recep- 
tacles for  elegant  appointments ;  and  we  find  them 
filled  with  numberless  articles  of  fanciful  design, 
—  kniokknacks,  draperies,  rugs,  carpets,  and  every 
conceivable  thing  that  aesthetic  taste  can  iuvent. 
Hence  there  can  be  no  pure  air  in  such  rooms, 
and  the  accumulation  of  Jiltk  and  dust  is  some- 
thing wonderful.  While  we  would  not  strip  these 
rooms  of  all  artistic  adornment,  we  insist  upon 
simplicity;  and  first  of  all,  we  would  discard 
heavy  woollen  carpets.  They  are  filthy;  and  if  the 
good  housewife  does  not  believs  it,  let  her  look 
across  the  room  when  the  sun  is  shining  through  it, 
and  see  the  line  of  dust  constantly  rising.  Of 
course,  this  process  goes  on  night  and  day,  and  it 
is  unavoidable  when  the  floor  is  encumbered  with 
the  woollen  covering.  Let  the  floor  be  laid  in  solid 
wood,  —  birch  thoroughly  kiln-dried  is  perhaps  the 
best,  —  and  let  there  be  no  cracks  or  seams  for 
dust  and  vermin.  A  few  closely  woven  rugs  can 
be  disposed  in  front  of  bed  and  toilet  table,  and 
these  can  be  removed  and  shaken  every  day,  while 
the  floor  is  wiped  with  a  damp  cloth  The  moral 
influence  of  such  cleanliness  is  certainly  conducive 
to  sleep,  to  say  nothing  of  the  direct  sanitary  effects. 
Bare  walls  are  better  than  paper  hangings,  even 
when  the  paper  is  free  from  arsenic;  and  with  the 
soft,  warm  tints  at  the  disposal  of  the  painter,  the 
walls  can  be  made  to  glow  with  cheerful  light. 

Sinks  with  hot  and  cold  water,  connected  with 
the  sewerage  system,  should  be  discarded  for  obvi- 
ous rea.sons ;  and  in  all  houses  where  these  fixtures 
pollute  the  sleeping- room,  there  should  be  a  com- 
plete revolution  in  their  removal.'  Not  one  in 
twenty  of  these  filthy  receptacles  is  securely 
trapped;  and  with  the  old  devices  of  chain, 
plungers,  overflow  pipes,  and  leaky  crevices,  we 
are  at  variance  with  all  sanitary  rules  and  condi- 
tions. Let  all  such  "  conveniences  "  be  relegated 
to  the  bath-room,  with  the  open  plumbing  suggested 
in  a  former  paper. 

It  Is  better  to  go  back  to  the  old  wash-hand  stand 
than  to  endanger  the  health  with  any  such  super- 
fluous trappings.  An  open  fireplace  is  not  only  a 
luxury,  but  a  neces.sity  as  a  mode  of  ventilation; 
and  then,  with  iron  or  brass  bedstead,  with  woven 
wire  bottom  and  hair  mattress,  and  with  simple 
window-shades  or  shutters,  we  shall  have  a  sleep- 
ing-room combining  the  requisite  conditions  for 
cleanliness  and  health. 

A  nursery  should  be  furnished  with  still  more 
rigid  simplicity,  with  ample  space  for  the  free 
movement  of  the  children  with  their  baby  pas- 
times. The  walls  may  glow  with  the  adornment 
of  bright  pictures,  and  the  attractive  furnishings  of 


child-life  should  not  be  lacking.  But  draperies 
should  be  discarded,  and  carpets,  if  used,  should 
be  of  the  simplest  and  most  closely  woven  texture. 
A  room  that  can  be  easily  kept  clean  and  easily 
ventilated,  light,  open,  and  cheerful,  is  the  place 
for  the  nursery. 

The  kitchen  should  receive  special  attention,  for 
it  is  here  where  the  important  work  of  the  house- 
hold is  done.  And  yet  how  often  is  this  apart- 
ment neglected  in  the  plan  of  the  house,  and 
crowded  away  in  some  angle,  small,  dark,  and  in- 
convenient. A  kitchen  should  be  at  least  fourteen 
feet  square,  with  ample  arrangements  for  range, 
sink,  and  other  culinary  appliances.  The  sink 
should  be  thoroughly  trapped,  the  water  that  sup- 
plies the  tank  should  not  come  from  the  cistern  that 
feeds  the  water-closets,  and  the  drip-pipe  of  the 
refrigerator  should  not  enter  the  general  sewer. 
The  backs  of  sinks  and  wash-tubs  should  be  pro- 
tected with  high  soapstone  slabs,  to  prevent  the 
accumulation  of  moisture  and  filth;  and  care 
should  be  taken  that  no  waste  material  finds  lodge- 
ment in  any  of  the  crevices  or  traps.  Open  plumb- 
ing should  be  observed,  and  no  place  should  be 
found  under  the  sinks  for  mops  and  rubbish.  The 
floor  should  be  solid  and  seamless,  with  grooved 
edges  where  it  joins  the  mopboard.  This  concave 
line  prevents  the  accumulation  of  dust  and  vermin, 
and  greatly  facilitates  the  process  of  cleaning  the 
floor. 

It  is  desirable  to  have  the  kitchen  shut  off  from 
direct  communication  with  the  dining-room,  in 
order  to  avoid  the  odors  and  steam  incidental  to 
cooking.  The  pantry  and  china-closet  should  in- 
tervene between  kitchen  and  dining-room,  where, 
by  means  of  slides,  the  food  and  china  can  be 
served  without  inconvenience.  By  this  arrange- 
ment also  the  noise  of  the  kitchen  is  shut  out  from 
the  dining-room.  Nothing  makes  the  work  of  the 
kitchen  move  on  so  smoothly  among  the  ser- 
vants as  to  have  at  their  command  the  conven- 
iences of  a  well-planned  kitchen  and  pantry.  A 
dinner-party  often  proves  a  failure  because  of  the 
scanty  surroundings  of  the  culinary  apartment. 
Let  no  architect,  therefore,  think  that  he  has  done 
a  fine  thing  unless  he  has  given  thought  to  the 
practical  working  of  the  kitchen.  Oftentimes  a 
house  with  elegant  appointments  in  hall,  library, 
and  drawing-room,  is  provided  with  a  kitchen  so 
cramped  in  space;  the  range,  sink,  and  working- 
table  being  in  such  close  proximity,  as  to  interfere 
with  the  necessary  operations  of  that  important 
apartment.  The  transition  from  kitchen  to  dining- 
room  is  quite  natural,  and  this  room  should  have 
easy  access  to  the  kitchen  without  a  direct  com- 
munication. A  short  hall  or  entry  should  inter- 
vene, for  the  sake  of  protection  from  the  noise  and 
odors.  Entrance  to  this  room  should  also  be  had 
from  the  hall  or  drawing-room.  The  dining-room 
should  be  of  generous  size,  capable  of  seating  at 
table  at  least  twenty  persons.  This  room  is  very 
apt  to  be  too  narrow,  making  it  difficult  for  guests 
to  be  served  without  crowding  them.  Twenty-five 
by  fifteen  feet  is  none  too  large  in  a  good-sized 
house ;  but  we  often  find  the  room  cramped  into  a 
space  twelve  by  fifteen  feet,  to  the  great  embarrass- 
ment of  the  host  upon  special  occasions. 

In  decorating  and  fm-nishing  this  room,  we  must 
study  propriety. '  It  should  differ  from  other  rooms 
inasmuch  as  its  uses  are  different.  It  should  be 
inviting  and  hospitable,  with  nothing  in  excess 
either  in  coloring  or  furnishing.  As  the  hour  spent 
around  the  family  board  should  be  one  of  the  most 
delightful  of  the  day,  so  should  the  room  have  that 
cheerful,  restful  look  so  refreshing  to  the  tired 
hands  and  weary  brain;  for  we  need  something 
besides  the  act  of  eating  to  build  up  the  waste  places 
in  our  exhausted  forces.     Let  the  room  _glow  in 
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subdued  harmony  of  coloring.  The  ceiling  will 
bear  some  tinting,  but  do  not  let  the  plasterer 
waste  his  mortar  in  massive  stucco-work.  Heavy 
cornices,  panellings,  and  centre-pieces  loaded  down 
with  masses  of  heavy  lines  in  fresco,  are  in  bad 
taste  in  a  small  room.  Elegant  and  expensive 
styles  can  be  devised  with  the  aid  of  a  good  archi- 
tect. The  mediaeval  mouldings,  with  their  infinite 
variety  of  tracery  and  capital,  furnish  a  rich  field 
of  suggestion  for  mantel  and  sideboard.  But  do 
not  run  into  the  Grecian  forms,  with  the  tiresome 
sameness  of  fluted  columns  and  acanthus  foliage. 
The  Greek  styles  bind  you  down  in  close  servitude, 
while  the  Gothic  unfold  a  never-failing  source  of 
shape  and  ornament.  The  Gothic  idea  can  be 
carried  into  the  ceiling,  with  oak  ribs  and  riblets 
in  panelled  designs  Rare  old  china,  or  the  odd 
bits  and  shapes  in  ceramics  that  have  come  down 
as  heirlooms,  can  be  arranged  around  the  room  on 
brackets,  or  displayed  in  a  quaint  cabinet  with 
glass  doors.  A  great  variety  is  ofiered  in  wall 
decorations  in  shape  of  rich  medallions,  bronzes, 
and  articles  of  virtu ;  while  good  engravings  from 
the  masters,  and  a  few  oil  paintings,  are  desirable, 
but  these  need  not  all  be  suggestive  of  slaying  and 
eating.  The  floor  should  be  laid  in  solid  wood  in 
mosaic  patterns  or  tile  border,  with  a  large  rug  of 
firmly  woven  texture  under  the  table. 

Inside  shutters  or  simple  shades  will  modify  the 
light  from  tiie  windows ;  but  if  draperies  are  used, 
they  should  be  hung  with  rings  upon  rods,  for  easy 
adjustment.  The  thick  textures  in  rich  Oriental 
patterns  arranged  in  this  manner  add  to  the  warm, 
cosey  look  of  the  room  on  a  cold  night,  when  the 
house  is  open  for  guests,  or  when  the  family  sur- 
round the  board  for  the  evening  meal.  By  ob- 
serving some  of  these  hints  and  suggestions,  the 
healthiness  and  beauty  of  the  dining-room  may 
be  distinct  and  satisfying. 

Haverhill,  Mass.,  December,  1887. 
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MONTHLY  SUMMARY  OF  MEDICAL 

PROGRESS. 

BY    W.    8.    WELLS,    M.D. 

The  British  Medical  Journal  says  of  saccharine 
tabloids:  "This  remarkable  product  of  chemical 
science  is  likely  to  come  rapidly  and  extensively 
into  use,  and  these  tabloids  are  of  a  most  conven- 
ient form  for  ordinary  domestic  purposes.  One 
tiny  tabloid  dropped  into  a  cup  of  coffee  or  tea, 
sweetens  it  most  agreeably  and  inocuously;  and 
thus  the  diabetic  or  glycosuric  patient,  who  has 
been  so  long  deprived  of  the  pleasure  of  sweeten- 
ing his  food,  can  carry  a  little  glass  tube  of  these 
tabloids  in  his  waistcoat  pocket,  using  them  as  he 
would  lumps  of  fiugar.  One  tabloid  is  the  full 
equivalent  in  sweetening-power  of  an  ordinary 
lump  of  white  sugar.  Saccharine  is  not  easily 
soluble  in  water  :  these  tabloids  are  therefore  in- 
telligently mixed  with  just  enough  alkali  to  make 
them  perfectly  soluble." 

Dr.  Hidalgo  of  Mexico  reported  to  the  Acad- 
emy of  Medicine  of  that  city,  at  a  recent  meeting, 
the  case  of  a  man  who  had  been  struck  by  light- 
ning, and  was  at  first  thought  to  be  dead,  but  who, 
after  having  had  cold  water  thrown  over  him  at 
the  suggestion  of  a  passer-by,  recovered  conscious- 
ness. When  taken  home  he  was  put  to  bed,  and 
during  the  night  did  not  sleep,  but  kept  talking  in 
a  delirious  manner,  and  complaining  of  pain  in  the 
head,  oppression  of  the  chest,  and  general  rheu- 
matic pains.  Dr.  Hidalgo  saw  him  the  next  day, 
and  found  him  in  a  semi-comatose  state.  The  pulse 
was  seventy-five,  full  and  compressible,  the  tem- 
perature normal,  and  the  respiration  rather  rapid. 


He  was  so  deaf,  that  he  could  only  be  made  to 
open  his  eyes  by  shouting  close  to  his  ear.  The 
pupils  were  contracted.  He  complained  of  pain 
all  over,  but  especially  in  the  head  and  arms.  He 
had  passed  three  badly  smelling  liquid  stools  dur- 
ing the  night.  He  was  neither  hungry  nor  thirsty. 
The  electi'ic  spark  had  entered  the  upper  part  of 
the  right  parietal  region,  just  behind  the  auricle. 
The  scalp  was  burned  over  a  surface  of  several 
inches,  and  a  spot  of  dried  blood  was  seen  on  the 
upper  part  of  the  auricle.  The  right  side  of  the 
neck  was  reddened  as  by  a  burn  of  the  first  degree  ; 
below  this,  as  far  as  the  umbilicus,  the  efieets  were 
equal  to  those  of  a  burn  of  the  second  degree.  The 
electric  fluid  had  passed  down  the  inner  aspect  of 
the  right  leg,  producing  a  burn  of  the  second  de- 
gree. It  had  then  passed  down  to  the  foot,  where 
the  burn  was  of  the  first  degree,  and  the  strip  of 
skin  affected  much  narrower  than  above.  The  hat, 
coat,  and  trousers  were  injured — as  if  torn  — 
along  the  course  of  the  current,  but  they  were  not 
burnt  in  any  part.  The  patient  was  treated  with 
sedatives  and  some  clysters,  and  in  sixteen  days 
was  perfectly  well.  Dr.  Hidalgo  supposes  that  the 
pneumogastric  was  affected  by  the  shock,  which 
paralyzed  respiration,  and  subsequently  the  heart's 
action,  similarly  to  the  behavior  of  an  overdose  of 
chloroform.  The  indication,  therefore,  was  to  re- 
establish respiration  ;  and  this  was  admirably  ful- 
filled by  the  cold  affusion,  which,  fortunately,  was 
administered  quickly,  before  the  paralysis  of  the 
heart  had  become  absolute. 

The  treatment  of  keloid  by  various  methods  has 
been  so  unsatisfactory,  that  the  results  of  electrol- 
ysis in  a  case  reported  by  Dr.  Hardaway,  if  con- 
firmed, will  prove  important.  In  a  woman  of  thirty, 
after  the  extirpation  of  a  small  nodule  of  keloid  on 
the  chest,  a  second  developed,  and  attained  the  size 
of  a  quarter-dollar,  and  was  the  seat  of  constant 
sensations  of  burning  and  pain.  Hardaway  oper- 
ated on  this  tumor  on  several  occasions  by  multiple 
punctures  of  the  electrolytic  needle,  now  tattooing 
the  surface  of  the  lesion,  now  burying  the  needle 
into  its  interior  in  various  directions.  At  the  end 
of  several  sittings,  the  patient  refused  to  persevere, 
because  the  operation  was  too  painful.  Meanwhile 
the  keloid  had  already  commenced  to  disappear, 
and  the  painful  symptoms  were  much  relieved,  and 
finally  disappeared  altogether.  Some  time  after- 
wards the  situation  formerly  occupied  by  the  keloid 
was  found  to  be  covered  by  a  white  pliant  cicatrix, 
hardly  elevated  above  the  general  surface. 

In  cases  of  pneumonia,  etherization,  etc.,  where 
there  is  great  embarrassment  of  breathing  from 
accumulation  of  secretion  in  the  bronchial  tubes, 
great  benefit  may  be  derived  by  inverting  the 
patient,  and  having  him  cough  while  in  this  posi- 
tion. It  is  easily  accomplished,  according  to  the 
Polyclinic,  by  a  strong  assistant  standing  on  the 
patient's  bed,  seizing  the  sick  man's  ankles,  turn- 
ing him  with  his  face  downward,  and  then  lifting 
his  feet  four  or  five  feet  above  the  level  of  the 
mattress.  If  the  patient,  with  his  face  over  the 
edge  of  the  bed,  and  his  legs  thus  held  aloft,  will 
cough  vigorously  three  or  four  times,  he  will  get 
rid  of  much  expectoration  that  exhaustive  efforts 
at  coughing  failed  to  dislodge  when  not  aided  by 
gravity.  Life  has  been  saved  by  repeated  perform- 
ances of  this  maneuvre,  in  pneumonia  accompanied 
with  great  cyanosis  due  to  inundation  of  the  bron- 
chial tubes  with  mucous  secretion. 

PnoFESSon  Runebeug  some  time  ago  advanced 
the  view  that  pernicious  ansemia  may  be  dependent 
on  the  presence  of  intestinal  tape-worm  (Bothrio- 
cephalus  latus).     His  views  were  supported  by  some 


and  combatted  by  others.  A  case  which  tends 
to  support  Runeberg's  view  is  I'eoorded  by  Dr. 
Schapiro  in  the  London  Lancet.  A  lad  thirteen 
years  of  age  came  under  treatment  for  intense 
anaemia  of  a  progressive  type,  characterized  by 
great  diminution  of  red  corpuscles  and  of  haemo- 
globin, with  liability  to  cutaneous  hemorrhage, 
epistaxis,  etc.,  marked  cardio-vascular  bruits, 
pyrexia,  and  without  any  emaciation  It  was  not 
until  the  administration  of  anthelmintics  had  re- 
sulted in  the  evacuation  of  a  large  quantity  of  seg- 
ments of  bothriocephalus,  that  he  began  to  regain 
strength  and  color.  His  recovery  from  that  date 
was  rapid.  The  writer  attributed  the  anaemia  to 
the  disintegrating  action,  on  blood-corpuscles,  of 
some  chemical  product  of  the  parasite  which  was 
ab.sorbed  into  the^ blood. 

It  is  asserted  by  Dr.  Robert  H.  Sabin,  that  gall- 
stones are  found  only  in  an  acid  condition  of  the 
system,  and  that  preventive  treatment  consists  in 
rendering  the  .system  alkaline,  as  indicated  by  test- 
ing the  urine.  This  change  is  effectually  accom- 
plished by  administering  alkalies. 

Himself  subject  to  gallstones,  and  to  his  patients 
similarly  afflicted,  a  teaspoonful  of  bicarbonate 
sodium  in  a  tumblerful  of  water,  drank  at  inter- 
vals through  the  day,  corrects  the  condition  of 
aciditj'  in  the  system. 

Du.  Leloir,  in  Jour,  de  Med.  de  Bruxelles,  gives 
an  article  on  diseases  of  the  skin,  occasioned  by 
shock  or  emotional  causes.  When  following  such 
causes,  the  progress  is  usually  rapid,  and  the  lesion 
soon  attains  its  maximum  development.  The 
affection  is  always  superficial,  scarcely  ever  involv- 
ing the  deeper  part  of  the  skin,  and  being  chiefly 
of  the  vaso-motor,  catarrhal,  or  pigmentary  sort. 
Excessive  pruritus  is  a  feature  of  these  dermatoses. 
Their  duration  is  relatively  short,  and  they  are 
especially  to  be  observed  in  females.  Whenever 
treatment  is  required,  it  should  be  of  a  character 
to  give  tone  to  the  nervous  system,  and  with  care 
to  avoid  the  emotional  cause. 

In  a  case  of  tetanus  neonatorum,  in  which  a 
Belgian  physician  had  given  chloral  and  other 
remedies  without  benefit,  he  determined  to  use 
ether  by  inhalation.  In  addition  to  this,  artificial 
respiiation  was  employed  from  time  to  time  by 
means  of  a  tube  inserted  into  the  nostrils.  Some 
pieces  of  Rigollot's  mustard-leaves  were  also  applied 
to  the  chest.  The  child  was  laid  on  its  side,  ac- 
cording to  a  suggestion  made  by  Marion  Sims. 
The  result  of  this  treatment  was,  that  in  a  few 
hours  the  little  patient's  condition  had  improved  to 
a  very  marked  degree.  The  next  day  profuse  per- 
spiration occurred,  and  the  spasms  entirely  ceased. 
Shortly  after  this  the  child  was  convalescent. 

Two  cases  of  uterine  colic  are  reported  by  Dr. 
Chouppe  to  have  been  successfully  treated  with 
antipyrin  injections.  The  first  was  in  the  case  of  a 
woman  who  suffered  at  each  menstrual  period  with 
very  painful  colic,  which  was  with  difficulty  over- 
come by  opium  and  chloral.  Antipyrin  in  the  dose 
of  fifteen  grains  gave  rapid  relief.  The  second 
was  the  case  of  a  woman  suffering  from  uterine 
colic  after  childbirth.  The  pains  were  subdued  for 
five  hours  by  a  first  injection,  and  disappeared  com- 
pletely under  the  influence  of  a  second. 

Dr.  Ramos,  in  a  Brazilian  journal,  publishes  an 
article  on  the  "Effect  of  Quinine  on  Uterine 
Hemorrhage,"  and  cites  cases  in  which  a  very  few 
full  do.ses  —  fifteen  grains  —  of  quinine  served  to 
check,  and  indeed  to  cure,  violent  and  intractable 
uterine  hemorrhage.    In  one  case  iron  and  ergotine 
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had  been  given  internally,  and  cold  injections  ad- 
ministered without  much  effect;  but  a  single  dose 
of  quinine  produced  a  considerable  diminution  in 
the  amount  of  blood  lost,  and  a  second  similar  dose 
completely  arrested  the  discharge,  which  did  not 
return. 

The  following  illustration  of  the  practical  useful- 
ness of  bacteriology  is  given  by  the  New-  York  Med- 
ical Record:  An  Italian  steamer  arrived  loaded  with 
immigrants.  There  had  been  no  cholera  on  board; 
but  as  the  vessel  reached  this  port,  a  suspicious  case 
of  diarrhoea  occurred  in  a  child.  The  symptoms 
were  not  perfectly  typical  of  cholera.  Some  of  the 
dejections  were  taken,  and  sterilized  tubes  were  in- 
oculated, and  taken  to  the  Carnegie  Laboratory  in 
this  city.  It  would  take  four  days  to  develop  the  cul- 
tures ;  and  the  question  arose,  whether  the  steamer 
should  be  delayed  for  that  period  of  time.  It  was 
finally  decided  to  do  so.  The  cultures  developed  in 
the  way  characteristic  of  Asiatic  cholera,  and  the 
diagnosis  was  made.  Subsequently  other  cases  of 
cholera  appeared,  and  the  culture-diagnosis  was 
abundantly  confirmed. 

During  the  last  year  Dr.  Hartamann  (British 
MedicalJournal)  has  treated  otitis  with  instillations 
of  several  drops  of  a  solution  (one  in  ten)  of  car- 
bolized  glycerine  with  excellent  results.  Pain  in- 
stantly disappeared,  and  the  progress  of  the  affection 
was  checked.  In  cases  where  effusion  existed,  the 
relief  obtained  was  equally  great.  M.  Rohrer,  who 
confirms  M.  Hartamann 's  statements,  recommends 
a  solution  of  twenty  per  cent. 

It  is  stated,  in  the  New-York  Medical  Record, 
that  Nussbaum  claims  to  quickly  cure  erysipelas  by 
the  u.se  of  ichthyol.  The  erysipelatous  surface  is 
first  disinfected,  and  then  painted  with  ointment 
made  of  equal  proportions  of  ichthyol  and  vaseline. 
The  part  thus  painted  is  covered  with  ten  per  cent 
salicylic  lint,  and  fixed  with  a  gauze  bandage. 
Next  day  the  border  is  found  to  have  remained 
stationary,  while  the  inflamed  surface  is  shrunken 
into  yellowish-brown  creases,  and  is  painless.  After 
three  days  the  dressing  is  discontinued.  Five  con- 
secutive cases  treated  on  this  plan  gave  equally 
successful  results.  Ichthyol  collodion  is  recom- 
mended for  applications  to  the  face,  and  ichthyol 
soap  for  the  scalp. 

In  the  treatment  of  diabetes,  Vigier  recommends 
lithium  in  pill  form:  — 

R .  —  Lithii  carbonat gr.  iss. 

Sodii  arseniat gr.  1-25. 

Ext.  gentian gr  i- 

For  each  pill. 

Sig.  —  To  be  taken  morning  an<t  niglit,  and  continued 
until  sugar  has  disappeared  from  tlie  urine. 


TEETHING:  IS  IT    A    COMMON    CAUSE    OF 
DISORDER? 

It  is  the  belief  of  mothers  almost  universally 
that  most  disorders  of  children  are  due  to  teething; 
this  belief  is,  very  unfortunately,  too  common 
among  physicians.  On  the  contrary,  it  is  the 
belief  almost  unanimously  of  experienced  special- 
ists who  devote  themselves  to  the  treatment  of 
children's  diseases,  in  America  and  abroad,  and 
whose  books  are  authority  with  the  profession 
everywhere,  that  teething  is  rarely  the  cause  of 
children's  disorders,  and,  as  a  rule,  the  cause  of 
none.  The  mistake  is  daily  made,  by  the  profes- 
sion as  well  as  the  laity,  of  allowing  the  so-called 
teething  disorders  to  go  on  without  treatment  till 
a  stage  is  reached  in  which  the  health,  and  per- 
haps the  life,  is  in  jeopardy.  For  example,  every 
mother  says  of  her  child's  diarrhoea  that  it  is  a 
sort  of  mysterious  vent  by  which  is  thrown  off  a 


mysterious  something  that  would  otherwise  "  go  to 
the  brain,"  and  cause  disturbance  there;  and  she 
not  only  feels  sure  that  the  baby's  health  is  pro- 
tected by  this  disorder,  but  is  equally  sure,  that, 
without  it,  other  more  serious  disorders  would 
supervene:  so  she  makes  no  effort  to  check  it. 
From  the  sixth  month  to  the  twenty-fourth,  loosely 
speaking,  the  child  is  cutting  its  teeth,  so  that 
every  ailment  that  occurs  during  that  period  will 
most  likely  coincide  with  .symptoms  of  teething. 
The  physician  is,  of  course,  anxious  to  assign  a 
cause  to  every  disorder;  and  as  he  knows  the 
mother's  prejudice  in  favor  of  teething,  and  being 
himself  averse  to  careful  physical  examination  of 
the  child,  he  yields  to  the  mother's  bias,  and  says 
the  child  is  teething,  therefore  the  disorder.  How 
often  have  serious  affections  been  thus  overlooked, 
and  the  symptoms  misinterpreted  or  altogether 
ignored ! 

If  a  disease  is  to  be  considered  as  a  consequence 
of  teething,  it  must  not  simply  now  and  then  coin- 
cide with  the  cutting  of  a  tooth,  but  the  coinci- 
dence should  be  exact  as  to  time,  and  repeated,  if 
not  with  every  tooth,  at  least  frequently.  We 
cannot  consider  any  thing  the  sure  cause  of  an 
effect,  so  long  as  another  cause  is  equally  probable. 
As  our  knowledge  of  the  causes  of  disease  in  chil- 
dren has  increased,  the  importance  of  teething  as 
a  cause  has  decreased,  and  we  now  reject  many  of 
the  alleged  effects  of  teething  that  physicians 
formerly  admitted.  The  chief  difficulty  arises 
from  ascribing  to  teething,  disorders  due  to  other 
causes,  which  might  have  been  easily  removed  at 
the  outset.  —  S.  .\.  Russell,  M.D.,  in  Albany 
Medical  Annals. 
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The  following  official  notice  was  published 
in  the  Berlin  Deutsches  Tageblatt  of  Nov.  17, 
and  gives  some  interesting  information  re- 
garding a  preparation  widely  advertised  in  this 
country  :  — 

ANNOUNCEMENT. 

Under  the  name  of  "  Warner's  Safe  Cure,"  a 
brown  liquid  in  flat  bottles,  containing  about  five 
hundred  grams,  has  been  for  some  time  recom- 
mended for  kidney  complaint,  and  sold  at  the  price 
of  four  marks  [11.00]  a  bottle. 

The  official  chemical  examination  of  the  same, 
together  with  the  declaration  of  a  Berlin  apothe- 
cary who  introduces  it,  makes  known  that  its  essen- 
tial ingredient  is  American  wintergreen,  and  that 
the  bottles  are,  at  the  highest  valuation,  worth  only 
two  marks  [50  cents]  each. 

The  foregoing  is  published  for  the  warning  of 
the  public. 

The  Police  President, 

Bahon  von  Richthofen. 

Bkrltn,  Nov.  15,  1887. 


IRREGULAR  PRACTICE  IN  GERMANY. 

Before  the  year  1868  the  Prussian  law  prohib- 
ited irregular  practice  by  unqualified  men.  In 
that  year,  however,  the  law  was  repealed,  under 
the  feeling  that  it  was  impossible  to  put  down  such 
practice,  and  that  there  was  a  sort  of  unfairness  in 
having  a  law  of  such  a  nature  that  a  wholesale 
breach  of  it  was  inevitable.  Since  then,  efforts 
have  been  repeatedly  made  by  the  profession  for  a 
return  to  the  former  condition  of  prohibition ;  but 
even  in  the  profession  itself  a  wide  difference  of 
opinion  prevails  as  to  the  advisability  of  such  a 
step.  For  the  purpose  of  arriving  at  some  kind  of 
concerted  action,  a  joint  meeting  of  members  of 
the  Berlin  Aledical  Society  and  the  Central  Com- 
mittee of  the  eight  Medical  District  Unions  was 


called.  Two  speakers  were  selected,  one  on  each 
side,  to  discuss  the  subject.  Professor  Mendel,  as 
the  advocate  of  those  who  were  opposed  to  a  re- 
newal of  the  law,  opened  the  discussion  in  a  length- 
ened address.  The  champion  of  the  opposing 
party  was  Dr.  Becker,  president  of  the  Central 
Committee  of  the  Berlin  Medical  Unions.  It  is 
scarcely  necessary  to  follow  the  discussion ;  sufiice 
it  to  say  that  at  the  close  the  following  resolution 
was  proposed  and  put  to  the  vote  :  "  That  the  re- 
newal of  the  prohibition  of  irregular  medical  prac- 
tice, by  the  introduction  of  a  decision  to  that  effect 
in  the  German  Strafgesetzbuch,  is  necessary  in  the 
interests  of  the  common  weal."  The  resolution  was 
passed  by  168  votes  against  164,  not  a  very  brilliant 
triumph  for  the  coercionists ;  or,  as  Professor  Vir- 
chow,  who  is  opposed  to  a  renewal  of  the  law,  put 
it,  "  Das  ist  nur  ein  Pyrrhus  Sieg!  "  It  is  scarcely 
likely  that  any  action  will  be  taken  by  the  govern- 
ment, when  even  professional  opinion  is  so  evenly 
divided  on  the  subject.  —  Medical  Press. 


CHANGES  IN  THE  TEETH. 

Dr.  B.  C.  Windle  of  Dublin,  in  a  paper  read 
before  the  British  Dental  Association  on  "Man's 
Lost  Incisors,"  reaches  the  following  conclusions :  — 

1.  Man's  original  dentition  included  six  incisors. 

2.  Man's  lost  incisor  is  the  lateral  In.  3. 

3.  This  loss  is  consequent  upon  the  contraction 
of  the  anterior  part  of  the  jaw. 

4.  Suppression  of  the  two  present  lateral  inci- 
sors is  now  taking  place. 

5.  Conical  teeth  are  a  reversion  to  the  primitive 
type. 

—* — 

MEDICAL  MEMORANDA. 

An  Anomalous  Muscle.  — John  Hunter  point- 
ed out  that  the  sphincter  muscles  of  the  eyes  differ 
from  other  muscles,  inasmuch  as  their  natural 
state,  their  excited  condition,  is  that  of  relaxation; 
for  example,  the  orbicular  muscle  is  in  excitement 
or  action  during  the  repose  of  sleep. 

The  Indian  and  Physical  Pain.  —  The  gen- 
eral idea  that  the  Indian  endures  pain  stoically,  is 
not  sustained  by  the  observations  of  Dr.  Corbusier 
among  the  Apaches.  He  says  that  "  they  do  not 
endure  physical  pain  any  better,  if  as  well,  as  the 
whites.  Great  or  continuous  pain  renders  them 
stupid,  and  oftentimes  delirious;  and  the  stolidity 
with  which  Indians  in  general  are  credited  is  not 
well  maintained  by  them  under  small  surgical 
operations,  the  one  of  tooth-extracting  almost 
always  eliciting  a  groan  or  a  yell." 

Chemical  Nature  of  Vaseline.  —  C.  Engler 
and  M.  Boehm  have  analyzed  natural  viiseline,  a 
product  obtained  by  simple  decoloration  of  petro- 
leum, or  residues  of  petroleum,  with  animal  black, 
and  then  by  elimination  of  the  more  volatile  por- 
tions by  distillation  with  superheated  steam.  The 
average  composition  of  vaseline  is  given  as  7.10  C, 
14.83  H. 

A  Garbage  Crematory. — The  garbage  cre- 
matory at  Wheeling,  W.  Va.,  is  completed,  and 
working.  It  was  recently  tested,  and  a  medical 
gentleman  present  states  that  it  was  entirely  odor- 
less. The  solid  portions  remain  on  the  floor  of  the 
furnace  in  the  form  of  a  very  fine  ash.  The  carcass 
of  a  horse  left  a  very  small  residue  of  fine  calcareous 
powder,  both  odorless  and  tasteless.  The  gases 
coming  from  the  burned  substances  are  passed 
through  several  very  hot  chambers  before  being 
liberated. 

Poisoning  by  Laburnum  Seeds.  —  One  of  our 
medical  contemporaries  records  the  case  of  a  num- 
ber of  girls  who  went  into  their  play-yard  after 
dinner,  where  they  picked  up  and  ate  some  labur- 
num seeds.     The  seeds  had  been  blown  over  into 
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the  yard  from  some  neighboring  laburnum-trees. 
The  nurse  in  charge,  on  going  into  the  yard  at 
about  three  p  m.,  found  a  girl  vomiting;  and  in  the 
course  of  a  few  minutes  five  other  girls  commenced 
to  vomit.  They  were  all  very  white,  complained  of 
pain  in  their  heads,  and  were  shivering.  At  eight 
P.M.  one  girl  was  covered  from  head  to  foot  with 
an  eruption  of  large  red  patches,  much  resembling 
scarlatina.  All  the  patients  recovered  under  appro- 
priate treatment. 

The  Reduction  op  Copper  in  Fehling's 
Solution  with  Chloral  Hydrate.  —  On'  ap- 
plying Fehling's  test  to  a  specimen  of  urine  sent 
to  him  for  examination,  Dr.  O.  W.  Sherwin  found 
the  copper  reduced  as  with  diabetic  urine,  while 
the  specific  gravity  was  only  1.015.  On  inquiry 
he  found  that  a  few  grains  of  chloral  hydrate  had 
been  added  to  the  urine  to  prevent  decomposition. 
On  further  trial  he  found  that  a  very  weak  solu- 
tion of  chloral  hydrate  in  clear  water  would  reduce 
the  copper.  In  two  cases,  after  the  internal  admin- 
istration of  medicinal  doses  of  chloral,  the  charac- 
teristic reaction  was  produced  on  testing  the  urine 
with  the  copper  solution.  Two  days  afterwards 
the  urine  in  neither  case  showed  any  signs  of 
sugar. 

Death  of  an  Aged  Physician. — Dr.  Nekle- 
witsch  of  Loske,  in  Poland,  has  lately  died  at  the 
age  of  one  hundred  and  nine  years,  having,  a 
quarter  of  an  hour  before  his  death,  seen  and  pre- 
scribed for  a  patient.  Sixteen  years  ago  he  had  a 
paralytic  stroke  affecting  both  his  feet,  so  that  he 
has  since  that  time  been  obliged  to  confine  his  pro- 
fessional advice  to  the  consulting-room. 


HUMORS. 

A  teacher  said  to  a  member  of  the  State 
Board  of  Health  who  was  investigating  the  condi- 
tion of  her  room,  "  No,  I  haven't  any  ventilators: 
I  don't  see  any  use  for  them."  —  "  But  how  do  you 
keep  the  air  pure  ?  "  —  "  Oh,  I've  got  a  thermom- 
eter." 

A  COLORED  man  who  had  been  bitten  by  a 
rattlesnake  claimed  to  have  been  cured  by  whiskey 
and  an  application  of  raw  chicken-flesh.  It  is 
hard  to  tell  which  had  the  power  to  effect  a  cure, 
but  the  colored  race  and  the  chicken  draw  pretty 
well  together. 

"  To  what  do  you  attribute  the  curative  proper- 
ties of  your  springs?  "  asked  a  visitor  at  a  health 
resort.  "  Well,"  answered  the  proprietor  thought- 
fully, "I  guess  the  advertising  I've  done  has  had 
something  to  do  with  it." 

The  Horse  Blew  First.  —  A  veterinary  stu- 
dent, having  been  sent  to  administer  a  dose  to  a 
sick  horse,  was  asked  by  his  preceptor  what  success 
he  met  with.  "None  at  all,"  he  replied:  "the 
horse  bit  me."  The  preceptor  then  explained  that 
he  should  have  put  the  powder  into  a  medicine- 
tube,  and,  placing  one  end  in  the  side  of  the  horse's 
mouth,  blow  it  into  his  throat;  whereupon  the  stu- 
dent proceeded  to  act  upon  the  suggestion.  Re- 
turning again,  he  was  asked  what  success  he  had 
this  time.  "  None  at  all,"  he  replied:  "the  horse 
blew  first ! " 

The  Girard-House  Medicine-Cup.  —  In  the 
Girard  House,  a  large  hotel  of  Philadelphia,  there 
is  a  white  marble  ice-water  fountain,  with  a  silver 
cup  dangling  from  a  chain.  So  many  people  have 
been  taking  pills,  cod-liver  oil,  cough-mixtures, 
and  other  decoctions,  with  the  help  of  the  silver 
cup,  that  the  cup  got  to  taste  like  all  the  medicines 
that  were  mixed  in  it,  and  it  smelt  like  a  drug- 
store. Recently  another  silver  cup  was  chained 
to  the  fountain;  and  over  the  old  one  hung  a  sign 
which  read,  "  This  is  the  medicine-cup." 
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JTamiliac  S>ctente. 


SIMPLE  SCIENTIFIC  EXPERIMENTS. 
Place  the  hands  over  the  ears,  and  pass  a 
piece  of  string  around  the  head,  as  shown  in 
the  engraving.  Then  let  another  peraon  press 
the  string  between  his  fingers,  and  gradually 
draw  them  over  it.  The  vibrations  of  the 
string  will  be  transmitted  through  the  hands  to 


the  vibrations  that  actually  affect  the  ear,  even 
in  the  case  of  the  loudest  noises. 

Take  a  wooden  pen-holder  with  a  metal  top, 
and  paste  a  piece  of  paper  upon  it  so  that  it 
covers  a  part  of  both  the  wood  and  metal. 
Heat  the  paper  over  a  spirit-lamp ;  or  an  or- 
dinary lamp  or  gas-flame  will  answer,  if  it  be 
held  far  enough  awaj-  to  avoid  smoking  the 
paper.  By  heating  carefullj-,  that  part  of  the 
paper  attached  to  the  wood  will  become 
charred,  while  that  against  the  metal  will  re- 
main white.  The  metal,  being  a  good  con- 
ductor, carries  the  heat  away  from  the  paper  ; 
while  the  wood,  being  a  poor  conductor,  allows 
it  to  remain,  and  the  paper  becomes  charred. 

That  sound  is  due  to  vibrations,  and  that  a 
sounding  bod\-  is  a  vibrating  body,  can  be 
proved  b3-  a  very  simple  experiment.  Take  a 
goblet  of  thin  glass,  ancl  attach  to  the  handle 
a  boot-button   suspended  b^-  a  string  so  that 


die  opposite  this  space,  and,  preserving  the 
same  distance  as  before  between  your  mouth 
and  the  candle,  blow  strongly  against  the  flame. 
Not  only  will  the  latter  not  be  extinguished. 
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the  ears,  and  produce  a  load  noise  resembling 
thunder.  By  drawing  the  nails  over  the  string 
the  sharp  claps  of  thunder  are  imitated,  and  by 
varying  the  motion  the  different  sorts  of  rum- 
bling and  roaring  can  be  reproduced.  The 
intensity  of  the  sound  produced  by  this  simple 
means  is  astonishing,  and  shows  how  weak  are 


Fia.  2. 

the  button  will  rest  against  the  rim.  If  the 
goblet  is  then  struck  so  as  to  produce  a  musi- 
cal sound,  the  button  will  be  thrown  away  from 
its  surface,  showing  that  the  glass  is  actually 
vibrating. 

The  cuts  illustrating  the  above  experiments 
are  reprotluced  from  La  Nature. 

We  find  in  another  exchange  the  following 
interesting  experiment :  — 

Put  a  lighted  candle  behind  a  bottle,  pickle- 
jar,  stove-pipe,  or  any  other  object  having  a 
polished  surface,  then  station  yourself  at  about 
twelve  inches  from  the  object,  so  that  it  hides 
the  flame  of  the  candle  from  j"ou,  and  blow 
with  your  breath.  The  candle  will  be  very 
easily  extinguished,  in  consequence  of  the 
currents  of  air  that  you  have  created  around 
the  object  meeting  near  the  flame.  With  a 
board  or  a  sheet  of  cardboard  of  the  width  of 
the  bottle,  extinction  would  be  impossible. 

This  experiment  can  be  varied  by  taking 
two  bottles  instead  of  one,  and  placing  them 
alongside  of  each  other,  so  as  to  leave  a  space 
of  half  an  inch  between  them.     Place  the  can- 


I'll-..  3. 

but  it  will  incline  slightly  toward  you,  as  if 
through  the  effect  of  suction.  This  phenom- 
enon, which  is  analogous  to  the  preceding,  is 
due  to  the  fact,  that,  as  a  portion  of  the  air 
cannot  pass  between  the  bottles,  it  flows  around 
their  exterior,  and  returns  to  the  operator. 


[Original  in  Popular  Science  News.] 
BOTANY  AS  A  RECREATION. 

BY   FREDERICK   LEROY    SARGENT. 


For  cultivated  plants  and  our  commoner  and 
more  easily  studied  wild  ones,  we  should  recom- 
mend Gray's  Field,  Forest,  and  Garden  Bottiny. 
Gray's  Manual  includes  all  the  wild  flowering  plants 
of  North-eastern  United  States,  and  is  the  standard 
for  the  region  it  covers.  For  the  Southern  States 
we  have  Chapman's  Flora,  and  for  the  Rocky- 
Mountain  region  Coulter's  Manual;  while  for  the 
country  beyond  there  is  Rattan's  Popular  Flora  of 
California.  The  highest  authority  on  the  phseno- 
gams  of  North  America  is  Gray's  Synoptical  Flora; 
but  this  has  not  yet  been  completed,  and  what 
there  is  can  be  used  satisfactorily  only  after  con- 
siderable previous  study.' 

In  using  any  of  these  books,  the  first  thing  is,  to 
learn  the  method  of  arrangement,  and  the  princi- 
ples on  which  the  keys  are  constructed.  Sufficient 
information  on  this  point  may  be  found  in  the 
Lessons  before  referred  to,  and  we  have  only  to 
add  a  few  practical  suggestions.  In  the  first  place, 
we  would  advise  that  the  student  begin  with  plants 


1  As  a  preparation  for  this  higher  work,  the  student  wilt  De«d 
to  ose  Gray's  Structural  Botany. 
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of  which  he  knows  the  common  name.  Suppose  he 
has  a  tulip:  he  should  begin  by  examining  every 
part  of  the  plant,  and  describing  it  in  detail;  and 
when  he  has  satisfied  himself  that  lie  has  a  clear 
idea  of  the  form  of  every  organ,  he  turns  to  the 
Field,  Forest,  and  Garden  Botany,  and  traces  its 
botanical  name  by  means  of  the  Iseys.  If  difficulties 
are  encountered,  they  will  arise,  in  all  probability, 
either  from  not  understanding  certain  technical 
terms,  or  from  a  misunderstanding  of  the  structure 
of  some  organ  of  the  plant.  In  the  former  case 
the  glossary  should,  of  course,  be  consulted;  in  the 
latter  case  the  student  may  learn  just  what  his 
mistake  has  been  by  finding,  through  the  index, 
where  the  plant  is  described,  and  then  tracing  it 
through  the  key  backwards. 

It  is  a  very  good  practice  to  take  a  number  of 
plants  of  which  one  knows  the  common  names,  and 
compare  them  with  the  family,  genus,  and  species, 
in  the  description  of  the  book;  looking  up  the  defi- 
nitions of  technical  terms  as  far  as  may  be  neces- 
sary. By  this  method  of  rerifcation,  as  it  may  be 
called,  not  only  do  we  have  our  attention  called  to 
hidden  beauties  that  would  otherwise  escape  us, 
but  we  gain  a  familiarity  with  botanical  phra.ses 
and  the  peculiarities  of  an  author,  that  makes  the 
determination  of  unknown  plants  very  much  easier. 

If  the  student  has  access  to  such  costly  works  as 
Goodale's  Wild  Floivers  of  America  or  Emerson's 
Trees  and  Shrubs  of  Massachusetts,  both  of  them 
richly  illustrated,  he  will  find  that  they  are  admi- 
rably calculated  to  serve  for  study  by  the  verifica- 
tion method. 

It  cannot  be  too  strongly  urged,  that,  in  all  such 
work,  every  part  of  the  plant  should  be  carefully 
examined  before  recourse  is  had  to  the  book.  Much 
of  the  confusion  which  beginners  experience  comes 
from  the  practice  of  reversing  this  rule. 

A  more  serious  difficulty  springs  from  the  minute- 
ness of  many  of  the  parts  which  a  student  needs  to 
examine.  For  the  larger  sorts  of  flowers  (which 
a  beginner  would,  of  course,  naturally  start  with)  a 
good  hand-magnifier  and  a  sharp  penknife  will 
bring  to  view  about  all  that  one  needs  to  see ;  but 
for  the  study  of  small  flowers  one  should  have  a 
dissecting  microscope,  mounted  needles,  and  such 
skill  in  the  u.se  of  them  as  comes  only  with  practice. 
In  a  series  of  articles  published  in  Wide  Awake  for 
1886,  the  writer  has  given  explicit  directions  for 
making  a  dissecting  microscope  and  the  necessary 
dissecting  instruments  at  small  cost,  and  by  means 
of  practical  exercises  has  shown  how  facility  in 
dissection  may  be  acquired.  Given  proper  tools, 
the  manipulations  called  for  are,  in  general,  exceed- 
ingly simple. 

In  the  study  of  systematic  botany  it  should  be 
the  object  not  only  to  learn  names,  and  be  able 
to  describe  the  different  kinds  of  plants,  but  also  to 
appreciate  their  relationships  as  shown  in  their 
classification  into  families  and  higher  groups.  Let 
the  student  begin  by  learning  the  primary  divisions, 
and  then  the  distinguishing  chai-acteristics  of  the 
larger  families  in  each  division.  Over  three-quarters 
of  the  flowering  plants  that  we  commonly  meet 
are  included  in  about  twenty-five  large  families, 
and  for  most  of  these  families  the  characters  are 
very  simple  and  easily  remembered.  If  special 
attention  is  paid  to  the  family  characters  when 
plants  are  studied  by  verification,  it  will  be  found 
that  before  long  these  characters  will  be  impressed 
on  the  mind;  so  that,  when  anew  plant  is  presented, 
the  student  is  able  very  often  to  tell  its  family  at 
sight,  or  at  least  to  tell  near  what  family  it  belongs 
in  the  system.  It  is  no  small  pleasure  to  have  the 
satisfaction  of  thus  knowing  something  of  plants 
that  may  be  entirely  new  to  us;  and  besides  this, 
we  are  relieved  from  using  the  analytical  keys,  save 
in   exceptional   cases.     All   this   is   a  very  much 


simpler  matter  to  acquire  than  will  appear  at  first 
sight. 

The  question  is  often  asked,  "  How  can  a  person 
remember  such  a  host  of  names?"  All  that  is 
needed  is,  to  learn  them  one  at  a  time,  and  to  have 
some  method  of  now  and  then  refreshing  one's 
memory. 

First  as  to  learning  them.  It  so  happens  that 
most  of  the  words  we  have  to  deal  with  are  com- 
pounded of  Latin  or  Greek  roots,  and  many  of 
these  roots  are  used  over  and  over  again,  so  that  a 
student  who  learns  the  meanings  of  a  few  of  these 
roots,  has  a  key  to  the  meaning  of  a  good  many 
words.  Learning  the  etymologies  is  thus  one  help 
in  fixing  the  words  in  the  mind.  Those  who  have 
studied  Greek  and  Latin  may  have  a  certain  ad- 
vantage in  the  matter,  but  not  so  great  as  might 
seem;  for  the  roots  most  often  used  in  botanical 
nomenclature  are  not  the  ones  which  occur  most 
frequently  in  the  classics.  All  that  a  student  needs 
to  know  is  how  to  use  a  Greek  and  a  Latin  diction- 
ary; and  once  the  habit  is  formed  of  looking  up 
the  etymologies  of  new  words,  it  will  be  found  that 
the  insight  gained  will  much  more  than  repay  for 
the  trouble.  It  is  the  habit  of  botanical  writers  to 
give  the  etymologies  of  generic  names;  and  so,  by 
paying  attention  to  these,  much  dictionary  work 
may  be  saved. 

In  the  second  place,  we  would  recommend  the 
practice  of  keeping  a  sort  of  floral  diary,  in  which 
shall  be  recorded  the  name  and  date  of  first  appear- 
ance of  all  the  plants  that  are  met  with  throughout 
the  year,  in  walks  or  botanical  excursions.  Such 
lists  are  valuable  in  many  ways,  besides  that  of 
keeping  the  names  fresh  in  the  mind.  .\  moment's 
thought  will  show  how  accuracy  will  be  encouraged, 
and  a  stimulus  given  to  careful  search,  and  how 
pleasant  reminiscences  will  be  called  to  mind  in 
looking  over  the  lists  of  formei-  years. 

Although  the  suggestions  which  we  have  so  far 
offered  have  been  applied  especially  to  the  study 
of  flowering  plants,  many  of  them  are,  of  course, 
equally  applicable  to  work  on  the  lower  groups. 
A  few  additional  suggestions  regarding  the.se  other 
departments  of  the  subject  may  now  be  given  to 
complete  our  consideration  of  systematic  botany. 

There  are  two  principal  sources  of  difficulty 
which  render  the  cryptogams  or  flowerless  plants, 
as  a  rule,  harder  to  study  than  the  plants  we  have 
been  considering.  The.se  are,  (1)  the  extreme 
minuteness  of  the  parts  to  be  examined,  necessi- 
tating the  u.se  of  a  compound  microscope;  and  (2) 
the  more  or  less  confusing  and  highly  technical 
character  of  much  of  the  literature  that  one  is 
forced  to  use.  Still,  it  must  not  be  supposed  that 
all  the  flowerless  plants  are  equally  hard  to  study, 
any  more  than  we  should  say  the  same  of  flowering 
plants  On  the  contrary,  there  are  certain  groups 
of  cryptogams  which  may  be  studied  almost  if 
not  quite  as  easily  as  any  of  the  phjenogams. 

The  ferns  are  a  case  in  point,  for  to  any  one 
who  has  gained  a  moderate  degree  of  proficiency 
in  the  determination  of  our  wild  flowers  the  study 
of  ferns  should  present  a  field  as  easy  as  it  is  de- 
lightful. It  may  be  invidious  to  single  out  a  group 
for  special  admiration,  since  each  has  a  charm  of 
its  own;  but  it  is  diflicult  not  to  grow  enthusiastic 
over  ferns.  As  Thoreau  says,  it  seems  as  if  "  na- 
ture made  ferns  for  pure  leaves,  to  show  what  she 
could  do  in  that  line."  On  account  of  their  ex- 
treme beauty,  there  has  been  developed  a  very  full 
and  valuable  literature  concerning  them.  In  the 
books  beforj  referred  to,  the  ferns  of  the  region 
are  included,  and  in  Gray's  Manual  the  student 
will  find  their  study  greatly  facilitated  by  the  ad- 
mirable plates  illustrating  the  generic  characters. 
For  works  covering  the  whole  region  of  North 
America  we  have  Underwood's  Our  Native  Ferns 


and  their  Allies,  in  which  an  introductory  part  gives 
all  the  information  that  a  beginner  would  need 
regarding  the  best  ways  of  studying  the  group; 
and  Eaton's  Ferns  of  North  America,  a  most  mag- 
nificent work,  containing  colored  plates  of  all  our 
species.  In  Hooker's  Synopsis  Filicum  all  species 
throughout  the  world  are  described  so  far  as 
known,  and  the  characteristics  of  the  genera  and 
sub-genera  are  well  illustrated  by  several  plates. 

Whereas  in  the  ferns  and  their  allies  a  good 
dissecting  microscope  is  all  the  optical  apparatus 
that  a  student  needs  for  the  determination  of 
species,  in  the  mosses  and  liverworts  a  compound 
microscope,  magnifying  from  about  one  hundred  to 
three  hundred  diameters,  is  necessary  if  one  would 
determine  more  than  the  characters  of  certain  gen- 
era. There  have  been  a  number  of  books  written 
on  the  use  of  the  microscope;  and  if  one  must  work 
without  a  teacher,  some  of  these  will  need  to  be 
consulted.  Phin's  How  to  Use  the  Microscope  is  a 
small  book,  but  thoroughly  practical.  Hehren's 
Microscope  in  Botany  is  more  recent  and  more 
elaborate,  and  may  be  recommended  to  those  who 
wish  to  go  rather  deeply  into  the  subject. 

For  those  who  do  not  own  a  microscope,  but 
who  would  like  to  learn  to  recognize  the  commoner 
and  more  easily  distinguished  genera  and  orders, 
the  writer  has  prepared  a  short  Guide  to  Crypto- 
(jams  that  may  prove  of  service. 

Our  present  authority  on  the  mosses  of  North 
America  is  the  work  of  Lesquereux  and  James. 
In  this  the  principal  genera  are  illustrated  by  sev- 
eral excellent  plates,  and  the  technical  terms  are 
defined  in  a  glossary.  The  key  to  genera  is,  how- 
ever, very  unsatisfactory,  and  the  student  will  do 
well  to  use  a  key  recently  prepared  by  Professor 
Barnes. 

Underwood's  Hejiaticce  of  North  America  is  our 
most  recent  work  on  liverworts.  There  are  no 
illustrations  in  this  book,  but  in  the  old  edition 
of  Gray's  Manual  (1863)  the  student  will  find 
the  genera  fully  illustrated. 


[Special  correspondence  of  the  Popular  Science  Neics.] 

PARIS  LETTER. 

For  some  time  hypnotism  has  been  the  current 
topic  of  scientific  talk  in  many  Paris  circles.  The 
readers  of  the  Popular  Science  News  have  certainly 
heard  a  good  deal  about  hypnotism  ;  but  so  many 
misstatements  and  misrepresentations  have  been 
made,  that  many  points  require  a  supplementary 
information. 

When  a  proper  subject  is  hypnotized  by  either 
of  the  classical  methods,  he  is  made  to  pass  first 
into  a  condition  of  lethargy,  during  which  he  is  in- 
sensible to  all  exterior  facts.  This  period  is  specially 
noticeable  on  account  of  the  ease  with  which  mus- 
cular contraction  is  induced  in  any  part  of  the 
body  at  will,  by  means  of  a  very  slight  friction  of 
the  skin.  The  subject,  in  a  cataleptical  state,  is 
easily  brought  to  a  second  condition  by  very  simple 
means,  such  as  a  slight  touch  on  the  forehead. 
During  this  state  the  subject  opens  the  eyes,  and 
his  senses  may  perform  their  functions.  The  whole 
body,  or  any  part  of  it,  preserves  during  a  long 
time  (fifteen  to  twenty-five  minutes)  all  positions 
that  are  given  to  it,  however  abnormal  and  tiresome 
they  may  be.  The  subject  moves  about,  but  with- 
out much  spontaneity.  When  pictures  are  shown 
to  him,  his  face  assumes  gradually  an  expression 
which  corresponds  with  the  nature  of  the  picture 
which  is  shown,  — ^  a  sad  face  corresponding  with  a 
sad  subject,  and  a  merry  one  with  a  merry  repre- 
sentation. During  this  whole  period  the  eyes  are 
very  intently  kept  upon  the  objects  which  they  are 
brought  to  laear  upon;  and  when  a  forcible  attempt 
is  made  to  hide  them,  without  furnishing  at  the 
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same  time  some  other  matter  of  contemplation,  the 
subject  seeks,  even  violently,  to  see  it  again.  Such 
is  the  case  especially  when  the  subject  has  been 
made  to  gazn  upon  a  human  face,  and  when  the 
possessor  of  the  face  conceals  his  own  eyes  behind 
some  book  or  other  sort  of  screen.  No  speaking 
occurs  during  this  period. 

The  third  period  is  that  of  lucid  somnambulism. 
The  subject  is  awake,  hears  and  speaks,  goes  about, 
reasons,  etc  ,  but  is  not  at  all  aware  of  the  abnor- 
mal state  he  is  in.  The  most  important  feature  of 
this  period  is  an  extraordinary  credulity.  If  the 
patient  is  told,  in  a  room  numbering  as  many  gen- 
tlemen a-s  ladies,  that  not  a  single  gentleman  is 
present,  he  believes  it,  after  some  resistance,  and 
says  he  does  not  see  a  single  one.  He  may  be 
also  told  that  there  is  not  a  person  in  the  room, 
and  believe  it;  that  he  is  in  the  centre  of  a  splen- 
did garden,  in  a  theatre,  in  a  valley,  in  a  church, 
and  believe  it  after  a  time.  He  describes  all  he  sees 
in  imagination .  When  he  is  told  that,  for  instance, 
he  is  going  to  be  married  to  any  of  the  persons 
present  at  the  experiment,  a  quite  amusing  scene 
ensues;  and  the  result  is  the  same  when  he  has 
been  told  that  he  is  this  or  that,  —  a  soldier,  a 
merchant,  an  artist,  etc.  :  he  plays  the  part,  dis- 
playing the  features  which  to  him  are  the  most 
striking.  If  he  is  told  to  do  any  particular  thing, 
he  does  it  after  more  or  less  resistance;  the  most 
curious  thing  is,  that,  if  he  is  told  repeatedly  that 
he  has  done  or  witnessed  any  given  deed,  even 
of  the  most  cruel  sort,  and  the  most  prejudicial 
to  hira.self,  and  at  the  same  time  that  he  must 
remember  it  when  awake,  and  go  and  tell  about  it 
to  any  given  person  or  official,  he  obeys.  M.  Bern- 
heim,  in  Nancy,  has  caused  in  this  manner  a  hyp- 
notized subject  to  go  and  accuse  a  given  person 
,  of  some  atrocious  murder,  which  he  said  he  had 
witnessed,  giving  all  the  details  and  particulars  of 
the  case,  and  the  most  circumstantial  evidence;  he 
also  caused  another  subject  to  go  to  a  police  sta- 
tion and  deliver  himself  up  to  the  master,  con- 
fessing his  guilt  of  a  crime  he  pretended  having 
committed  in  such  and  such  circumstances.  A 
curious  feature  is,  that  if  the  subject  is  told,  when 
in  a  hypnotic  condition,  to  do  such  and  such  a 
thing  at  such  and  such  a  time  of  a  given  day,  he 
does  it  at  the  ordered  time,  impulsively,  without 
knowing  why,  after  feeling  an  uncontrollable  im- 
pulse to  do  it.  For  instance,  M.  C.  Richet  told  a 
subject  that  she  was  to  come  and  visit  him  a  few 
days  later  at  three  o'clock.  The  very  day,  at  the 
very  hour,  the  lady  came  in  a  hurry  to  M.  Richet, 
saying,  "  I  do  not  know  why  I  came,  but  I  wanted 
to  see  you;  I  felt  I  must  come."  She  had  left  his 
parlor  full  of  visitors,  and  had  come  directly. 

Since  it  is  possible  to  influence  hypnotized  per- 
sons to  such  a  degree,  it  is  easy  to  infer  that  this 
method  may  be  used  for  very  bad  as  well  as  for 
very  good  purposes.  A  person  familiar  with  hyp- 
notism may  cause  any  subject  to  go  and  kill  any 
one  he  chooses,  in  any  manner,  or  to  perpetrate 
any  other  criminal  deed.  On  the  other  hand,  a 
hypnotized  pei-son  may  be  told  to  act  in  such  and 
such  a  manner,  kindly  and  virtuously,  and  his 
moral  character  may  be  in  a  great  measure  bettered, 
as  M.  Voisin  of  Paris  has  shown. 

Another  very  curious  fact  concerning  hypnotism 
is  that  discovered  by  MM.  Burot  and  IJourru  of 
Rochefort,  —  that  different  drugs  or  poisons,  when 
held  in  stoppered  vials  behind  the  neck  of  the  pa- 
tient, do,  after  some  minutes,  exert  very  curious 
influences.  I  recently  went  to  one  of  M.  Luys's 
lectures  on  the  subject,  and  witnessed  very  strange 
things.  The  patient  being  seated  in  a  large  arm- 
chair, one  out  of  a  number  of  glass  vials  containing 
different  drugs  and  poisons  wa.s  inserted  between 
her  neck  and   dress.     After   some   time  different 


symptoms  came  on.  The  first  vial  used  contained 
alcohol.  After  a  few  minutes  she  was  dead  drunk, 
rolling  about,  with  fearful  vomiting  efforts.  The 
vial  was  taken  otf ,  and  after  .some  time  peace  was 
restored.  Then  a  valerian  vial  was  used.  This 
drug  exerts  a  singular  effect:  the  patient  begins 
scratching  the  earth,  and  believes  it  is  picking 
some  deceased  relative's  bones.  Water  provokes 
hydrophobic  symptoms,  etc. 

These  experiments  are  certainly  very  curious, 
but  I  must  say  that  they  are  performed  in  such  a 
careless  and  unscientific  manner,  that  I  can  have 
no  confidence  whatever  in  the  results.  Dr.  Luys, 
who  has  repeated  them  for  a  year  or  two  in  Paris, 
is  certainly  a  very  honest  and  scrupulous  man,  but 
as  a  scientist  he  does  not  sufficiently  perceive  the 
difficulties  of  experimenting,  and  allows  himself  to 
be  deceived  by  unscrupulous  patients.  It  is  my 
opinion,  and  I  find  that  it  is  also  a  very  general  one. 

The  other  great  topic  of  the  day  is  overwork, 
—  over-pressure,  mental  as  well  as  physical,  but 
especially  mental.  Physical  overwork  is  not  ex- 
actly scarce  in  France,  but,  in  fact,  it  is  not  really 
overwork:  it  is  rather  an  absence  of  equilibrium 
between  receipts  and  expenses,  the  French  work- 
man being  a  very  active  and  energetic  man  so  long 
a.s  politicians  have  not  disturbed  him  from  his 
every-day  work,  but  being  too  often  also  an  ill-fed 
man,  especially  in  towns  where  meat  is  too  dear,  and 
unhealthy  alcohols  too  cheap.  The  ab.sence  of 
equilibrium  between  the  fuel  given  to  the  human 
engine  and  the  work  it  is  made  to  give,  is  what 
makes  overwork;  but  in  the  case  of  the  Frenchman 
more  work  could  be  got,  or,  at  any  rate,  the  same 
amount  could  be  had  without  injury,  if  his 
nourishment  was  better.  The  real  overwork  in 
France  is  the  mental  one.  All  men  living  in 
towns,  and  having  to  work  for  their  living,  belong- 
ing to  liberal  professions,  are  more  or  less  over- 
worked. This  is  especially  true  of  young  men 
preparing  for  government  schools,  examinations, 
and  competitions.  The  amount  of  knowledge  re- 
quired is  a  very  great  one,  and  one  which  presses 
too  much  upon  the  memory.  This,  added  to  the 
fact  that  in  many  professions  examinations  and 
competitions  are  going  on  from  eighteen  to  thirty 
or  thirty-five,  is  a  great  inconvenience  to  personal 
and  original  work.  In  the  medical  school,  for 
instance,  after  graduation  for  the  diplomas  of 
Bachelor  in  letlres  and  in  sciences,  the  candidate 
is  subjected  to  a  series  of  examinations,  coming 
on  every  six,  twelve,  or  eighteen  months,  by  which 
the  Faculty  ascertain  whether  he  has  profited  by 
the  courses.  Very  well:  this  is  quite  logical  and 
necessary.  But  then,  if  the  student  wishes  to 
emerge  from  the  valgum  pecus,  he  has  to  compete 
for  the  external  and  internal  of  hospitals  (two  at 
least,  and  generally  three  or  four  competitions),  for 
official  positions  in  the  medical  school,  such  as  Aide 
d'Aitatomie,  Prosecteur,  Fellow  of  the  Faculty,  or 
Physician  to  the  Hospitals.  When  a  man,  wishing 
to  be  among  the  first  of  his  profession,  has  achieved 
all  this  at  thirty,  it  is  quite  an  exception.  Thirty- 
five  is  the  average  age,  and  forty  is  not  uncommon 
at  all.  But  the  great  inconvenience  of  the  process 
is,  that,  examinations  and  competitions  requiring 
only  memory,  most  of  these  successful  men  are  quite 
unprepared  for  Original  work  and  thought.  Why 
should  they  have  cultivated  this  part  of  their  mind  ? 
It  is  not  required  for  examinations,  so  they  do  not 
concern  themselves  with  it;  and  generally,  when  a 
man  has  never  tried  to  do  any  such  work,  it  is  not 
at  thirty-five  or  forty  that  he  begins  to  do  it.  The 
con.sequence  is,  that  the  Fellows  of  the  Faculty  and 
the  physicians  of  the  hospitals  are  generally  very 
learned  men,  but  are  quite  unable  to  hold  any  high 
post  in  professorship,  owing  to  their  lack   of  per- 


sonal investigation,  or,  when  they  hold  them,  they 
do  so  in  a  very  imperfect  manner.  The  medical 
schools  are  suffering  in  a  high  degree  from  this 
cause,  and  it  tells  cruelly  upon  the  scientific 
value  of  the  teaching  body.  An  attempt  is  being 
made  at  present  to  dispel  this  situation ;  and  in  the 
future  competitions  for  Fellowships,  the  memory 
part  will  be  less  developed,  and  original  work  will 
be  called  for.  This  is  very  well,  but  the  method 
ought  to  be  applied  to  the  whole  series  of  compe- 
titions ;  this  must  be  the  beginning  ;  and  we  much 
fear  that  it  is  not  so,  the  old  routine-process  being 
so  very  much  impressed  in  the  minds  of  the  whole 
Faculty.  This  difiiculty  in  getting  original  workers 
is  the  result  of  overwork  during  many  years,  which 
incapacitates  men  for  original  thought,  from  its 
long  standing,  and  the  epoch  of  life  at  which  it  is 
required. 

Overwork  is  not  less  frequent  in  preparing  for 
government  schools,  especially  for  the  locale  Pobj- 
teclinique,  where  so  much  is  required  —  from  the 
memory  stand-point  —  from  succe.ssful  candidates, 
and  whence  so  little  proceeds  as  concerns  original 
work. 

Overwork  is  the  common  ailment  of  all  young 
ladies  preparing  for  competition  for  official  positions 
in  the  way  of  teaching;  and  what  is  worse  is,  that 
there  are  not  positions  enough  to  give  them.  Tliou- 
sands  of  these  overworked,  ill-fed  girls  are  waiting 
foi-  appointments  which  they  will  never  get 

The  overwork  system  is  the  prevailing  one  in 
France;  and  its  effects  are  all  the  worse  because,  if 
mental  hygiene  is  decidedly  overlooked,  it  is  even 
more  the  case  with  physical  exercise  and  hygiene. 
Bodily  exercises  are  not  enough  attended  to  in  edu- 
cational establishments,  and  this  cause  adds  to  the 
dangerous  consequences  of  mental  straining. 

At  a  recent  meeting  of  the  Biological  Society  it 
was  shown  that  the  air  exhaled  by  tuberculous 
patients,  for  instance,  does  not  contain  any  mi- 
crobes, and  that  the  breath  probably  plays  no 
part  in  the  contagion  of  infectious  diseases.  At 
the  same  time,  but  by  other  persons,  it  has  been 
shown  tliat  the  air  expelled  from  the  healthy  human 
lung  contains  peculiar  matters  that  are  certainly 
poisonous  (the  carbonic  acid  being  included,  of 
course),  and  that  are  given  up  by  the  lung  itself. 

Tlie  great  physiologist  Haller  had  already  ex- 
pressed the  idea  that  such  matters  do  exist. 

Two  observers,  a  French  and  an  Austrian  one, 
have  recently  shown  the  curious  effect  exerted  upon 
the  acutenessof  any  given  sense  by  the  simultaneous 
exercise  of  any  other  one.  They  show,  for  instance, 
that  hearing  is  improved  by  light,  especially  red  or 
yellow,  and  that  this  action  is  a  reciprocal  one, 
and  is  exerted  on  every  sense  by  all  others.  The 
results  are  very  curious  and  interesting. 


Paris,  Dec.  22,  18S7. 


H. 


LOiiginal  in  Popular  Science  Jfetcs.] 
THE  LAW   OF  ERECTITUDE. 

BV    DR.    8.    F.    LANDREY. 

The  curiosity  of  travellers  and  the  wonder  of 
reading  world  have  often  been  excited  by  the  re- 
markable Leaning  Tower  of  Pisa.  In  our  common 
schools  where  physiology  is  taught,  the  young  peo- 
ple will  recollect  the  explanation  given  by  teachers 
of  round  shoulders,  and  the  cause  of  a  stooping  fig- 
ure, as  resulting  from,  1st,  a  pressure  on  the  anterior 
portions  of  the  inter-vertebral  cartilages ;  2d,  partial 
absorption  of  the  same  by  a  continuance  of  the 
pressure  till  the  position  becomes  habitual  or  con- 
firmed. For  the  present  the  above  two  suggestions 
will  be  sufficient,  if  the  reader  is  in  a  thinking 
mood,    to   furnish   food   for    a   week's   reflection. 
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Nature  undoubtedly  designed  the  normally  erect 
attitude  to  be  attained  by  every  perfect  human 
being;  i.e.,  from  a  physical  stand-point.  Bad 
positions  in  nursing  children,  and,  during  child- 
hood, the  permitting  of  crooked,  unhealthy,  and 
ungraceful  positions,  on  imperfect  benches  or 
forms,  and  at  different  kinds  of  labor,  settles  the 
question  for  them  in  after-life  of  an  ungraceful, 
consumptive  figure,  and  heads  bowed  down  in  sor- 
row. Let  them  early  be  taught  the  necessity  of 
proper  positions  at  all  kinds  of  work  and  under  all 
circumstances,  and  fewer  crooked,  ungainly  forms 
will  be  seen.  I  remember  very  well  two  men  in 
one  of  my  former  dwelling-places  who  were  sin- 
gularly marked  by  their  respective  avocations. 
Both  had  a  drooping  right  shoulder,  caused  by 
their  respective  pursuits.  One  was  a  tinner;  work- 
ing his  shears  on  a  low  bench  caused  his  shoulder 
to  droop:  while  the  other  was  a  saloon  keeper; 
bending  his  form,  with  the  right  arm  under  the 
counter,  rinsing  glasses,  and  reaching  for  bottles, 
marked  him  in  the  same  way.  Both,  when  walk- 
ing the  streets,  exhibited  a  similar  droop  of  the 
right  shoulder,  but  from  very  different  causes. 
Another  man  had  smoked  cigars  till  quite  a 
respectable  hole  was  left  in  the  right-hand  side  of 
his  lips,  from  the  pressure  of  the  cigars  while 
smoking.  That  sign  he  will  carry  to  his  grave, 
for  the  lips  have  been  permanently  moulded  to  the 
figure.  Injudicious  and  ambitious  parents  have 
caused  many  a  case  of  bow-legs  by  permitting  baby 
to  stand  up  and  bear  his  weight  on  his  pretty  little 
cartilaginous  bones  before  they  were  strong  enough 
to  bear  the  load  without  bending.  A  great  many 
partially  lop-sided  heads  are  produced  by  too  often 
or  too  long  nursing  on  a  single  arm,  or  by  letting 
baby  sleep  on  the  left  or  right  arm  almost  wholly, 
to  the  exclusion  of  the  other.  Very  young  chil- 
dren, too,  have  been  distorted  for  life  by  being  per- 
mitted or  forced  to  bear  burdens  beyond  their 
ability  to  carry,  or  compelled  to  bend  over  in  an 
unhealthy  position,  at  writing,  wood-sawing,  etc., 
till  irreparably  deformed. 

But  to  return  to  the  Tower  of  Pisa.  A  less 
settled  condition  of  the  soil  or  an  inadvertent 
building  of  the  foundation,  with  a  slightly  lower 
incline  on  the  defective  side,  was,  perhaps,  the 
cause  of  the  after-defective  position ;  nor  have  we 
forgotten  that  some  writers  contend  that  it  was 
purposely  inclined  to  its  present  angle  while  in 
process  of  erection,  but  common  sense  never  would 
permit  us  to  believe  this  part  of  its  history.  In  the 
plapt  kingdom  are  many  towers  of  Pisa,  and  we 
will  give  an  example  of  this  law  of  erectitude  aa 
applied  to  plants. 

Here  on  the  side-hill,  river-bank,  or  on  the 
plateau,  where  existed  a  merely  slight  depression, 
grows  a  tree  whose  radicle  and  plumule,  in  order 
to  preserve  the  line  of  erectitude,  o)-,  more  properly, 
to  grow  with  its  axis  in  the  direct  line  of  gravity, 
has  had  to  yield  to  the  influence  of  a  slightly  dis- 
■  turbing  cause  on  one  side  of  its  growth.  The 
primary  effort  at  putting  forth  was  unchecked ;  but 
as  it  reached  the  light  and  air,  and  had  started  at 
an  angle  from  the  resting-place  of  the  seed,  there 
must  needs  be  some  compensative  force  to  over- 
come this  lack  of  early  erectitude.  Now  look  again 
at  the  maturing  plant  or  tree.  From  this  lower 
side  it  bends  toward  the  opposite  or  rising  side  of 
earth  ;  and  to  accommodate  the  tree  or  plant  to  its 
first  position,  it  becomes  convex  on  the  lower  sideof 
its  trunk  for  some  distance  above  the  collet,  —  per- 
haps two  to  four  feet,  or  even  more.  In  some  cases 
several  compensating  truncal  curves  succeed  each 
other  in  opposite  directions,  till  the  bulk  of  the  top 
is  directly  placed  over  the  line  of  gravity  or  erec- 
titude. Probably  a  large  and  extended  limb  has 
been  thrown  above,  to  compensate  for  the  antago- 


nistic curve  in  the  base  of  the  trunk.  Now  apply 
what  has  been  gained  by  a  few  observations  of  this 
kind  to  a  large  scope  of  timber,  and  note  your 
surprise  in  not  finding  a  perfectly  straight  tree,  — 
without  any  variation  from  its  initial  point  of 
growth.  It  is  true  of  men  as  of  trees,  —  more 
are  crooked  than  straight.  To  find  a  perfectly  erect 
man  or  tree  is  oftener  an  exception  than  a  rule. 
In  the  case  of  .some  elms,  sycamores,  etc.,  it  is  often 
a  matter  of  astonishment  how  nature  will  throw 
out  on  one  side  an  immense  pilaster  or  buttress 
of  root  and  trunk,  to  compensate  for  a  defective 
leaning  or  want  of  growth  on  the  opposite  side. 
Often  an  instructive  lesson  can  be  gleaned  by  ob- 
serving that  nature  sometimes  so  arranges  the  bulk 
of  a  dissolving  or  soluble  axis  as  to  perfectly 
accommodate  the  basal  curvature  and  early  lack  of 
erectitude.  _ 

A  BIT  OF  COAL. 
In  the  course  of  a  lecture  given  at  Toynbee  Hall, 
a  charitable  institution  founded  for  the  benefit  of 
the  poor  inhabitants  of  the  "  East  End"  of  London, 
Professor  Boyd  Dawkins,  speaking  of    "a  bit  of 
coal,"  said  that,  besides  the  element  of  carbon,  coal 
had  another  important  constituent  in  the  form  of 
a  resinous  substance  visible  in  shining  patches  on 
any  cross-section.      To   this  element,  which   was 
composed  of  the  spores  of  plants  allied  in  nature 
to  the  club-mosses  of  the  present  day,  were  due 
all  the  blazing  properties  of  the  coal;  and  the  extra 
quantity  of  gas  existing  in  cannel  coal  was  due  to 
the  fact  that  it  possessed  a  greater  proportion  of 
the  resinous  component.      From  an   examination 
of  a  piece  of  coal  it  was  possible  to  picture  the 
vegetation   of    the  carboniferous  period;  and  the 
forests  from  which  the  coal-fields   were  accumu- 
lated must  be   imagined  as  consisting  largely  of 
trees  closely  akin  to  club-mosses,  but  immensely 
greater  in   growth,  of   other  kinds  of  coniferous 
trees,  and  of  enormous  ferns.     Every  seam  of  coal 
was  found  to  rest  upon  a  bed  of  some  other  sub- 
stance, generally  shale,  traversed  in  all  directions 
by   the   roots   of    plants.      This   substratum   was 
clearly,  therefore,  the  soil  on  which  the  coal-plants 
grew,  for  all  these  roots  could  be  identified  with 
the  stems  of  the  plants   found   in   the  overlying 
strata.     Upon  a  seam  of  coal  there,  generally  was 
found  to  rest  a  bed  of  shale   or  sandstone,  which 
was  nothing  more  than  a  petrified  mud-bank  or 
sand-bank,  and   in   either  case    must   have   been 
accumulated   by  the  action  of  water.      The  coal- 
seams  were,  therefore,  at  one  time  covered  with 
water,  the  inundation  being  accounted  for  by  the 
dropping  from   time   to   time   of    the  surface  of 
growth.     Of  the  time  requii-ed  for  the  accumula- 
tion of  any  one  coal-seam,  the  geologist  could  say 
absolutely  nothing.     It  was  a  noticeable  fact  that 
the  coal-fields  of  this  country  existed  as  a  series  of 
isolated   basins.     How  was  this  to  be  accounted 
for?     Taking  a  section  of  the  strata  from  Man- 
chester to  Derby,  it  was  found  that  at  the  Pennine 
range  the  stretch  of  coal-measure  rocks  was  inter- 
rupted by  the  intrusion  of  the  lower  strata,  but 
resumed  on  the  other  side  of  the  mountain  chain. 
As  for  every  seam  of  coal  occurring  on  one  side  of 
the   hills    there  was  found  an   equivalent  on  the 
other  side,  it  was  to  be  concluded  that  the  coal- 
seams  had  been  at  one  time  continuous.     Convul- 
sions had  taken  place  in  clearly  defined  lines,  and 
one  of  them  could  be  traced  through  the  south  of 
Ireland  and  Wales  towards  the  south-east  of  Eng- 
land.    From  this  fact  Professor  Dawkins  said  that 
he  had  no  doubt  that  basins  of  coal-producing  rocks 
were  to  be  found  in  the  last-mentioned  area;  and, 
in  fact,  an    experimental  search  for  one   of  them 
was  at  that  time  proceeding  at  Dover.  —  English 
Mechanic. 


SCIENTIFIC  BREVITIES. 
A  Steel  Bird's-Nest.  —  Near  the  town  of  So- 
leure,  in  Switzerland,  a  bird's-nest  was  recently 
found  which  was  constructed  entirely  of  the  imper- 
fect watch-springs  thrown  out  from  the  workshops. 
It  has  been  deposited  in  the  local  museum. 

The  Nearest  Star.  —  The  distances  of  the 
stars  are  ascertained  in  the  same  manner  as  those 
of  the  sun  and  planets;  that  is,  by  parallax.  In- 
stead, however,  of  taking  two  stations  at  different 
parts  of  the  earth's  surface,  and  laying  down  a 
base  line  between  them,  we  take  the  diameter  of 
the  earth's  orbit,  or  183,000,000  miles,  as  the  base; 
the  observations  being  taken  at  intervals  of  six 
months.  Even  with  this  immen,se  line,  however, 
the  parallax  is  so  small  that  it  can  only  be  detected 
by  the  most  careful  observations  and  accurate  in- 
struments. The  parallax  of  about  a  dozen  stars 
has  now  been  asceitained,  and  is  found  to  vary 
between  0.919  sec.  and  0.046  sec.  The  .star  o  Cen- 
tauri  is  the  nearest  to  the  earth,  and  its  distance  is 
estimated  at  20,496,000,000  miles;  while  the  aver- 
age distance  of  stars  of  the  first  magnitude  is  prob- 
ably three  or  four  times  as  great  as  this. 

A  North-Carolina  DrAMOND.  —  >Ir.  G.  F. 
Kunz  states  that  a  diamond  weighing  4^  carats  or 
873  milligrams  was  found  on  the  Alfred  Bright 
farm  in  Dysartville,  McDowell  County,  N.C.,  in 
the  summer  of  1886.  It  is  quite  perfect,  but  not 
pure  white,  having  a  faint  grayish-green  tint.  In 
form  it  is  a  distorted  hexoctahedron,  with  partial 
twinning.  Its  specific  gravity  is  3.549,  and  it 
measures  ten  millimeters  in  length  and  seven  mil- 
limeters in  width.  None  of  the  minerals  ordina- 
rily associated  with  the  diamond  were  found  at 
the  locality,  and  the  opinion  is  expressed  that  the 
diamond  must  therefore  have  been  transported  from 
distant  higher  ground  in  the  vicinity  during  a 
heavy  freshet. 

Varieties  of  Coke.  —  The  difference  of  result 
obtained  by  heating  organic  structures  from  ordi- 
nary to  high  temperature,  rapidly  or  slowly,  to 
expel  volatilizable  parts,  is  well  shown  in  the  dif- 
ference in  the  structure  of  cokes  produced  from 
ordinary  bituminous  coals  in  gas  retorts,  and  that 
from  the  same  coal  in  coke  ovens.  Gas  coke,  which 
is  made  by  rapidly  heating  the  coal,  is  in  the  form 
of  a  spongy,  porous  mass,  weak  in  structure,  in- 
sonorous,  easily  ignited,  and  having  the  appear- 
ance of  a  mass  from  which  bubbles  of  gaseous 
matters  have  escaped.  Oven  coke,  which  is  made 
by  heating  comparatively  large  bodies  of  coal  gradu- 
ally and  continuously  for  a  long  period,  is  of  a 
close-grained  structure,  capable  of  sustaining  great 
pressure  or  weight,  and  so  compact  and  dense  that 
it  is  sonorous.  This  coke  is  far  more  difficult  to 
ignite  than  the  gas  coke. 

On  the  Behavior  of  Phosphorus,  Arsenic, 
AND  Antimony  at  a  White  Heat.  —  Mensching 
and  Victor  Meyer  have  obtained  evidence  that 
phosphorus  and  arsenic  suffer  a  marked  loss  of  vapoi' 
density  at  a  red  heat,  and  that  at  a  white  heat  they 
approximate  the  values  Pj  and  ASj,  although  the 
densities  corresponding  to  these  molecules  have  not 
yet  been  observed.  With  regard  to  antimony,  the 
authors  have  succeeded  in  determining  its  hitherto 
unknown  vapor  density,  using  a  porcelain  vessel. 
This  element  behaves  in  an  entirely  different  way 
from  phosphorus  and  arsenic,  no  molecular  weight 
corresponding  to  the  formula  Sb^  existing.  On 
passing  into  the  state  of  vapor,  which  it  does  with 
difficulty,  it  assumes  at  once  a  molecular  condition 
represented  by  a  formula  smaller  than  Sb^,  and  also 
than  Sbg;  so  that  its  actual  molecular  .size  is  either 
Sb.2  or  Sbj,  but  which  of  these  has  not  yet  been 
determined,  owing  to  the  difficulties  of  obtaining  a 
normal  antimony  vapor  having  an  invariable  ex- 
pansion-coefficient at  this  high  temperature. 
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In  the  June  number  of  this  journal  a  water- 
pump  for  producing  a  vacuum  for  filtering- 
purposes  was  described  and  illustrated.  It 
was  to  be  made  of  brass  or  other  metal,  and 
could  onlj-  be  constructed  b3'  a  practical  brass- 
worker.  Mr.  Robert  Law,  in  the  Chemical 
^News,  describes  a  simple  form  of  this  appara- 
tus, which  can  be  made 
by  any  chemist  from 
pieces  of  ordinary  glass 
tubing.  It  is  con- 
structed as  follows : 
Select  a  piece  of  stout  ^ 
glass  tubing  3  inches 
long  and  |  inch  bore ; 
fit  this  with  corks,  — 
one  with  two  holes,  the  " 
other  with  one  hole. 
Now  take  three  pieces 
of  ordinary  glass  tubing 
•j>,  inch  bore,  and  draw 
two  of  them  out,  as 
shown  in  Fig.  1.  Cut 
the  one  at  a  and  tiie 
other  at  b;  bend  the 
third  piece  at  an  angle 
of  90°.  Insert  xa  and  the  bent  piece  through 
one  cork,  and  xb  through  the  other,  so  that  xa 
will  project  inside  of  xb.  Attach  xa  to  a 
water- supph'.  On  allowing  water  to  run 
through  the  apparatus,  a  vacuum  will  be 
caused  in  the  tube  N;  and,  if  connected  as 
shown  in  sketch,  the  process  of  (illration 
will  be  greatly  facilitated.  This  apparatus  has 
given  a  vacuum  as  high  as  28.5  inches  of 
mercury. 

Mr.  II.  N.  Warren,  in  the  same  journal, 
describes  a  simple  apparatus  for  preparing  large 
quantities  of  sulphurous-acid  gas.  It  consists 
of  a  glass  vessel,  A,  provided  with  three  lubu- 
lars,  otherwise  resembling  a  large  Wolff  bottle  ; 
the  large  tube  Ti  being 
provided  with  a  slop- 
I  per  for  the  purpose  of 
introducing  pieces  of 
sulphur  from  time  to 
time  into  the  small 
dish,  C,  intended  for 
its  reception,  and  fed 
with  air  by  means  of 
the  delivery  tube,  D, 
thus  allowing  the 
stream  of  gas  caused 
by  the  consumption  of  the  sulphur  to  escape 
by  means  of  the  exit  tube,  E,  to  the  vessel 
desired  to  receive  it. 

In  using  the  apparatus,  the  sulphur  is  first 
kindled  by  introducing  a  red-hot  wire  through 
the  tube  B.  an<l  replacing  the  stopper  tliat  has 
been  momentarily  removed  for  the  introduction 
of  the  same.  A  slight  blast  is  now  maintained 
from  the  bellows  that  are  in  connection  with 
the  pipe  Z>,  until  the  whole  of  the  sulphur  is 
thoroughly  kindled,  when  a  somewiiat  more 
powerful    blast   may   be   applied.      By   subsli- 
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tu'ting  phosphorus  or  carbon  for  the  sulphur, 
phosphoric  anhydride  or  carbonic  dio.xide  can 
also  be  made  in  any  desired  quantity. 

The  Journal  of  Analytical   Chemistry  also 
describes   a   form   of  the   well-known    Liebig 
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condenser,  which  has  the  advantage  of  sim- 
plicity and  considerable  flexibilitj-.  As  will 
be  seen  from  the  illustration,  it  consists  of  two 
plain  glass  tubes,  connected  together  by  a 
piece  of  stout  rubber  tubing,  b.  Through  a 
hole  in  this  a  small  piece  of  glass  tubing,  witli 
a  shoulder  fused  at  the  inner  end,  is  pushed, 
which  serves  for  the  passage  of  water. 


A  NEW  FORM  OF  VENTILATOR. 
This  novel  form  of  ventilator  is  the  inven- 
tion of  M.  Becker,  and  is  described  in  La 
Nature.  It  is  constructed  on  the  same  prin- 
ciple as  the  steam-injector,  so  universall}"  used 
for  feeding  water  into  steam-boilers.     It  con- 


sists of  a  revolving  cap  provided  with  a  vane 
which  turns  it  away  from  the  wind.  Inside 
the  cap  is  a  tube  with  an  exterior  opening, 
through  which  the  wind  blows  in  the  direction 
of  the  arrows.  This  current  induces  another 
current  in  an  upward  direction  through  the 
chimney,  just  as  the  jet  of  steam  passing 
through  an  injector  carries  along  with  it  a 
stream  of  water.  A  more  familiar  illustration 
of  the  same  principle  is  seen  in  the  common 
perfume  atomizer,  in  which  a  current  of  air, 
passing  across  the  top  of  a  tube  dipping  into 
the  perfume,  draws  the  liquid  up  through  the 
tube,  and  blows  it  into  a  fine  spraj'. 

As  this  form  of  ventilator  is  not  dependent 
upon  a  current  of  heated  air  from  the  fire,  it 
is  also  applicable  to  the  ventilation  of  closed 
chambers,  vaults,  and  similar  places  where 
offensive  or  dangerous  gases  are  present. 
The  principal  disadvantage  is,  that  it  does  not 


operate  in  calm  weather ;  but  there  are  onl3-  a 
very  few  days  when  there  is  not  sufficient 
wind  to  cause  more  or  less  air  to  pass  through  it. 


[Original  in  Popular  Science  yews.] 

STARCH-SUGAR  AND  GLUCOSE. 

BY    GEORGE    W.    KOI.FE,    A.M. 

As  long  ago  as  1811,  Kirclioff,  a  Russian  chemist, 
noticed  that  starch,  when  boiled  with  dilute  acids, 
was  transformed  into  a  sweet  substance  re.serabling 
ordinary  sugar.  Indeed,  Kirchoff  supposed  it  to 
be  identical  with  the  sugar  of  the  sugar-cane. 

The  French  took  great  interest  in  this  discovery 
of  Kirchoff;  for  France  at  that  time  had  entered 
into  the  long  and  bloody  wars  of  the  first  Napoleon, 
and  was  cut  off  fiom  her  sugar-supplies  by  the 
blockade.  Starch,  however,  being  plenty  in  their 
country,  the  French  at  once  with  the  greatest  en- 
thusiasm began  the  manufacture  of  this  new  sugar, 
which  seemed  to  present  no  difficulties.  Rut  they 
soon  found  that  their  product  was  radically  differ- 
ent from  cane-sugar.  By  no  method  could  the 
soft,  waxy  substance  be  converted  into  the  hard, 
shining  crystals  so  characteristic  of  the  sugar 
brought  from  America  and  India;  besides,  the 
starch-  sugar  had  much  less  sweetening  power,  and 
consequently  made  but  a  poor  substitute. 

The  French  spent  much  time  and  ingenuity  in 
vain  attempts  to  make  cane-sugar  out  of  the  new 
sweet,  but  finally  gave  it  up,  for  after  the  war,  cane- 
sugar  again  became  plentiful,  and  so  there  was  no 
stimulus  for  further  effort  in  this  direction. 

Although  for  over  fifty  years  starch-sugar  ha.s 
been  put  to  but  little  practical  use,  except  in  a 
small  way  in  the  manufacture  of  beer,  and  as  an 
adulterant  of  the  poorer  grades  of  cane-sugar,  yet 
to  the  scientific  world  it  has  proved  of  the  greatest 
interest.  It  has  been  found  to  occur  widely  in  the 
vegetable  kingdom,  being  the  natural  sweet  of 
most  fruits:  hence  its  popular  name,  "  gr.ipe- 
sugar." 

Investigations  into  the  chemical  nature  of  this 
substance  led  to  the  discovery  of  many  other  sugars, 
till  at  present  at  least  fifteen  distinct  sugars  aie 
known.  All  of  these  can  be  ranked  into-  two  dis- 
tinct classes,  —  the  glucoses  of  general  chemical 
formula  CjlIijO,,;  and  the  saccharoses,  C,.IIjjOu. 

Starch-sugar  is  a  (jlucose,  while  cane-sugar  be- 
longs to  the  latter  class. 

Boiling  with  dilute  acids  converts  a  saccharose 
into  a  glucose;  but  unfortunately,  as  our  Frencli 
friends  found,  no  art  of  the  chemist  has  as  yet 
been  able  to  convert  a  glucose  back  to  a  saccharose. 
All  housekeepers  who  have  had  occasion  to  put  up 
fruit  preserves  have  doubtless  noticed  the  mysterious 
loss  of  sweetening  power  in  cane-sugar  caused  by 
this  incersion,  as  it  is  called;  the  cane-sugar  being 
transformed  into  two  glucoses  of  inferior  sweet- 
ening power,  —  starcli-sugar,  or  dextrose  as  it  some- 
times called,  and  lieouto.ie. 


C'.jIIhO.i  +   H,0 
Cane-sugar  -^  watei-. 


C',,II,20„  +   CeH.jOo. 
Dextrose  -t-  laevuluse. 


The  acid  does  not  enter  into  combination  with 
the  sugar  in  this  reaction. 

Starch-sugar  plays  an  important  part  in  the 
digestive  and  circulatory  functions.  Every  particle 
of  starch  eaten  must  be  converted  into  this  glucose 
by  the  digestive  fluids  before  it  can  be  utilized  by 
the  blood.  This  sugar  is  also  produced  in  the  liver 
in  considerable  quantities. 

While  the  pure  starch-sugar  has  but  a  limited 
practical  application,  a  sirup  containing  starch- 
sugar  has  of  late  years  become  of  great  commer- 
cial value.  This  article,  known  in  trade  as  <//ucose, 
depends  on  the  following  chemical  principles  for 
its  manufacture:  — 
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AVhen  starch  is  boiled  with  dihite  acids,  it  is  not 
converted  directly  into  starcli-sugar,  but  a  gummy 
substance  called  dextrine,  and  a  saccharose  sugar 
known  as  mallosc,  are  first  formed.  These  com- 
pounds, on  further  boiling,  are  transformed  into 
starch-sugar.  If  the  "conversion"  of  the  starch 
is  stopped  before  all  the  maltose  and  dextrine  have 
disappeared,  we  have  a  sweet,  gummy  sirup,  con- 
taining all  three,  —  dextrine,  maltose,  and  starch- 
sugar.  This  sirup  is. the  "glucose  "of  commerce, 
and  is  manufactured  as  follows:  The  starch,  ob- 
tained usually  from  Indian  corn  by  the  ordinary 
methods,  is  mixed  with  a  small  percentage  of  acid, 
and  boiled  by  steam-heat,  either  in  open  tubs  or 
under  pressure,  till  a  sirup  is  formed  containing  the 
right  proportion  of  starch-sugar.  To  stop  the  boil- 
ing at  the  right  point  is  a  matter  of  the  greatest 
delicacy:  tiie  object  being,  to  have  the  sirup  sweet, 
and  yet  not  liable  to  solidify  from  excess  of  starch- 
sugar.  The  acid  sirup  is  then  neutralized  with 
some  suitable  I)ase,  filtered  to  remove  impurities, 
mechanically  suspended,  decolorized  by  passing 
over  bone-black,  and  concentrated  to  a  thick, 
viscid  liquid. 

Simple  as  these  processes  seem,  the  successful 
manufacturing  of  glucose  is  a  matter  requiring  the 
greatest  nicety  of  detail.  Tlie  product  is  practically 
colorless,  perfectly  transparent,  neutral,  and  con- 
tains only  about  two-tenths  of  one  per  cent  of 
foreign  salts.  The  finest  grades  of  glucose  are 
u.sed  by  confectioners;  ordinary  candies  containing 
thirty  to  ninety  per  cent,  and  the  cheaper  kind  of 
gum-drops  being  practically  pure  glucose. 

Glucose,  being  a  colorless  neutral  sweet  in  a  state 
of  almost  absolute  purity,  is  excellently  adapted 
for  use  in  tiie  manufacture  of  soda-water,  sirups, 
jellies,  and  similar  products.  It  is  extensively  mixed 
with  cane-sugar  sirups,  but  can  hardly  be  consid- 
ered an  adulterant  in  the  ordinary  acceptance  of 
the  term,  as  its  cost  per  gallon  is  much  more  than 
that  of  cane-sugar  sirup. 

In  spite  of  the  fact  that  the  components  of  com- 
mercial glucose  —  dextrine,  maltose,  and  starch- 
sugar —  enter  into  so  many  natural  food-products, 
starch-sugar  also  playing  such  an  important  part 
in  the  digestive  functions,  this  product  has  been 
condemn!  d  by  many  as  unwholesome  and  even 
poisonous. 

This  idea  has  arisen  from  the  fact  that  in  the  man- 
ufacture of  glucose  strong  mineral  acids  are  used. 

It  is  generally  known  that  such  acids  in  a 
concentrated  state,  when  taken  into  the  system, 
quickly  produce  death.  The  popular  mind,  pos- 
sessed of  the  one  fact  that  mineral  acids  are  used 
in  this  process,  but  ignorant  of  the  details,  imme- 
diately jumped  at  the  conclusion  that  glucose  was 
necessarily  poisonous,  and  should  be  condemned 
as  an  article  of  food. 

Now,  the  facts  of  the  case  are  these:  — 

I.  The  acid  used  does  not  combine  ciiemically 
with  either  starch  or  glucose,  but  in  some  unex- 
l)lained  way,  by  its  presence  acting  in  concert  with 
the  water  and  heat,  produces  the  change  in  the 
starch,  so  tiiat  at  the  end  of  the  process  there  is 
just  as  much  free  acid  as  in  the  beginning. 

II.  'l"he  amount  of  acid  is  exceedingly  small, — 
a  few  ]ioundjs  dissolved  in  maTiy  liundreds  of  gal- 
lons of  water  sufficing  the  purpose 

III.  'IMiis  acid  is  exactly  neutralized  with  some 
basic  substance,  —  soda,  lime,  or  potash,  —  forming 
such  harmless  salts  as  calcic  sulphate  (gypsum), 
sodic  sulphate  (Glauber's-salts),  or  sodic  chloride 
(connnon  salt). 

IV.  These  salts  are  never  present  in  more  than 
two  or  three  tenths  of  one  per  cent,  —  often  in  no 
greater  quantity  than  in  some  hard  waters,  —  and 
iheir  presence  can  only  be  proved  by  delicate  chem- 
ical tests. 


Few  food-products,  therefore,  can  boast  of  the 
remarkable  purity  of  commercial  glucose. 

Tliere  are  eight  glucose  establishments  in  the 
United  States,  having  a  capacity  to  consume  about 
twelve  millions  of  bushels  of  corn  annually,  and 
making  over  three  hundred  and  sixty  million 
pounds  of  glucose. 

This  immense  industry  has  sprung  into  exist- 
ence within  the  last  dozen  years. 


A    HAKMLESS    RED    COLOR    FOR    CONFEC- 
TIONERS AND  OTHERS. 

Gawat.ovski  recommends,  as  a  harmless  red 
color  for  confectionery  and  all  sorts  of  eatables,  the 
extract  of  the  led  flower  of  the  poppy  (Papaier 
7-Jiosns).  This  plant,  which  grows  everywhere 
throughout  Europe,  produces  in  June  or  July  the 
well-known  flower  in  abundance,  the  leaves  of  which, 
when  dried,  yield,  besides  about  twelve  per  cent 
fat,  twenty  per  cent  gum  and  twentj'-eight  per 
cent  vegetable  fibre  ;  also  about  forty  per  cent 
of  red  dye,  which  is  the  basis  of  si/ruptis  rhceado.i 
(German  pharmacopeia).  This  substance  may  be 
used  as  it  is,  or  the  pure  color  may  be  extracted 
from  the  fresh-gathered  leaves,  by  putting  them  hi 
a  clean  bottle,  pouring  sulphuric  ether  on  them,  and 
allowing  the  bottle  to  remain  well  corked  and  im- 
disturbed  for  about  two  hours  in  a  cool  place.  The 
ether,  which  may  serve  twice  or  three  times  for 
the  same  operation  with  fresh  leaves,  is  then  poured 
oif ,  and  undiluted  alcohol  poured  over  the  leaves. 
After  three  or  four  hours  the  entire  coloring  mat- 
ter of  the  poppy-flower  has  been  extracted,  and  is 
contained  in  the  alcohol,  and  may  be  used  either  as 
it  is,  in  the  alcoholic  solution,  or  after  having  been 
evaporated  and  re-dissolved  in  water  containing 
sugar  (.sirup). 

This  red  dye  has  the  following  qualities  in  rela- 
tion to  solutions  and  tests,  according  to  the  experi- 
ments of  Gawalovski:  — 

1.  It  is  unsoluble  in  ether  (ethylether),  benzaate 
of  chloroform,  and  amyl  alcohol. 

2.  It  is  soluble  in  water,  spirits  of  wine,  and 
methylated  spirits,  turning  to  a  light-red  color. 

3  Metallic  acids  and  organic  acids  turn  the  solu- 
tions named  in  1  and  2  a  bright  red,  except 
nitric  acid,  which,  when  cold  and  diluted,  turns  the 
color  gradually,  but  when  hot,  and  in  any  degree 
of  concentration,  changes  the  color  into  yellow,  and 
destroys  it  altogether. 

4.  A  solution  of  alum  dyes  it  bright  red;  a  solu- 
tion of  soda  precipitates  a  violet  powder. 

5.  Caustic  soda  and  potash  turn  the  color  a 
brown  red,  which  can  be  neutralized  by  diluted 
mineral  acids  and  organic  acids. 

(Jawalovski  concludes  his  report  to  the  German 
"  spirit  industry  "  with  the  remark  that  this  is  a 
very  innocuous  color,  easy  distinguishable  from  tar 
colois,  and  highly  useful  and  satisfactory  to  those 
who  have  to  color  articles  of  food.  —  Practical 
Confectioner. 


MAGIC  PHOTOGRAPHS. 

The  following  is  taken  from  the  Druggists'  Cir- 
cular :  "  This  name  is  given  to  a  new  sort  of  pho- 
tographic prints  now  sold  in  Paris.  When  sold  the 
paper  is  perfectly  white,  and  the  image  appears  on 
dipping  the  pasteboard  in  water.  The  photographs 
in  question  are  obtained  as  follows:  — 

"  With  any  desired  negative  a  proof  is  printed 
on  ordinary  chloride-of-silver  paper,  such  as  can 
be  procured  from  all  dealeis  in  photographic  ma- 
terials The  positive  is  next  fixed  with  a  bath 
containing  ten  per  cent  of  hyposulphite  of  sodium. 
The  ])iint  must  not  be  toned  with  gold,  but  most 
carefully  washed  with  water,  so  as  to  leave  in  the 
pajier  HO  trfice  gf  hyposulphite.    This  is  absolutely 


necessary  for  the  production  of  an  invisible  image. 
"  The  print  is  now  placed   in  a  bath  composed 
as  follows :  — 
Take  of 

Bichloride  of  mercury 5  gra. 

Water 100   " 

"  The  image  there  gradually  fades  away,  and 
finally  disappears  altogether.  The  paper,  having 
been  thoroughly  washed  a  second  time,  is  dried, 
and  the  photograph  is  ready  to  be  mounted.  In 
mounting  the  photograph,  a  small  piece  of  blotting- 
paper  impregnated  with  hyposulphite  or  sulphite 
of  sodium  is  posted  between  the  albumen  paper/ 
and  the  pasteboard,  or  behind  the  pasteboard,  so 
that,  on  being  dipped  in  water,  the  sulphite  dissolves, 
and  develops  the  image. 

"  The  following  is  the  explanation  of  the  chemi- 
cal changes  which  take  place:  The  first  imago, 
obtained  from  the  usual  printing  with  a  negative, 
owes  its  color  to  reduced  silver.  On  contact  with 
the  corrosive-sublimate  solution,  chloride  of  silver 
and  calomel  are  formed,  both  of  which  are  color- 
less, but  turn  black  in  presence  of  sulphites  or 
hyposulphites.  The  final  image  owes,  therefore, 
its  color  to  sulphide  of  mercury,  with  pi-obably 
sulphide  of  silver." 

The  bichloride  of   mercury  must  be  used  with 

care,  as  it  is  highly  poisonous  when  swallowed. 

— • — 

INDUSTRIAL  MEMORANDA. 

The  "  Times  "  of  Lsoia  contains  a  description 
of  a  remarkable  engineering  undertaking  atGokak, 
where  three  turbines,  each  two  hundred  and  fifty 
hoise  power,  transmit  power  by  rope  gearing  to  a 
cotton-mill  at  a  distance  of  seven  hundred  and 
thirty-nine  feet,  the  first  three  hundred  feet  being 
up  the  face  of  a  perpendicular  cliff.  The  work  ap- 
pears to  have  been  carried  out  in  an  especially 
skilful  manner. 

A  Cabling  Feat.  —  A  remarkable  feat  of 
cabling  matter  has  been  accomplished  by  the  New 
York  Times,  which  published,  on  Nov.  18,  the 
whole  of  Mr.  Swinburne's  new  tragedy,  Loc- 
ri»e,  forwarded  by  its  London  correspondent. 
The  tragedy  filled  two  nonpareil  pages  —  fourteen 
columns  —  of  the  paper,  and  formed  a  '-cable- 
gram" of  18,000  words.  We  learn  that  part  of 
this — 10,000  words  —  came  over  the  Commercial 
Cable  Company's  lines,  and  the  remaining  part 
was  transmitted  by  the  \Vestern  Union  The  por- 
tions handled  by  the  Commercial  cable  covered 
1 ,050  feet  of  paper  tape.  The  cablegram  was  taken 
at  the  rate  of  nearly  17  words  per  minute,  and  kept 
the  two  cables  of  the  company  busy  for  five  hours. 
It  is  believed  that  this  is  the  first  time  that  such  an 
important  literary  work  has  been  sent  over  by  cable. 
It  is  interesting  to  note  that  the  tragedy  of  Loc- 
rine,  if  printed  in  ordinary  book  form,  would  fill 
72  pages  of  2.50  words  to  the  page. 

Celi.ui.oid.  —  Among  the  various  uses  of  cellu- 
loid, it  would  appear  to  be  a  suitable  sheathing  for 
ships,  in  place  of  copper.  A  French  company  now 
undertakes  to  supply  the  substance  for  this  at  nine 
francs  per  surface  meter,  and  per  millimeter  of 
thickness.  In  experiments  by  M.  Butaine,  plates 
of  celluloid  applied  to  various  vessels  in  January 
last  were  removed  five  or  six  months  after,  and 
found  quite  intact  and  free  from  marine  vegetation, 
which  was  abundant  on  parts  uncovered.  The 
color  of  the  substance  is  indestructible;  the  thick- 
ness may  be  reduced  to  0.0003  metre;  and  the 
qualities  of  elasticity,  solidity,  impermeability,  re- 
sistance to  chemical  action,  etc  ,  are  all  in  favor 
of  this  use  of  celluloid. 

A  SiiiEuiAN  Pacific  Railroad. — The  great 
scheme  for  a  thiongh  Siberian  Railway  fiom  St. 
I'etersburg  to  Vladivostock,  the  naval  port  on  the 
Pacific,  is  making  progress,      Coniniunicatiou  is 
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already  established  with  Ekaterinburg,  and  a  Hue 
to  Tiumen  is  in  progress.  That  covers  only  about 
one-third  of  the  distance,  so  that  an  enormous  ter- 
ritory has  still  to  be  crossed.  The  projected  trunk 
line  will  proceed  from  Tiumen  to  Tomsk,  and 
thence  to  Irkutsk,  the  capital  of  Eastern  Siberia, 
and  next  to  Strelinsk  on  the  Amoor.  The  route 
will  then  be  for  a  distance  by  water,  and  finally 
Vladivostock  will  be  reached  by  another  length  of 
line.  The  work  of  construction  will  be  carried  on 
from  both  ends,  and  contracts  have  been  entered 
into  to  convey  material  to  the  Pacific  port  as  soon 
as  a  survey  which  is  at  present  in  progress  is  com- 
pleted. The  line  will  be  of  immense  advantage  in 
developing  the  resources  of  Siberia,  and  it  will 
enable  travellers  to  cross  from  the  Pacific  to  Peters- 
burg in  something  like  fifteen  days. 

Soldering  VVikes. — M.  Prisiajirikov,  chief  of 
the  posts  and  telegraphs  in  the  government  of 
Samara,  Russia,  contributes  to  a  Russian  periodical 
with  an  unpronounceable  name  (consisting  of  fifty- 
eight  letters)  a  practical  note  on  soldering  telegraph 
wires.  In  order  to  lessen  the  time  requin|»d  for  the 
work,  and  also  to  avoid  the  weakening  of  the  wire 
fi'om  scraping  the  surface,  the  author  has  intro- 
duced a  method  which  consists  of  the  use  of  a 
heating  tool  capable  of  holding  a  considerable 
quantity  of  melted  solder,  and  upon  the  top  of  this 
is  thrown  sufficient  powdered  sal-ammoniac  to  leave 
a  layer  of  liquid  salt  of  some  little  depth.  This 
liquid  is  nearly  black  in  color.  The  iron  wire 
already  covered  with  binding  wire  is  then  pressed 
underneath  the  surface  of  the  melted  solder  passing 
through  the  liquid  salt.  This  effects  a  perfect  sol- 
der, no  matter  how  dirty  the  wire  may  be. 


LABORATORY  NOTES. 

Useful  Cement.  — A  useful  cement  for  exi>eri- 
mental  purposes,  it  is  said,  is  to  be  made  from 
equal  parts  of  gutta-percha  and  white-pine  pitch 
melted  together.  The  comjwund  should  be  with- 
out lumps.  It  improves  by  re-melting,  and  softens 
at  about  the  temperature  of  boiling  water. 

Labels  and  Acid. — To  preserve  chemical  la- 
bels from  acids,  etc.,  it  is  recommended  that  after 
they  have  been  attached  with  ordinary  glue,  to 
which  a  little  bichromate  of  potash  has  been  added, 
and  allowed  to  dry  thoroughly,  they  should  be 
coated  with  hot  melted  paraffine,  the  superfluity 
being  rubbed  off  with  a  warm  flannel. 

To  PREVENT  "  Bumping"  of  Fluids  during 
Distillation.  —  A.  Reissmann  uses  a  spiral  coil  of 
platinum  wire,  in  which  are  enclosed  some  slender 
fragments  of  pumice-stone.  The  specific  weight  of 
the  combination  must  be  such  as  to  cause  it  to  sink 
in  the  fluid.  The  most  unmanageable  fluids,  it  is 
said,  are  made  to  boil  quietly  in  this  manner.  Two 
or  more  of  the  spirals  may  be  required  where  the 
apparatus  is  a  large  one.  lie  recommends  also  for 
the  same  pur{X)se  asbestos  of  long  fibre,  which  he 
has  found  to  answer  the  purpose  perfectly.  A 
ball  of  the  fibres  of  the  size  of  a  hazel-nut  placed 
in  the  retort  or  flask  makes  it  possible  to  carry  on 
the  distillation  rapidly  and  with  perfect  safety. 

Cleaning  Burettes. — C.  Mohr  states  that 
when  burettes  do  not  completely  deliver  the  liquid, 
and  drops  remain  hanging  on  the  sides,  thus  caus- 
ing errors  in  analysis,  they  can  be  best  cleaned  (of 
the  thin  film  of  fat  which  occasions  this  annoy- 
ance) by  filling  with  a  strong  solution  of  perman- 
ganate of  pota.ssium,  and  allowing  it  to  remain  a 
day  or  two;  it  is  then  run  off,  and  the  burette 
wa.shed  with  dilute  hydrochloric  acid,  and  finally 
with  distilled  water.  A  burette  treated  in  this 
manner  delivers  all  the  liquid.  Cleaning  with 
benzol  or  caustic  potash  will  not  always  remove 
this  fat. 


l^onte,  iFarm,  anD  fiarDm. 

[Origili.ll  ill  Popular  Science  Neics,\ 

THE  ORANGE. 

BY    K.    B.    CLAYPOLE. 

We  are  told  by  the  early  poets  of  Greece  that 
among  the  wedding  gifts  offered  to  the  Queen  of 
Heaven  were  some  golden  apples  brought  by  the 
goddess  Earth. 

These  apples,  for  safe  keeping,  were  placed  in  a 
garden  on  the  shore  of  Oceanus,  at  the  western 
edge  of  the  world;  and  the  Ilesperides,  the  beauti- 
ful daughters  of  Night,  were  appointed  their  guar- 
dians. As  the  way  to  this  garden  was  unknown 
and  full  of  mysterious  dangers,  a  visit  to  the  Iles- 
perides was  included  in  many  of  the  legends  that 
formed  round  the  exploits  of  those  godlike  beings, 
the  national  heroes.  The  Argonauts,  driven  by 
a  storm  from  their  native  coast,  were  not  allowed 
to  turn  for  home  again  until  they  had  reached 
these  Western  nymphs;  and  Perseus,  returning  to 
Argos  with  the  Gorgon's  head,  lingered  a  while 
on  their  enchanted  ground;  while  Hercules,  the 
greatest  of  all  the  representatives  of  endurance  and 
effort  in  the  cause  of  early  civilization,  not  only 
found  the  garden,  but  stole  from  it  the  golden 
apples,  and  carried  them  off  to  his  exacting  master 
in  Greece. 

The  story  of  this  achievement,  greatly  elaborated 
by  the  later  classic  poets,  Latin  as  well  as  Greek, 
became,  at  the  revival  of  learning  in  the  sixteenth 
century,  one  of  the  most  cherished  myths,  and 
scholars  did  not  hesitate  to  recognize  in  the  precious 
apples  an  allusion  to  the  golden  fruit  with  which 
they  wOTe  themselves  familiar.  It  is  true,  there 
were  not  wanting,  even  then,  some  critics  to  point 
out  that  the  Greek  word  for  apples  might  equally 
mean  flocks  or  sheep.  The  metaphor  of  golden 
fruit,  natural  and  pleasing  wherever  the  orange 
was  known,  spread  rapidly  into  all  European  lan- 
guages; and  the  free  growth  of  the  tree  in  any  of 
the  favored  spots  assigned  by  classic  writers  to  the 
Ilesperides  seemed  to  the  student  of  the  Renais- 
sance suflicient  proof  of  its  close  connection  with 
the  exploit  of  Hercules. 

If,  however,  in  those  brilliant  days  there  had 
been  time  for  a  closer  study  of  the  classic  writings, 
their  complete  silence  regarding  the  orange  could 
not  have  passed  unnoticed.  The  magic  tree.of  tlit- 
Ilesperides,  whose  leaves  and  branches  were  ol 
the  same  precious  metal  as  the  fruit,  was  in  llie 
Augustan  age  plainly  relegated  by  naturalists  to 
the  realms  of  poetic  fancy,  and  no  one  at  home  or 
abroad  tried  to  find  for  it  an  earthly  leprtsenta- 
tive.  And  yet  the  times  were  propitious  for  tlie 
search.  There  was  at  this  period  among  the  uppei- 
classes  of  society  a  revival  of  interest  in  all  that 
pertained  to  horticulture.  Naturalists  and  poets 
of  sylvan  tastes  studied  and  described  the  native 
plants  of  Italy  and  those  exotics  recently  made 
known  by  foreign  conquest.  The  rich  man  loved 
to  surround  his  villa  with  trees  new  and  rare,  and 
to  load  his  table  with  fruits  of  fabulous  price 
brought  from  far  distant  lands.  To  gratify  this 
love  of  luxury,  one  of  the  most  potent  forces  of  the 
age,  the  merchant  penetrated  even  farther  than  the 
warrior  had  done  before  him.  A  few  adventurers, 
passing  the  Pillars  of  Hercules,  sailed  cautiously 
down  the  western  coast  of  Africa,  and,  finding 
here  and  there  among  the  barren  rocks  a  green  and 
fertile  spot,  thought  it  no  other  than  the  very  en- 
chanted garden  of  the  poets.  But  no  oranges  came 
thence  to  Rome.  Eastward  the  merchant  saw  more 
chance  of  gain,  and  whole  fleets  of  ships  were  occu- 
pied in  the  navigation  of  the  Red  Sea  alone.  From 
its  shores  there  went  to  Rome  gold,  jewels,  ivory, 
costly  fabrics,  slaves,  horses,  spices,  perfumes,  and 


fruits;  and  for  these  and  other  luxuries  Rome  paid 
two  million  dollars  yearly.  After  the  discovery 
of  the  monsoons  the  Roman  merchant-ships  ven- 
tured into  the  Indian  Ocean,  and  reached  the  coast 
of  India,  and  perhaps  Ceylon  itself,  —  a  voyage 
costing  five  years  of  dangers  and  fatigues;  and 
the  quest  was  always  something  new  and  rare  for 
the  table  of  the  epicure,  something  to  satisfy  the 
greed  of  gold  and  luxury  at  Rome.  But  neither 
from  the  west  nor  from  the  east  of  Africa,  nei- 
ther from  Asia  Minor  nor  Persia,  from  Arabia 
nor  from  the  shores  of  India,  did  any  one  bring  to 
Rome  the  orange,  a  tree  which  would  at  once  have 
become  a  favorite,  not  only  for  its  fruit,  but  for 
the  fragrance  of  its  leaves  and  flowers,  and  for  the 
ease  with  which  it  could  be  propagated  from  seed 
or  shoot. 

But  though  the  orange  was  not  forthcoming  to 
delight  the  classic  world,  its  many  Sanscrit  names 
show  that  at  least  the  bitter  variety  was  well  known 
iu  some  partsof  India  many  centuries  before  Koine's 
intercourse  with  the  East  began.  Shortly  after  the 
Empire  of  the  AVest  had  been  forever  destroyed 
by  the  barbarians  of  Cential  Europe,  the  .\iabs, 
fanatic  under  their  new  religion,  in  one  century  of 
glorious  conquest  overran  Persia,  Syria,  Egypt, 
.■ifrica,  and  Spain,  and  brought  all  these  vast  re- 
gions under  the  power  of  Islam.  Thus,  when  the 
fury  of  conquest  gave  place  to  the  indulgence  of 
luxurious  tastes,  the  Arabs  were  able  to  push  their 
commerce  farther  to  the  East  than  any  people  had 
done  before  them,  and  to  carry  Eastern  products 
farther  westward  than  had  ever  hitherto  been  pos- 
sible. The  orange  could  now  no  longer  remain 
hidden  among  the  mysteries  of  the  East.  The 
Arab  merchant  found  it,  and  the  Arab  physician 
quickly  discovered  in  it  a  medicine  of  extraordinary 
virtue. 

A  valuable  and  attractive  exotic  plant  having 
been  found  by  a  people  with  a  passion  for  agri- 
culture, the  next  step  is  an  attempt  to  naturalize 
it.  Exactly  when  the  orange  was  first  brought 
under  the  notice  of  the  Arab  physicians  and  agri- 
culturists, we  do  not  know.  We  are  told  by  an 
Arab  writer  of  the  twelfth  century,  that  in  the 
fourth  period  of  the  hegira  (tenth  century  of  our 
era)  his  people  began  to  enrich  their  gardens  at 
Oman  with  the  orange-tree.  Fiom  Oman  in  the 
extreme  east  of  Arabia,  the  cultivation  of  the 
tree,  according  to  the  same  authority,  was  carried 
by  way  of  Bassorah  and  Irak  into  Palestine,  and 
thence  into  Egypt.  There  is  no  record  of  the  nat- 
uralization of  the  orange  in  Barbary  and  Spain ; 
and  yet  an  Arab  agriculturist  of  the  twelfth  cen- 
tury writes  as  if  its  culture  was  in  his  time  widely 
spread  throughout  the  latter  country,  and  large 
groves  of  trees  are  found  growing  wild  round  the 
ancient  Moorish  settlements  in  the  north  of  Africa. 
These  trees  bear  bitter  fruit,  as  their  ancestors  did 
before  them;  for  the  orange  of  the  Arab  was  small, 
highly  colored  and  very  fragrant,  beautiful  but 
nauseous. 

The  first  oi'ange  known  in  Christian  Europe  was 
also  more  distinguished  for  its  beauty  than  pleasing 
for  the  flavor  of  its  fruit.  It  was,  in  fact,  no  other 
than  the  bitter  orange,  or  bigarade,  naturalized 
by  the  Arabs  in  the  Holy  Land.  Growing  luxu- 
riantly in  the  neighborhood  of  Jerusalem,  it  at- 
tracted the  admiration  of  the  Crusaders,  and  the 
aromatic  fruit  was  carried  back  to  Europe  as  an 
object  of  curiosity.  Before  the  holy  wars  weie 
ended,  the  Saracens  had  taught  the  champions  of 
the  Cross  to  find  in  the  bigarade  a  precious  remedy 
for  fever  and  distempers,  and  to  use  its  acid  juice 
to  season  fish  and  meat. 

As  early  as  the  twelfth  century  successful  at- 
tempts were  made  to  naturalize  the  bitter  oiange 
iu  the  islands   of   the   Archipelago   aud   in   some 
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delightful  spots  in  Sicily  and  Naples.  The  enter- 
prise of  the  Genoese  then  brought  the  tree  into  the 
Riviera,  where,  the  climate  being  very  favorable 
for  its  growth,  it  was  cultivated  on  a  large  scale 
for  the  essences  and  perfumes  that  could  be  ex- 
pressed from  its  fragrant  flowers,  and  for  the  use 
of  its  fruit  in  those  delicious  preserves  for  which 
these  people  were  so  justly  famous.  As  the  civili- 
sation of  Europe  advanced,  and  the  beauty  of  the 
bitter  orange  was  recognized,  its  culture  spread 
vapidly  from  one  country  to  another,  penetrating 
even  to  climates  where  success  could  not  be  attained 
without  the  use  of  artificial  heat. 

The  tree  was  especially  pleasing  to  the  cloistered 
monks,  and  in  many  an  ancient  monastery  garden 
one  may  see  to-day  stocks  for  which  gieat  age  is 
claimed.  The  orange  in  the  court  of  St.  Sabine 
at  Rome  is  said  to  have  been  planted  as  long  ago  as 
the  year  1200,  and  by  St.  Dominicus  himself. 
Gallesio  visited  the  tree  early  in  this  present  cen- 
tury, and  found  it  carefully  tended  by  the  Domini- 
can monks,  who  believed  the  fruit  to  be  endowed 
witli  miraculous  powers,  and  distributed  it  to  the 
sick.  Gallesio,  after  a  careful  examination  of  the 
tree,  pronounced  it  a  shoot  from  the  original  stock, 
which  probably  perished  in  the  destructive  frost  of 
1709.  Gallesio  also  paid  a  visit  to  another  cele- 
brated bitter  orange-tree  preserved  in  the  Orangerie 
of  Versailles,  under  the  name  of  Francis  the  First, 
or  The  Great  Bourbon,  having  been  taken  by  the 
king  from  the  constable  of  that  name  iu  the  seizure 
of  his  effects  in  1523.  This  was  an  exceedingly 
beautiful  tree,  twenty  feet  in  height,  and  spread- 
ing its  branches  in  a  circle  of  forty  feet.  Gallesio, 
however,  thought  it  had  too  vigorous  a  growth  for 
a  tree  of  the  age  ascribed  to  it,  and  its  two  stems 
suggested  to  him  that  it  also  was  a  second  growth. 

Gallesio,  the  Italian  author  to  whom  we  are  in- 
debted for  piofound  lesearches  into  the  history  of 
the  orange,  sweet  and  bitter,  was  unable  to  find 
any  details  of  the  introduction  of  the  sweet  orange 
into  Europe.  In  all  probability,  he  thinks  it  fol- 
lowed the  route  of  the  bigarade  and  other  Eastern 
plants,  and  reached  the  shores  of  the  Mediterra- 
nean by  way  of  the  Persian  Gulf,  Bassora,  Irak, 
and  Syria.  In  Syria  it  would  be  seen  by  merchants 
from  almost  every  nation  of  Europe;  but  Gallesio 
shows  clearly  that  the  Genoese,  in  their  mastery  of 
many  islands  of  the  Archipelago,  alone  commanded 
opportunities  for  extending  its  cultivation  west- 
ward. 

The  first  traces  found  by  Gallesio  of  the  sweet 
orange  in  Europe  occur  in  two  important  docu- 
ments of  the  Genoese  port  of  Savona  of  1471  and 
1472  respectively.  But  M.  Adolpli  de  Candolle 
cites  a  statute  of  Fermo  on  the  Adriatic,  of  1379, 
in  which  sweet  oranges  are  undoubtedly  men- 
tioned, and  states  that  recent  researches  in  Spain 
and  Portugal  support  the  earlier  date. 

An  opinion  used  to  prevail  that  the  Portuguese 
first  introduced  the  sweet  orange  into  Europe 
direct  from  India.  This  was  probably  but  an  in- 
ference from  the  name,  Portugal  orange,  which 
was  given  in  the  seventeenth  century  to  the  sweet 
orange,  and  particularly  to  the  variety  with  red 
juice.  It  was  not  until  the  year  1498  that  Vasco 
de  Gama  first  reached  India  by  way  of  the  Cape 
of  (iood  Mope.  The  historian  of  the  voyage  re- 
marks that  the  oranges  of  India  are  mostly  sweet; 
but  neither  he  nor  the  travellers  who  immediately 
followed  him  express  the  surprise  that  would  be 
natural,  had  the  fruit  been  new  to  them.  In  1518 
the  Portuguese  reached  China,  and  from  this  time 
they  began  to  import  a  sweeter,  larger  orange  than 
the  one  already  known  in  Europe. 

But  though  the  orange  was  not  in  the  first  place 
brought  to  Europe  direct  from  India,  it  carries  iu 
its  name  proof  of  Eastern  origin;  for  "orange  "  is 


but  a  hiodern  pronunciation  of  the  Arab  narurtj,  the 
Hindu  nerunga,  and  the  nagarunga  of  the  ancient 
Sanscrit.  Moreover,  the  bitter  orange  has  been 
reported  wild  from  many  parts  of  India,  and  it  is 
undoubtedly  native  to  Southern  China  and  Cochin 
China. 

No  well-authenticated  specimen  of  a  wild  sweet 
orange  has  yet  been  found  in  any  country.  Hindu 
and  other  Eastern  traditions  assign  the  tree  to 
China,  where  the  people  themselves  count  it  among 
their  native  fruits,  and  its  first  cultivation  has  long 
since  been  forgotten. 

♦ 

A  PHEASANT   FARM. 

A  GENTLEMAN  utilizes  his  f aiTu-lands  at  Lihrook, 
not  far  fi-om  London,  which  in  these  days  of  agri- 
cultural depression  he  found  difficult  to  let,  by 
turning  them  into  a  model  game-farm.  Pheasants 
are  here  reared  with  the  most  scrupulous  care  ;  and 
the  processes  of  securing  and  collecting  the  eggs, 
hatching,  nursing,  and  feeding  the  juvenile  pheas- 
ants, etc.,  provide  occupation  for  a  number  of 
workers.  From  his  three  thousand  birds  usually  on 
the  farm,  the  game-breeder  sends  pheasants  all  over 
the  world  to  stock  preserves;  but  he  supplies  eggs, 
most  carefully  packed  in  cases  devised  by  himself 
and  made  on  the  premises,  to  breeders  at  a  dis- 
tance, wlio  artificially  hatch  their  own  eggs. 

The  devices  for  securing  the  safety  of  this  valu- 
able and  perishable  stock  are  many  and  various, 
and  great  jirecautions  are  taken  to  prevent  any 
depredation.  Huge  mastiffs  and  St.  Bernard  dogs 
traverse  a  length  of  wire  cable  which  surrounds  the 
farm  stretched  on  the  ground,  upon  which  their 
chains  are  fastened  in  lengths  of  a  hundred 
yards;  and  a  very  effectual  jiolice-force  they  make, 
not  allowing  approach  from  any  one,  friend  or 
stranger,  without  well-recognized  credentials.  Rats 
are  terribly  destructive  to  young  birds,  if  they  can 
get  at  them;  but  here  they  are  not  only  kept  at  bay 
by  curved  iron  fencings,  such  as  we  see  at  the  Zoo- 
logical Gardens,  but  this  year  electric  batteries  are 
.so  placed,  that,  if  a  wire  is  touched  by  the  marau- 
der, the  shock  proves  too  much  for  him,  and  he 
tumbles  over  dead. 

Partridges  are  not  so  difticult  to  deal  with  as 
pheasants,  and  there  are  thousands  of  them  on  the 
Lihrook  farm,  flying  about,  and  taking  care  of  them- 
selves. All  the  stock  birds  are  kept  in  aviaries 
open  at  the  top,  and  their  wings  are  clipped  every 
three  weeks.  The  labor  of  this  seemed  to  me 
enormous,  but  the  game-farmer  says  that  it  is 
nothing  as  compared  to  the  expense  of  covering 
in  forty  acres  of  aviaries.  —  Glasgow  Herald. 


PARISIAN  EGG  CIIOf'OLATE. 

I'^OR  three  cups  of  chocolate  dissolve  three  ounces 
of  the  best  chocolate  in  four  cups  of  water,  and  set 
it  over  the  fire;  beat  the  yolks  of  two  eggs  to  foam, 
and.stir  them  into  the  chocolate  as  soon  as  it  begins 
to  froth;  skim  oft'  the  froth  into  warm  chocolate- 
cups  until  they  are  heaped  full,  then  hold  a  shovel- 
ful of  burning  coals  to  each  till  the  froth  is  con- 
verted to  a  light  crust. 

The  chocolate  froths  better  when  finely  pow- 
dered sugar  is  mixed  with  the  yolks  of  eggs,  and 
still  better  when  froth-cakes  are  added,  prepared 
in  the  following  manner:  — 

Beat  the  whites  of  a  dozen  eggs  to  froth,  and 
stir  in  powdered  sugar  till  the  mass  is  of  the  con- 
sistency of  a  stiff  paste.  Mould  the  paste  on  a 
large  plate  into  small  cakes  about  the  size  and 
shape  of  an  ordinary-sized  hazelnut,  and  dry  them 
in  the  sun  or  in  a  wai'm  room.  As  soon  as  the 
egg-yolks  have  been  stirred  into  the  chocolate,  add 
as  many  of  these  cakes  aa  there  are  cups  of  the 
liquid,  and  continue  to  stir  it  until  the  whole  mass 


becomes  froth.  Care  must  be  taken  to  keep  the 
chocolate  near  the  boiling-point,  whether  on  or  off 
the  fire,  without  letting  it  boil  over. 


GLEANINGS. 

Fekdi-ng  Swixe.^ — Great  pains  should  be  ob- 
served in  feeding  swine.  Never  feed  any  more  than 
they  will  eat  clean  at  each  meal,  and  not  less  than 
three  times  a  day;  plenty  of  fresh  water  should 
always  be  kept  where  a  fattening  hog  can  drink  at 
any  time.  The  practice  of  raking  and  burning  all 
cobs  and  refuse  in  the  yard  at  least  once  a  week  is 
a  good  one.  The  pigs  like  the  charcoal  made  from 
cobs,  and  it  will  keep  them  clear  of  worms. 

Electric  Light  for  Farmers.  —  The  Elec- 
trician states  that  in  Southern  Russia  the  Stepa- 
noff  primary  battery  is  to  some  extent  employed 
by  the  farmers  during  the  threshing  season.  The 
only  chance  the  Russian  wheat-grower  has  to  dis- 
pose of  his  crop  on  favorable  terms  is,  to  get  it  on 
the  market  at  the  earliest  possible  moment,  before 
the  American  and  Indian  freights  arrive.  Thresh- 
ing, therefore,  is  often  carried  on  night  and  day. 

Researches  on  the  E.mission  of  Ammonia 
BY  Vegetable  Mould.  —  MM.  Berthelot  and 
.\ndre  have  investigated  the  cultivated  clay  soils  of 
the  neighborhood  of  Paris.  This  soil  emits  ammo- 
nia spontaneously,  by  reason  of  the  slow  decom- 
position of  the  amidio  and  ammoniacal  compounds 
which  it  contains.  This  decomposition  is  effected 
at  once  under  the  influence  of  purely  chemical 
actions  due  to  water  and  earthy  carbonates,  and 
doubtless  also  under  the  iniiuences  of  purely  physi- 
ological actions  due  to  fermentation,  to  microbia, 
and  to  vegetation,  properly  speaking. 

Method  Proposed  for  Destroying  the 
Phylloxera.  —  Dr.  Clemm  has  patented  the  fol- 
lowing process  in  most  civilized  countries:  He  in- 
coi'porates  with  the  soil  sulphides  and  carbonates, 
which  easily  undergo  decomposition,  preferably 
those  of  potassium.  Peat,  which  has  been  made  to 
absorb  sulphuric,  nitric,  or  phcsphoric  acid,  is  then 
also  introduced.  The  acid  gradually  acts  upon  the 
sulphide  and  the  carbonate,  liberating  sulphuretted 
hydrogen  and  carbonic  acid  in  the  soil.  These  two 
gases,  according  to  the  experiments  of  Dr.  Eyrich 
of  Mannheim,  are  rapidly  and  uniformly  distributed, 
and  prove  fatal  to  the  Phylloxera  in  its  underground 
ttage,  as  well  as  to  Colorado  beetles,  field-mice, 
moles,  etc.  The  potash  remains  in  the  soil  as  a 
sulphate,  nitrate,  or  phosphate.  The  question  is, 
whether  useful  animals,  such  as  earthworms,  hum- 
ble-bees, carnivorous  ground-beetles,  etc.,  will  not 
be  destroyed  also. 

Beer.  —  Professor  Schwackhdter  delivered  a  lec- 
ture recently  to  the  Vienna  Hygienic  Society  on  the 
subject  of  beer.  After  giving  some  statistics  on 
the  consumption  of  this  beverage,  the  lecturer  went 
on  to  describe  its  manufacture  and  adulteration. 
The  birthplace  of  beer  is  Egypt.  A  papyrus  has 
been  discovered  on  which  a  father  reproaches  his 
son  for  lounging  about  in  taverns  and  drinking  too 
much  beer.  From  the  Egyptians  the  art  of  brew- 
ing descended  to  the  F^thiopians.  Whilst  the 
Romans  despised  beer,  the  Germans  of  the  North 
of  F2urope  fully  appreciated  its  good  qualities. 
However,  the  refreshing  draught  became  more 
popular  in  the  first  half  of  the  Middle  Ages.  In 
the  begiuning  only  convents  obtained  the  monojioly 
of  brewing  beer,  but  later  on  the  privilege  was" 
extended  to  lay  corporations.  In  Austria  the  first 
brewery  was  established  in  Vienna  in  1560,  and 
beer  soon  became  the  favorite  beverage  of  all 
classes  of  society.  At  present  the  yearly  produc- 
tion throughout  the  whole  world  amounts  to 
5,600,000  gallons,  England  taking  the  lead,  with 
about  2,000,000. 
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JAMES  KOBINSOX   NICHOLS. 

It  is  with  the  deepest  sorrow  that  we  an- 
nounce to  the  readers  of  this  paper  the  death 
of  its  senior  editor,  Dr.  James  11.  Nichols, 
which  occurred  at  his  home  in  Haverhill,  Mass., 
on  the  2d  of  Januaiy.  Although  he  had  been  in 
poor  health  for  some  months,  his  sjraptoms  were 
not  sufficiently  serious  to  cause  his  friends  any 
anxiety  till  about  three  weeks  before  his  death, 
when  his  digestive  organs,  which  were  always 
weak  from  his  boyhood,  refused  to  assimilate  any 
nourislimcut ;  and  he  gradually  grew  weaker, 
till  he  passed  away  quietly  and  without  pain. 

He  was  born  in  West  Amesbur3-,  now  Merii- 
mac,  Mass.,  July  18,  1819.  Up  to  the  age  of 
seventeen  jears  his  life  was  passed  upon  the 
farm  which  was  the  homestead  of  his  great- 
grandfather, a  descendant  of  emigrants  from 
Wales.  At  that  age  he  became  a  clerk  in  the 
drug-store  of  his  uncle,  Moses  Is'ichols,  in 
Haverhill.  His  only  education  had  been  such 
as  he  had  acquired  in  the  common  schools  of 
that  day,  which  chiefly-  consisted  of  a  winter 
term  at  the  district  school ;  but  this,  with  his 
studious  iiaoits  and  retentive  mental  powers, 
was  sullicient  to  lay  the  foundation  for  his 
future  business  and  scientific  success.  The 
field  into  which  hft  thus,  early  entered  proved 
to  be  one  well  suited  to  his  tastes  and  business 
capacity  ;  and  lie  immediately  began,  through 
systematic  reading  and  the  study  of  such 
scientific  works  as  were  within  his  reach, 
supplemented  bj'  the  accumulation  of  facts 
in  the  school  of  practical  experience,  to 
acquire  a  fund  of  knowledge,  which  at 
length  made  him  widel^y  known  as  a  self-edu- 
cated scientific  and  business  man.  His  work 
of  education  began  when  he  was  a  farmer's 
bo3' ;  and  what  he  then  ac(iuiicd  remained  with 
him  through  all  his  future  life,  evidence  of 
which  was  shown  in  the  deep  love  for  agricul- 
tural pursuits,  which  was  manifested  in  maturer 
years,  and  opened  the  way  foi'  deeper  research 
into  the  mysteries  of  nature  in  growth  and 
production. 

In  1812,  he  attended  a  course  of  medical 
lectures  at  Dartmouth  College,  and  received 
from  that  institution  the  degree  of  M.D.,  and 
afterwards  the  honorary  degree  of  A.M.  He 
never  practised  medicine  professionally,  but  in 
1843  established  a  drug-store  in  Haverhill, 
devoting  his  leisure  time  to  the  study  of  theo- 
retical and  pracliciU  chemistry,  and  to  his 
numerous  inventions,  many  of  which  are 
widely  used  at  the  present  time. 

In  1850  he  made  an  extended  tour  through 
(jreat  Britain  and  P^urope,  and  soon  after  his 
return,  in  1857,  disposetl  of  his  drug-business, 
and  established  in  Boston  the  firm  of  J.  K. 
Nichols  &  Co.,  for  the  manufacture  of  fine 
chemical  and  medicinal  preparations,  at  that 


time  a  couiparalively  new  industry  in  this 
countr}-. 

In  addition  to  the  chemical  works  of  the 
firm  in  Boston,  Dr.  Nichols  built  a  laboratory 
at  Haverhill,  which  was  successfully  operated 
for  several  years  ;  but  it  was  finally  given  up, 
and  all  the  business  concentrated  in  Boston. 
In  Boston's  great  fire  the  wholesale  drug-store 
and  the  chemical  works  were  destroj-ed,  after 
which  he  withdrew  from  the  firm,  and  the 
business  was  resumed  and  is  still  carried  on 
by  his  former  partners  under  the  name  of 
Billings,  Clapp,  &  Co. 

In  1866  the  Boston  Journal  of  Chemistry 
was  established  as  an  auxiliary  to  the  business 
of  the  firm.  Although  intended  at  first  to  be 
principally  an  advertising  publication,  it  soon 
obtained  a  high  position  as  a  journal  of  popu- 
lar science,  and  a  circulation  extending  to  all 
parts  of  the  United  States  and  Europe.  In 
1883  the  paper  was  purchased  by  the  present 
proprietors,  and  its  name  changed  to  the 
Popular  Science  News,  but  Dr.  Nichols  re- 
mained in  editorial  connection  with  it  up  to 
the  time  of  his  death  ;  and  although  in  later 
3ear8  impaired  health  and  the  pressure  of 
business  affairs,  compelled  him  to  leave  the 
direct  management  to  his  editorial  associates, 
he  always  took  great  pride  in  the  paper,  and 
constantly  contributed  to  its  columns,  his  last 
article  being  the  one  on  "  Tea-Poisoning," 
which  appeared  In  the  December  number. 

As  an  agricultural  ciicmist  Dr.  Nichols  was 
pre-eminent,  and  many  readers  of  this  paper 
will  remember  the  interesting  and  valuable  ac- 
counts of  his  experiments  at  Lakeside  Farm 
which  have  been  published  from  time  to  time. 
This  farm  was  purchased  in  1865,  and  is  be- 
lieved to  be  the  oldest  experimental  farm  in 
the  countr}-.  The  changes  in  the  processes  of 
cultivation  proved  a  great  success,  as  shown 
in  the  Massachusetts  State  Reports,  and  also  in 
the  running  history  of  the  work  appearing  in  the 
Journal  of  Chemistry  and  in  other  scientific 
and  agricultural  records.  Extensive  reclama- 
tion was  made  of  the  low  lands  by  drain- 
age and  new  processes  of  cultivation,  and 
hitherto  unproductive  territory  was  made  to 
teem  with  abundant  ci-ops. 

In  1878  he  was  appointed  by  Gov.  Rice  a 
member  of  the  INIassachusetts  State  Board  of 
Agriculture.  He  contributed  many  valuable 
papers  to  the  literature  of  agriculture  ;  among 
these  are  most  in'omineut  his  essaj-s  upon  the 
"  Proper  Way  of  reclaiming  Wet  Meadows," 
"  Water  in  Agriculture,"  "  Artificial  Fertil- 
izers," "  What  Science  has  accomplished  for 
Husbandry,"  "Muck:  its  Uses  in  Agricul- 
ture," "  Nitrogen  in  its  Relation  to  Agri- 
culture," and  many  others  of  a  kindred 
nature.  Upon  the  high  lands  composing  a 
part  of  the  estate,  which  became  known  as 
"  Winnekeni,"  he  conceived  the  idea  of  erect- 
ing a  stone  structure  in  mediseval  style,  to 
become  his  summer  lesideuce.  The  location 
is  delightful,  commanding  a  charming  land- 
scape view,  embracing  within  its  range  several 
mountains  whose  names  are  historic.  This 
structure  was  completed  about  1875,  and  was 


built  almost  entirely  of  granite  bowlders  found 
\\]K>n  the  farm.  It  remained  his  summer  resi- 
dence until  two  3'ears  since,  when  it  was  sold 
to  a  relative,  who  still  makes  it  his  summer 
home. 

His  business  relations  were  numerous  and 
extensive.  After  retiring  from  the  chemical 
firm,  he  became,  in  1873,  president  of  the  Ver- 
mont and  Canada  Railroad,  holding  the  ofifice 
until  1878.  The  position  was  one  of  respon- 
sibilit}',  and  occupied  much  of  his  time.  In  the 
same  jear  of  his  election  to  that  office  he  was 
also  elected  on  the  board  of  directors  of  the 
Boston  and  Maine  Railroad,  and  has  been 
annually  elected  a  member  of  the  board  since 
that  time. 

In  1867  he  was  appointed  one  of  the  trus- 
tees of  the  Essex  Fund  established  by  the 
late  George  Peabody  of  London,  and  was  a 
trustee  of  the  Peabody  Academy-  of  Science. 
He  also  held  manj-  local  positions  of  trust  in 
Haverhill  and  neighboring  towns. 

Although  thoroughly  conversant  with  the  the- 
oretical principles  of  chemistry.  Dr.  Nichols's 
attention  was  more  particularly  directed  to  the 
practical  side  of  his  favorite  science.  He  in- 
troduced man}'  new  and  improved  chemical 
and  pharmaceutical  compounds,  and  b}'  his 
inventive  genius  devised  simple  and  economi- 
cal methods  and  machinery  for  their  manufac- 
ture. His  numerous  inventions  in  other  fields 
also  bear  witness  to  his  talent.  All  the  mod- 
ern forms  of  soda-water  apparatus,  portable 
gas-machines,  and  carbonic-acid  fire-extin- 
guishers, as  well  as  the  leather-board  industr3-, 
are  based  either  upon  his  original  patents  or 
inventions.  An  improved  form  of  hot-air  fur- 
nace was  devised  by  him  in  later  3ears,  and 
has  come  into  extensive  use.  During  his  earl3' 
life  many  of  the  most  wonderful  inventions  of 
modern  times  were  introduced,  and  experi- 
ments with  the  telegraph,  telephone,  daguerro- 
type,  and  spectroscope  were  undertaken  b3-  him 
almost  simultaneously  with  their  announce- 
ment. 

It  is  perhaps,  however,  as  an  author  that  Dr. 
Nichols  will  be  best  remembered.  Prior  to 
1872  two  well-known  works,  entitled  Chemis- 
try of  the  Farm  and  Sea  and  Fireside  Science, 
were  published,  which  have  been  extensively 
read,  furnishing  much  information,  in  a  popu- 
lar style,  upon  the  subjects  treated,  and  have 
contributed  to  increase  his  literary  reputation. 
These  were  for  the  most  part  compiled  from 
articles  written  at  different  times  for  this  paper. 
During  the  summer  of  1882  he  composed,  at 
his  country'  residence,  the  work  Wheyice,  What, 
Where  ?  which  has  alread3-  passed  through 
eleven  editions.  It  was  originall3'  written  with 
the  purpose  of  recording  his  thoughts  on  the 
important  subjects  of  which  it  treats,  for  his 
own  gratification  and  that  of  a  few  of  his  most 
intimate  friends.  A  small  edition  was  printed 
for  private  distribution ;  but  such  a  geiieral 
demand  arose  for  copies,  that  it  was  transferred 
to  the  hands  of  a  publisher,  and  has  since  been 
read  in  all  parts  of  the  world.  The  compo- 
sition of  this  work  was  a  source  of  the  highest 
pleasure  to  Dr.  Nichols ;  and  letters  received 
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from  numerous  readers  have  shown  that  it  has 
been  a  source  of  comfort  and  consolation  to 
man}',  and  has  awakened  a  responsive  chord 
in  the  hearts  of  all. 

Dr.  Nichols  was  an  extensive  reader  in  all 
departments  of  literature.  His  private  librarj' 
was  one  of  the  finest  in  the  State,  and  con- 
tained man}'  rare  and  valuable  works.  In 
1876  he  founded  a  public  librarj'  in  his  native 
town  of  Merrimac,  and  remained  one  of  its 
trustees  during  his  life.  His  tastes  were  nota- 
bly' artistic,  and  it  was  one  of  his  greatest 
pleasures  to  enjoy  with  his  friends  the  treas- 
ures of  science,  art,  and  literature  with  which 
he  embellished  his  home. 

During  his  entire  life  Dr.  Nichols  was 
much  interested  in  that  class  of  phenomena 
now  known  as  "  psychic."  Few  men  have  had 
better  or  more  extensive  opportunities  for  in- 
vestigation ;  and  although  he  was  convinced 
that  there  is  a  scientific  basis  for  these  phe- 
nomena, his  attitude  was  that  of  a  patient 
investigator,  preferring  to  wait  for  "more 
light,"  equall}'  avoiding  the  absurdities  of  the 
professional  "  Spiritualists"  on  the  one  hand, 
and  the  dogmatic  denials  of  irrefutable  facts 
by  those  of  a  more  materialistic  belief.  His 
views  as  expressed  in  his  own  words  are  :  — 

A  ray  of  light  is  already  observed  darting  over 
the  distant  hilltops ;  and  it  gives  promise  of  more 
diffusive  beams,  which  will  penetrate  the  darkness 
that  hides  the  future  world  from  view. 

Now  that  he  has  passed  into  the  state  of 
existence  concerning  which  he  has  reasoned 
so  clearlj'  and  wisely  in  this  world,  we  can 
have  no  doubt  that  all  things  have  been  made 
plain  to  him,  and  that  the  great  problem 
of  whence,  what,  where?  has  been  solved  in 
the  only  way  in  which  it  may  ever  be  solved 
to  those  who  would  learn  the  secret  of  life. 

In  his  private  and  personal  relations  Dr. 
Nichols  was  universally  respected  and  beloved. 
His  nature  was  sympathetic,  and  his  benevo- 
lence widespread  and  unobtrusive.  He  had 
always  a  kind  word  for  every  one,  and  there 
were  none  who  gained  his  friendship  but  were 
the  wiser  and  better  for  it.  None  can  know 
better  than  the  writer  those  qualities  which  so 
endeared  him  to  his  familj',  and  made  their 
home  the  happiest  of  all  places  on  earth  to 
them.  He  was  a  kind  and  indulgent  father, 
whose  sympathy  and  aid  were  never  withheld, 
and  whose  loss  will  be  felt  more  and  more  as 
time  passes  on.  Death  came  to  him  at  last 
as  he  would  have  wished,  and  his  own  words 
in  this  connection  were  almost  literally  ful- 
filled in  his  own  case^  — 

There  is  no  evidence  to  show  that  nature  in- 
tended death  to  be  cruel  or  painful  to  the  mind,  or 
physically  painful  to  the  body.  The  natural  man 
should  know  no  more  concerning  his  own  death 
than  his  own  birth.  He  comes  into  the  world 
without  the  consciousness  of  suffering;  and  if  the 
perfect  law  can  be  fulfilled,  he  will  die  oblivious  to 
all  pains,  mental  and  physical.  At  his  birth  he 
sleeps  into  existence,  aud  awakens  into  knowledge: 
at  his  death  he  dozes  into  sleep,  and  awakens  to  a 
new  life. 

And  so,  when  the  summons  came  for  him  to 


join  the  "  innumerable  caravan,"  he  left  this 
earthlj-  life  — 

"  Like  one  that  wraps  the  drapery  of  his  couch 
About  him,  and  lies  down  to  pleasant  dreams." 

A.  P.  N. 
— • — 

To  this  filial  tribute,  one  who  had  known  Dr. 
Nichols  intimately  for  a  quarter  of  a  century, 
during  a  large  part  of  which  time  we  were 
associated  in  the  editorial  management  of  this 
journal,  can  only  add  a  hearty  indorsement  of 
all  that  is  said  in  his  honor  and  praise,  es- 
pecially in  regard  to  his  personal  relations 
with  all  who  had  the  privilege  of  his  friend- 
ship. To  all  such,  like  "  that  royal  merchant, 
good  Antonio,"  he  was  ever 

"  The  kindest  man, 
The  best-conditioned  and  unwearied  spirit 
In  doing  courtesies." 

W.  J.  R. 


THE  BACON-SHAKESPEARE  LUNACY. 

A  DISCUSSION  of  the  theory  that  Francis 
Bacon  was  the  author  of  the  plays  and  poems 
which  for  more  than  three  centuries  have  been 
ascribed  to  William  Shakespeare,  may  seem  to 
be  out  of  place  in  a  scientific  journal ;  but  the 
subject  has  its  scientific  bearings.  We  are 
told  that  Bacon  wrought  certain  of  his  scientific 
opinions  into  the  plays,  and  we  may  properly 
inquire  whether  there  is  good  evidence  of  this. 
The  various  forms  of  insanity  are  also  legiti- 
mate subjects  for  discussion  in  a  journal  par- 
tially devoted  to  medicine  ;  and  this  Baconian 
theoiy  may  fairly  be  regarded  as  one  of  the 
strangest  instances  of  literary  lunacy  in  these 
"  cranky  "  times  of  ours. 

The  subject  has  also  its  relations  with  indus- 
trial art.  The  Donnelly-  "cryptogram,"  as  it  is 
called,  has  receutl}'  revived  the  popular  inter- 
est in  the  delusion  ;  and  one  of  the  many  ways 
of  showing  up  the  absurdity  of  the  alleged 
discovery  of  a  cipher  narrative  interwoven  in 
the  text  of  the  first  collected  edition  of 
Shakespeare's  plays,  the  Folio  of  1623,  is  by 
proving  that  the  insertion  of  the  secret  story 
was  typographicallj'  impossible  at  that  time. 
This  has  been  done  by  Mr.  W.  H.  Wyman  of 
Cincinnati,  a  gentleman  familiar  with  the 
histoiy  and  details  of  the  printer's  art. 

The  Baconian  theory  is  literally  a  baseless 
one,  the  fundamental  assumption  on  which  it 
rests  being  absoluteh'  false ;  namely,  that 
Shakespeare  could  not  have  written  the  works 
ascribed  to  him,  and  that  Bacon  could  have 
written  them.  On  the  contrary,  every  careful 
student  or  critic  is  inevitably  forced  to  the 
conclusion  that  the  works  must  have  been 
written  cither  bj-  Shakespeare  or  by  some  man 
whose  education  and  experiences  were  like  his, 
so  far  as  we  have  become  acquainted  with 
them  ;  while  it  is  absolutely  impossible  that 
they  could  have  been  produced  by  a  man 
whose  training  and  fortunes  were  what  we 
know  Bacon's  to  have  been.  The  facts  con- 
cerning Shakespeare's  personal  histoiy  that 
have  come  down  to  us  are  few  indeed,  but  they 
furnish  a  key  to  much  that  would  otherwise  be 
perplexing  in  his  writings ;  and,  on  the  other 


hand,  the  writings  throw  light  upon  the  life, 
and  assist  us  in  filling  out  the  meagre  outlines 
of  the  biographer.  In  these  latter  years  the 
chronology  of  the  plays  has  been  pretty  well 
made  out,  and  all  the  more  important  questions 
concerning  their  authorship  —  what  plays  are 
wholly  Shakespeare's,  what  are  his  only  in 
part,  how  the  mixed  authorship  is  to  be  ex- 
plained, etc.  —  have  been  satisfactorily  settled. 
Now,  the  better  we  understand  the  order  and 
the  history  of  the  plays,  the  clearer  it  is  that 
thej'  are  the  work  of  a  playwright  who  began 
his  career,  and  who  went  on  step  by  step  in 
that  career,  as  we  know  Shakespeare  did.  It 
is  evident  that  the  author  was  not  an  amateur 
writing  plays  in  the  intervals  of  his  more  seri- 
ous occupations,  but  a  man  who  had  his  fortune 
to  make,  and  who,  after  securing  some  humble 
position  in  the  theatre,  worked  his  way  up  as 
actor  and  dramatist  until  he  had  gained  repu- 
tation and  wealth  by  his  labor.  Our  limits 
here  in  the  News  will  not  permit  us  to  trace 
him  through  all  the  stages  of  his  career  as 
actor  and  author.  Suffice  it  to  sa}-  that,  from 
first  to  last,  we  recognize  him  as  the  practical 
man  of  the  theatre,  no  scholar,  but  familiar 
with  the  requirements  of  his  profession,  and 
endowed  with  genius  that  made  him  to  a  great 
degree  independent  of  learning  and  literary 
culture. 

The  Baconian  heretics  assume  that  the 
author  of  the  plays  was  a  learned  man.  Cer- 
tain good  scholars  and  critics  somehow  got 
this  notion  into  their  heads  in  former  times ; 
but  the  misconception  could  only  have  been 
possible  (except  to  a  Baconian)  before  the 
plays  had  been  minutely  examined,  their  anach- 
ronisms and  other  literary  defects  careful!}' 
scrutinized,  and  their  relations  to  the  sources 
whence  their  materials  were  drawn  critically 
investigated.  This  kind  of  study  shows  that, 
marvellous  as  was  the  genius  of  the  author  of 
the  plays,  and  the  insight  into  human  nature 
with  all  its  capabilities  and  possibilities  which 
that  genius  gave  him,  he  was  not  only  no 
scholar,  but  the  lack  of  scholastic  training  was 
in  certain  minor  respects  a  serious  disadvan- 
tage to  him.  If  he  had  had  the  learning  of 
Bacon  superadded  to  his  own  natural  gifts,  he 
would  have  done  his  work  diflferently  and  in 
some  respects  better. 

Shakespeare's  use  of  his  historical  materials 
is  a  striking  illustration  of  his  lack  of  learning. 
In  the  Roman  plays,  for  example,  he  draws  his 
material  almost  exclusively  from  Plutarch's 
Lives.  Bacon  was,  of  course,  perfectly  famil- 
iar with  Plutarch  in  the  original  Greek,  and 
would  have  gone  to  the  original  if  he  had 
written  the  plays,  rather  than  to  a  translation 
of  a  translation  (Sir  Thomas  North's  English 
rendering  of  Bishop  Amyot's  French  version)  ; 
or,  if  it  were  conceivable  that  he  should  resoit 
to  this  as  a  matter  of  convenience,  he  would 
at  least  have  corrected  the  palpable  misprints 
and  corruptions  which  had  crept  into  North's 
book.  Shakespeare  was  not  familiar  enough 
with  the  minutiae  of  Roman  history  to  put 
"  Z>ectmus  Brutus  "  in  place  of  North's  "  Z>ect«» 
Brutus,"  or  Cidpumia  as  the  name  of  Caesar's 
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wife  instead  of  the  impossible  Latin  form  Cal- 
phurnia.  Bacon  could  as  soon  have  written  the 
"Richard  Conqueror"  of  Sly  the  tinker  as  this 
"  Decius  Brutus."  Indeed,  he  gives  both  this 
name  and  Calpurnia  correctly  in  a  passage  in 
his  Essay  on  Friendship,  which  is  quoted  by 
Judge  Holmes  {Authorship  of  Shakespeare,  p. 
289)  to  show  the  similaritj'  of  style  in  the 
essay  and  the  play.  The  judge  believes  that 
a  comparison  of  these  and  other  passages 
which  he  quotes  must  make  it  plain  that  Bacon 
wrote  the  play  ;  and  j-et  nothing  can  be  clearer 
than  the  fact  that  the  author  of  the  essaj-  was 
perfectlj'  familiar  with  what  the  writer  of  the 
play  was  ignorant  of. 

In  1  Henry  IV.  (i.  1.  71)  the  king  speaks 
of 

Mordake  the  Earl  of  Fife,  and  eldest  son 

To  beaten  Donglas; 

but  he  was  not  the  son  of  Douglas,  but  of  the 
Duke  of  Albany-.  How  did  Shakespeare  make 
this  mistake,  which  Bacon  could  never  have 
made  ?  He  was  misled  by  the  accidental  omis- 
sion of  a  comma  in  the  edition  of  Holins- 
hed's  Chronicle,  which  he  followed.  Mordake 
is  thus  apparently  described  as  ' '  son  to  the 
gouvernour  Archerabald  earle  Dowglas,"  and 
not  merely  son  to  the  governor,  or  Regent  of 
Scotland,  the  office  then  held  by  the  Duke  of 
Albany. 

A  careful  scholar  may  occasionally  be  guilty 
of  slips  like  those,  but  there  are  too  manj- 
of  them  in  the  pla\-s  to  justify  this  excuse  for 
them  all.  A  man  of  Bacon's  training  and 
habits  could  not  have  fallen  into  such  repeated 
and  preposterous  mistakes,  especially  in  his- 
tory, where  he  was  thoroughly  at  home. 

Again  :  the  make-up  of  the  Folio  of  1623  is 
of  itself  a  complete  refutation  of  the  Baconian 
theory.  According  to  Donnelly,  this  famous 
volume  was  most  elaborately  revised  and 
"  doctored  "  by  that  eminent  dramatist  Fran- 
cis Bacon,  in  order  that  it  might  preserve  to 
coming  generations  the  cryptographic  evidence 
that  he,  and  not  Shakespeare,  was  the  author 
of  its  contents.  According  to  Judge  Holmes, 
Mrs.  Pott,  and  others,  it  was  published  by 
Bacon  two  years  after  his  downfall,  at  a  time 
(to  quote  Mrs.  Pott)  "  when  his  failing  health 
caused  him  to  press  forward  the  publication  of 
all  his  works."  The  differences  between  tlie 
earlier  quarto  editions  of  certain  plays  and  the 
folio  are  said  to  be  due  to  the  revision  of  these 
plays  by  the  author.  Now,  if  we  assume  that 
the  folio  is  just  what  it  purports  to  be,  a  col- 
lection of  plays  made  after  the  author's  death, 
by  two  of  his  fellow-actors,  —  persons  of  small 
culture,  and  no  experience  as  editors,  —  who 
did  little  except  to  gather  up  old  manuscripts 
that  had  been  used  in  the  theatre,  and  were 
more  or  less  dog's-eared  and  mutilated,  to  say 
nothing  of  the  abridgment  and  alterations 
to  which  they  had  been  subjected  for  stage 
purposes ;  the  earlier  quarto  editions,  per- 
haps interlined  and  modified  in  the  theatre, 
being,  in  the  case  of  some  of  the  plays,  used 
instead  of  manuscript  copies ;  and  all  this 
matter  put  through  the  press,  according  to 
the  usage  of  the  titne,  with  no  proof-veading 


worthy  of  the  name,  —  if  we  assume  this  to 
have  been  the  historj-  of  the  volume,  its  pecu- 
liarities and  its  imperfections  are,  in  the  main, 
easih-  accounted  for.      But  if  it  is  to  be  re- 
garded as  an  edition  compiled  by  the  author, 
and  presenting  the  plays  in  the  revised  form 
in  which   he  desires  to  hand   them  down    to 
posterity,  and  especiallj'  if  w-e  are  to  believe 
that  he  has  inserted,  in  the   text   of  certain 
plaj-s,  the  secret  evidence  that  thej-  are  his, 
and  not  another's, — if  this  is  the  view  of  the 
volume  that  we  are  to  take,  its  peculiarities 
are  absolutely-  inexplicable.     No  author,  least 
of  all  one  so  orderlj'  and  sj'stematic  as  Bacon, 
ever  issued  a  collection  of  his  works  in  such  a 
fashion,  —  so   badly  arranged,  so   wretchedly 
printed,  — with  such  inequality  of  wretchedness 
withal,  for  some  portions  of  it  are  far  worse 
than  others   in  respect  to  misprints  and  cor- 
ruptions of  the  text.     If  it  is  the  author's  own 
revised  edition,  how  are  we  to  explain  the  fact 
that   it   contains   plays  which   are  manifestly- 
nothing   more   than    a   slight   remodelling    of 
earlier  work  b}-  other  hands  ?  that  others  are 
apparent!}-  pieces   loft   unfinished,    and   com- 
pleted by  another  plaj-wright ;  in  some  cases 
by  one  so  inferior  to  the  original  author,  that 
he  could  never  have  willingly  allowed  his  work 
to  be  touched  by  such  a  bungler?     If  it  be 
said   (as  b\'  a  verj-  small  minority  of  critics) 
that  all  the  matter  is  from  one  and  the  same 
hand,  this  is  not  inconceivable,  if  the  collect- 
ing and  publishing  of  the  works  has  been  done 
hy  an  incompetent  or  unscrupulous  editor  after 
the  author's  death ;  but  how  can  we  explain 
it  if  the  author  himself  is  editor?     Why,  to  re- 
fer to  a  single  pla}-,  should   Timon  of  Athens 
be  left  in  the  state  in  which  we  find  it,  —  pure 
gold  with    a   large   admixture   of  the   basest 
alio}' ;  stuff  utterly  unworthy  of  the  dramatist, 
even  in  his  'prentice  daj-s?     Scarcelj*  a  critic 
of  the  present  century  has  been  willing  to  re- 
gard the  play  as  the  work  of  a  single  hand. 
Portions  of  it  are  written  in  the  merest  bur- 
lesque of  verse,  as  if  the  author  had   no  ear, 
unless  an  asinine  one,  and  the   thought   and 
sentiment  are  in  keeping  with  the  versification  ; 
while   other  portions   are  in    the  poet's  most 
mature  and  finished  style.      The   Baconians 
tell  us  that  this  play  was  one  of  the  latest,  if 
not   the   very   last,    which    their   philosopher 
wrote,  and  that  Timon  is  meant  as  a  repre- 
sentation of  himself,  deserted  by  his  parasite 
friends  after  his  fall.     If  so,  is  it  conceivable 
that  he  could  have  written  it  as  we  have  it,  oi- 
that,  if  any  inferior  writer  had  a  share  in  it. 
Bacon  would  have  printed  it  all  as  his  own  ? 
These  and   similar  questions   concerning   the 
folio  have    never  been  put  to  the  Baconians, 
so  far  as  we  are  aware,  and  we  cannot  guess 
how   thej'   would   attempt   to    answer    them. 
Can  they  answer  them  satisfactorily? 

Some  of  the  arguments  of  the  Baconians, 
based  upon  supposed  scientific  allusions,  etc., 
in  the  plays,  are  extremely  comical,  but  we 
have  left  ourself  no  room  to  quote  and  discuss 
them.  Possibl}-  we  ma}'  at  another  time  point 
out  the  numerous  scientific  errors  made  by  the 
writer  of  the  plays. 


THE  SENSES   OF  ANIMALS. 

Sir  John  Lubbock  recently  delivered  a  lec- 
ture to  the  members  of  the  Edinburgh  Philosophical 
Institution  on  "The  Sense  and  Senses  of  Animals," 
in  the  course  of  which  he  said,  according  to  the 
Mechanical   World,  that  there  had   been  so  many 
important  recent  works  published  relating  to  his 
subject,  that  he  thought  it  would  be  more  interest- 
ing were  he  to  deal,  for  the  most  part,  with   his 
own  observations.    Different  ideas  prevailed  regard- 
ing the   question  of  the   intelligence   of  animals. 
Some  people  regarded  a  dog  as  an  animal  almost  as 
wise  and  clever  as  themselves;  but,  on  asking  them 
if  they  thought  a  dog  could  realize  that  two  and  two 
made  four,  he  £renerally  found  a  good  deal  of  doubt 
on  the  point.     Sir  John  Lubbock  then  described  the 
system  which  he  had  adopted  in  the  training  of  hi.s 
own  black  poodle-dog,  "  Van."     He  had  placed  two 
pieces  of  cardboard,  on  one  of  which  was  printed 
in  large  letters  the  word  "  food,"  the  other  being 
blank,  on  two  saucers.     In  one  of  the  saucers  was 
food,  and  the  card  with  tlie  word  upon  it.     In  the 
other,  the  blank  card  and  no  food.     In  about  ten 
days  the  dog  began  to  distinguish  the  card  with  the 
letters  from  the  plain  card,  and  would  go  at  once  to 
the  printed  one.     The  lecturer  then  related  in  some 
detail  his  successful  efforts  in  inducing  the  dog  to 
bring  him  the  proper  card  when  he  wanted  food, 
in  teaching  him  to  know  other  cards  containing  the 
words    "out,"    "tea,"    "bone,"    "water."      On 
bringing  the  card  marked  "out,"  he  would  rush 
to  the  door.     The  cards  were  not  put  in  the  same 
places,  but  in  different  positions;  and  in  order  that 
the  dog  might  not  be  guided  by  scent,  other  cards 
with  the  same  markings  were  used.     No  one  who 
saw  him  look  down  the   row  of   cards,  and  pick 
out  the  one  wanted,  could  doubt  that  he  sought  a 
particular  card  for   a  particular  object,     lie  had 
found,  at  the  end  of  three  months'  experiments, 
that  he  could  not  get  the  dog  to  realize  the  differ- 
ence of  colors,  and  it  was  just  possible  that  the 
dog  might  be  color-blind.     He  had  also  failed  to 
get  the  dog  to  distinguish  among  one,  two,  three, 
or  four  broad   bands  upon   the   cards.      In   order 
to  ascertain  if  bees  were  sensible  to  sounds,  he  had 
placed  some  honey  on  a  musical  box  on  his  lawn. 
The  box   played   for   ten   days  without  stopping, 
and  then  he  removed  it  to  a  window-sill  on  tlie  first 
floorof  his  house.     Not  a  bee  came  to  it.     lie  again 
placed  it  on  the  lawn,  and  they  again  returned  to 
the  honey.     He  next  brought  it  into  the  drawing- 
room  on  the  ground  floor,  about  ten  yards  from  its 
former  position,  but  they  did  not  follow;  but  on 
his  bringing  two  or  three  bees  into  the  house,  and 
putting  them  on  the  honey,  they  began  to  feed, 
and,  flying  off,  returned  with  their  companions.    It 
seemed  as  if  they  did  not  hear  the  time.     Regard- 
ing the  old  idea  that  bees  would  not  swarm  unless 
they  were  "tanged"  by  the  creation   of  sounds, 
he  was  under  the  impression  that  it  was  the  "  ovei-- 
tones  "  which  the  insects  heard,  and  which  were 
inaudible  to  our  ears.      The  sounds  were  so  low 
as  to  be  beyond  our  range  of  hearing.     Man,  he 
said,  had  five  senses,  and  fancied  that  no  others 
were  possible;  but  it  was  obvious  that  we  could  not 
measure  the  infinite  by  our  own  narrow  limitations. 
Even  within  the  penetration   of  our  own   senses 
there  might  be  endless  sounds  which  we  could  not 
hear,  and  colors  of  which  we  have  no  conception. 
Tliere  was  also  the  other  question  still  remaining 
for  solution,  that  the  familiar  world  which   sur- 
rounded us  might  be  a  different  place  altogether 
for  other  animals,  in  which  there  was  music  we 
could  not  hear,  colois  we  could  not  see,  and  sen- 
sations which  we  could  not  conceive.     The  pursuit 
of  such  studies  gave  a  clew  to  senses  and  perceptions 
of  which  we  had  no  conception. 
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METEOROLOGY  FOR  DECEMBER,  1887,  WITH 

REVIEW  OF  THE  YEAR. 

TEMPERATCRK. 


Atxrasb  Thsbmohkteb. 

Lowest. 

Highest. 

Range. 

At  7  A.M.      .      . 

.     26.90* 
.     35.68* 

.      27.68° 
.  !    29.75° 
.      29.23° 

4° 

14° 
6° 
4° 
4* 

65* 

58° 
54° 
68" 
58* 

51° 

At  2  P.M.     .    . 

44° 

At  9  P.M.     .     . 
Whole  month . 
Second  average 

49° 
54° 
64° 

Laat  seventeen  Dec's  . 
Second  averaj^e   .    .     . 

.      28.25° 
.      27.47° 

21.29° 
20.98° 

36.04° 
35.84° 

14.75" 
14.86° 

Year  of  1887  . 

.     4«.94* 

j    41.61* 

1 

•  -14* 

I    45.15*, 
j In  1875. 

92* 

49.67", ) 
in  1878.  i 

108° 

Last  aeventeen  y 

ears. 

4.42° 

The  month  began  and  closed  with  extremely 
cold  weather.  The  lowest  observations  were  only 
4°  above  zero,  on  the  first,  and  5°  on  the  last,  morn- 
ings of  the  month.  The  30th  was  the  coldest 
day,  with  an  average  of  8|°  ;  the  first  day  averaged 
11J°,  and  the  last  14°.  The  11th  was 'the  warm- 
e.st  day,  with  an  average  of  55|°  and  a  range  of 
only  4°.  The  highest  point  was  58°,  at  the  midday 
observation.  The  preceding  day  and  the  follow- 
ing were  also  unusually  warm  for  the  season,  the 
three  days  having  an  average  of  near  47°.  The 
entire  month  was  li°  above  the  average  of  the  last 
seventeen  Decembers.  The  extreme  Decembers 
are  given  in  the  table  above,  with  their  wide  range. 
The  temperature  of  the  entire  last  year  was  a 
near  average  of  the  last  seventeen  years,  being 
less  than  six-tenths  of  a  degree  below  that  average 

THE    SKY. 

The  face  of  the  sky  in  93  observations  gave  38 
fair,  9  cloudy,  32  overcast,  9  rainy,  and  5  snowy,  — 
a  percentage  of  only  40.9  fair.  The  average  fair 
the  last  seventeen  Decembers  has  been  49. G,  with 
extremes  of  40.9,  in  1887,  and  75.3,  in  1877;  show- 
ing the  present  December  to  have  been  the  least 
fair  in  seventeen  years.  Full  one-third  of  the 
month  was  noted  overcast,  not  including  the  rainy 
or  snowy  days.  The  evening  of  the  11th,  a  warm 
day,  was  foggy,  followed  by  several  clear,  fine  days. 
A  number  of  beautiful  sunsets  occurred  during  the 
month,  that  on  the  12th  being  unusually  fine. 

PRECIPITATION. 

The  amount  of  precipitation  the  past  month,  in- 
cluding 5  inches  of  snow  melted,  was  4.38  inches; 
while  the  average  for  the  last  nineteen  Decembers 
has  been  3,87,  with  extremes  of  .73,  in  1875,  and 
7.89,  in  1884.  The  largest  fall  at  one  time  was  1.55 
inches,  on  the  28th.  About  4  inches  of  snow  fell 
on  the  26th  and  27th,  starting  a  few  sleighs;  but 
on  the  following  day  snow  fell,  changing  soon  to 
rain,  with  a  strong  east  and  south-east  wind,  which 
swept  away  nearly  all  appearance  of  snow  before 
night.  The  amount  of  precipitation  the  past  year, 
including  68  inches  of  snow  melted,  has  been  44.59 
inches;  while  the  average  for  the  last  nineteen  years 
has  been  45.67,  with  extremes  of  32.26,  in  1883, 
and  57.58,  in  1878. 

PRESSURE. 

The  average  pressure  the  past  month  was  30.021 
inches,  with  extremes  of  29.10,  on  the  18th,  and 
30  80,  on  the  1st, — a  range  of  1.70,  the  highest 
point  reached  by  the  barometer  hi  this  locality  lor 
fifteen  years.  It  was  remarkably  high  in  all  the 
north-eastern  section  of  the  United  States,  varying 
from  30.70  to  31  inches  at  twenty  of  the  thirty- four 
stations  of  the  signal  service,  —  at  AVashington, 
30  80  ;  Philadelphia,  30.82;  Boston,  30.86;  Albany 
and  Buffalo,  30.96;  and  at  Oswego,  31  full  inches 
The  average  pressure  of  the  last  fourteen  Decem- 
bers has  been  29.953,  with  extremes  of  29.804,  in 
1876,  and  30.073,  in  1879.    The  sum  of  daily  varia- 


tions the  past  month  was  8.13  inches,  giving  anaver- 
age  daily  movement  of  .262  inch.  This  average 
in  fourteen  Decembers  has  been  .259,  with  extremes 
of  .190  and  .329.  The  largest  daily  movements 
were  .87,  .73,  and  .57,  all  in  connection  with 
storms.  The  first  third  of  the  month  was  of  uni- 
formly high  pressure. 

WINDS. 

The  direction  of  the  wind  in  93  observations 
gave  19  N.,  1  S.,  6  E  ,  19  W,  8  N.E.,  6  S  E.,  and 
7  S.VV.,  —  an  excess  of  40  northerly  and  33  west- 
erly over  the  southerly  and  easterly,  and  indicat- 
ing the  average  direction  of  the  month  to  have 
been  W.  50°  29'  N.  The  westerly  winds  in  the  last 
eighteen  Decembers  have  uniformly  prevailed  over 
the  easterly  by  an  average  of  54.44  observations, 
and  the  northerly  over  the  southerly,  with  two 
exceptions,  by  an  average  of  18.50;  indicating  the 
approximate  general  average  for  December  to  be 
VV.  18°  49'  N.  The  longitudinal  extremes  have  been 
33  W.  and  76  W.,-— a  range  of  43;  and  the  latitu- 
dinal 40  N.  and  9  S. ,  —  a  range  of  49.  The  relative 
progressive  distance  travelled  by  the  wind  the  past 
month  was  51  86  units,  and  during  the  last  eigh- 
teen Decembers  1,035  such  units,  —  an  average  of 
57.50  ;  showing  more  opposite  winds  the  past 
month  than  usual.  The  wind  in  connection  with 
the  storm  on  the  28th  became  very  violent  for  a 
short  time  toward  the  close  of  the  day. 
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The  above  table  of  comparisons  is  very  compre- 
hensive, showing  at  a  single  view  the  meteorology 
of  the  last  year,  compared,  month  by  month,  with 
that  of  a  series  of  years,  in  each  of  the  five  depart- 
ments of  observation.  The  table  chiefly  explains 
itself.     I  may  notice,  however,  under  the  head  of 

Temperature,  the  first  column,  how  peculiarly  the 
scale  rises  from  January,  the  coldest  month,  to 
July,  the  warmest,  and  then  declines  by  very  nearly 
corresponding  degrees  to  January;  the  most  rapid 
changes  occurring  just  after  the  equinoxes,  and  the 
least  rapidly  just  after  the  solstices.  The  year 
1887  was  a  near  average,  as  a  whole,  and  yet  sev- 
eral months  differed  widely  from  their  appropriate 
average,  as  .May,  July,  and  September.  The  finst 
column  under 

Percenlaye  fair,  shows  that  our  most  cloudy 
months  in  seventeen  years  have  been  December, 
March,  and  .\pril.  There  is  also  apparent  a  regu- 
lar increase  and  decrease  through  most  of  the  year, 
but  especially  in  the  warmer  months.  l!y  longer 
observation  a  more  regular  scale  may  be  found  to 
exist  through  the  year,  or  with  certain  exceptions. 
The  sun  is  a  mighty  ruler  of  the  clouds  as  well  as 
heat.  The  year  1887  was  peculiarly  cloudy,  espe- 
cially July,  which,  instead  of  being  one  of  the 
brightest  months,  came  near  being  most  cloud}'  of 
all. 

The  rauifull  is  scarcely  less  valuable  than  the 
heat  of  the  sun,  and  is  caused  by  it;  yet  our  hottest 
months  are  not  the  most  rainy.  ^larch  stands  at 
the  head,  with  February  and  January  closely  fol- 
lowing, while  June  and  September  are  at  the  other 
extreme.  The  year  1887  was  an  inch  below  the 
average,  the  winter  months  being  largely  in  excess, 
leaving  most  of  the  warm  season  quite  deficient. 

The  TJre.sswre,  observed  at  the  morning  and  even- 
ing hours  only,  is  constantly  varying,  and  yet  under 
laws  as  exact  as  gravitation  itself,  with  modifying 
influences.  September  and  October  maintain  the 
highest  pressure,  March  and  April  the  lowest. 
The  year  1887  was  above  the  average,  five  months 
exceeding  an  average  of  30  inches.  The  highest 
point  reached  in  fifteen  years  was  30.80  inches,  in 
December,  1887,  and  the  lowest  was  28  70,  in  No- 
vember, 1873,  —  a  range  of  2.10  inches,  indicating 
a  difference  of  more  than  one  pound  to  the  scjuare 
inch. 

The  xoinds  are  among  the  most  fickle  of  all  things ; 
and  yet  these,  too,  have  laws,  which  become  mani- 
fest by  careful  study.  After  eighteen  years'  obser- 
vation three  times  daily,  a  degree  of  order  is 
noticed,  even  in  the  winds.  Beginning  with  Sep- 
tember, we  find  the  average  of  that  month  to  be 
due  west.  October  follows  with  an  inclination 
W.  Iu°  56'  N.,  and  so  on  to  April,  a  constant 
northerly  increase  for  seven  months ;  then  a  sudden 
decrease  in  May,  28°  le.ss  northerly,  followed  by 
other  warm  months  with  a  strong  soulherlij  inclina- 
tion. In  examining  the  winds  of  1887  we  find 
wide  contra.sts,  especially  with  May  and  August, 
each  largely  reversing  its  usual  order.  Septeml)er, 
October,  and  December  were  largely  north,  causing 
the  entire  year  to  be  14°  12'  more  northerly  than 
usual.  The  yearly  excess  of  the  northerly  over 
the  southerly  winds  in  eighteen  years  has  been  80^, 
while  that  of  the  year  1887  was  212.  With  such 
extremes  and  fickleness,  we  need  longer  observation 
to  .secure  even  an  approximate  average  with  satis- 
faction. .  D.  W. 
Natick,  Jan..  6,  1888. 


[Sinxially   reported  for   the  PojAilar.  ScUnce  Ntwi   from    the 
Observatory  of  the  College  of  Xew  Jersey.] 

ASTRONOMICAL  PHENOMENA  FOR 
FEBRUARY,   1888. 

TiiKUE  will  be  an  eclipse  of  the  Sun  on  Feb.  11, 
invi.sible  in  the  United  States.     The  only  accessible 
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land  which  the  eclipse  track  crosses  is  the  extreme 
southern  portion  of  South  America,  below  latitude 
40°  south. 

Planets.  —  Mercury  comes  to  greatest  eastern 
elongation  on  Feb.  17,  and  may  be  seen  as  an  even- 
ing star  soon  after  sunset,  low  down  near  the  west- 
ern horizon,  for  a  few  days  about  that  time.  Venus 
is  still  a  morning  star,  but  is  gradually  approaching 
superior  conjunction.  At  the  end  of  the  month  it 
rises  less  than  two  hours  before  the  Sun.  Mars 
rises  at  about  11  p  m.  on  Feb.  1,  and  at  a  little  be- 
fore 10  on  Feb.  29.  It  is  below  and  to  the  left  of 
Si>ica  {Alpha  Virginis),  and  increases  its  distance 
from  that  star  from  about  4°  to  9°  during  the 
month.  Jupiter  is  a  morning  star,  rising  at  about 
2.30  A.M.  on  Feb.  1,  and  at  a  little  before  1  a  m. 
on  Feb.  29.  It  is  moving  slowly  eastward,  and  is 
about  7°  north  and  west  of  the  first-magnitude  star 
Antares  {Alpha  Scorpii).  Saturn  is  in  Cancer,  and 
comes  to  the  meridian  a  little  before  midnight  on 
the  first  of  the  month,  and  about  two  hours  earlier 
at  the  end.  It  is  somewhat  nearer  Castor  and 
Pollux  than  during  January.  Uranus  fs  in  Virgo, 
and  about  5°  west  and  north  of  Spica.  Neptune 
is  about  6°  south  of  the  Pleiades. 

Constellations.  —  The  positions  given  are  for  10 
P.M.  Feb.  1,  9  P.M.  Feb.  15,  and  8  p.m.  Feb.  29. 
Gemini  is  near  the  zenith;  the  principal  stars.  Cas- 
tor and  Pollux,  being  a  little  south  and  east  Canis 
Elinor,  with  the  first-magnitude  star  Procyon,  is  on 
the  meridian  to  the  south ;  and  below  that  is  Canis 
Major,  with  Sirius,  the  brightest  of  the  fixed  stars 
Cancer,  with  Saturn,  is  just  east  of  Gemini,  and  Leo 
is  about  halfway  from  the  eastern  horizon  to  the 
zenith,  while  Virgo  is  just  rising  in  the  east.  Ursa 
Major  is  high  up  in  the  north-east,  and  Bootes  is 
below  it  on  the  horizon.  Ursa  I^Iinor  and  Draco 
lie  principally  to  the  east  and  below  the  pole. 
Cassiopeia  is  in  the  north-west,  about  the  same  alti- 
tude as  the  pole  star.  Just  west  of  the  zenith  is 
Auriga;  below  this  and  a  little  to  the  north  of  west 
is  Perseus;  and  Andromeda  is  near  the  horizon, 
below  Perseus.  Taurus,  with  the  groups  of  Pleiades 
and  Hyades,  is  a  little  south  of  west,  and  below  it 
are  Aries  and  Pisces.  Orion  is  about  halfway 
between  Taurus  and  the  southern  meridian,  the 
principal  stars  being  at  a  little  lower  altitude  than 
those  of  Taurus. 

M. 
Peincbton,  N.J..  Jan.  6,  1888. 


Comeponliente. 


Brit/  communications  upon  tuhjects  of  scientific  interest 
wilt  be  Welcomed  from  any  quarter.  The  editors  do  not  neces- 
sarily indorse  all  views  and  statements  presented  by  their  cor- 
respondents. 


DO   HORSES  HAVE  SENSE? 
Editors  Popular  Science  News: 

Reading  an  article  in  the  News  of  January,  1888, 
entitled  "  Do  Horses  have  Sense?  "  suggested  a  few 
instances  that  have  come  under  my  personal  obser- 
vation, and  which  are  evidence  to  me  that  horses 
do  have  considerable  sense,  unless  frenzied  by  a 
burning  building,  and  have  an  opportunity  to  ex- 
ercise their  wits.  However,  there  are  as  many 
grades  of  intelligence  in  horses  as  in  mankind. 

My  father  owned  a  black  mare  which  showed 
unmistakable  evidence  of  reasoning.  At  one  time 
in  winter,  being  let  out  in  the  yard  to  get  a  drink, 
she  went  up  to  the  trough,  and  found  it  frozen  over. 
Now,  the  water  came  into  the  trough  from  above  in 
a  brisk  stream,  and  nearly  always  kept  it  open,  and 
previous  to  this  time  she  had  not  seen  it  covered 
with  ice:  so  she  lifted  one  of  her  fore  feet,  gave 
tlie  ice  two  or  three  smart  blows,  broke  the  ice,  and 
obtained  water. 


Another  horse  would  open  doors  and  gates.  If 
the  door  closed  with  a  latch,  and  the  latch  was 
pinned  down  by  a  nail  placed  above  it,  he  would 
draw  the  nail  with  his  teeth,  and  open  the  door. 
He  would  invariably  beat  any  combination  we 
could  put  on  an  ordinary  method  of  closing  a  door 
or  gate. 

But  the  best  instance,  and  in  another  locality, 
was  a  horse  that  would  pump  water  (for  himself,  of 
course).  He  would  seize  the  pump-handle  between 
his  teeth,  and  work  it  up  and  down  until  a  sufficient 
amount  was  obtained,  then  go  and  drink  it.  If 
other  horses  came  to  drink  while  he  was  pumping, 
which  was  often  the  case,  he  would  wheel  around, 
kick  them  away,  and  go  on  with  his  work. 

He  learned  this  by  himself,  and  in  this  manner: 
naturally  he  associated  the  trough  and  pump  with 
the  water  he  wanted  to  obtain ;  and  when  he  went 
to  the  trough  and  found  it  dry,  he  would  nose 
around,  and,  happening  to  raise  the  pump-handle, 
observed  a  little  water  flow  out  of  the  spout.  He 
saw  that  the  moving  of  the  pump-handle  would 
cause  the  water  to  flow,  and  continued  moving  it 
up,  theu  down,  and  afterwards  would  seize  the  handle 
deliberately  with  his  teeth,  and  pump  almost  as  fast 
as  a  man  would. 

This  instance  is  no  creation  of  the  imagination. 
I  have  seen  him  do  it,  and  can  refer  to  many  others 
who  have  witnessed  the  same  And  if  it  does  not 
show  a  distinct  process  of  reasoning,  then  I  do  not 
know  what  reasoning  is. 

Very  truly  yours, 

I..  A.  Frost,  M  D. 
Jacksonville,  III.,  Jan.  i»,  1888. 


WHOLE  WHEAT  AS  AN  ARTICLE  OP  DIET. 
Editors  Popular  Science  News  : 

I  AM  pleased  to  see  in  your  last  number,  for 
January,  1888,  an  article  written  by  Dr.  Cutter  of 
New  York  concerning  the  use  of  whole  wheat  as 
an  article  of  diet  If  it  were  new  to  me,  I  prob- 
ably should  have  said  nothing  more  about  it  ;  but 
as  I  have  been  in  the  habit,  for  more  than  twenty- 
five  years,  of  advising  the  u.se  of  whole  wheat  as 
an  article  of  diet  to  many  of  my  patients  afflicted 
with  obstinate  constipation,  I  thought  it  might  not 
be  amiss  to  speak  of  it.  As  an  article  of  diet 
wheat  heads  the  list  of  all  the  grains,  and  is  much 
better  in  the  natural  state,  when  properly  cooked, 
than  after  it  has  been  maltreated  by  grinding, 
bolting,  etc. 

When  properly  cooked  and  used,  I  consider  it 
one  of  the  most  healthy  and  efficient  remedies  for 
that  malady  or  bane  of  the  people  of  New  Eng- 
land, —  constipation.  It  is  a  trouble  that  de.stroys 
annually  thousands  of  valuable  lives,  directly  or  in- 
directly. I  have  at  the  present  time  many  patients 
who  do  not  think  of  getting  along  without  the 
daily  use  of  cooked  wheat. 

There  is  no  drug  the  equal  of  it  for  a  natural  relief 
and  cure  of  constipation.  Oatmeal  is  very  indiges- 
tible in  cases  of  dyspepsia  or  weak  stomachs,  and 
many  people  will  recover  from  the  disease  by  leav- 
ing off  the  use  of  oatmeal. 

My  directions  for  preparing  wheat  for  the  table 
differ  a  little  from  those  of  Mrs.  Cutter  —  perhaps 
a  trifle  more  simple.  Directions  for  cooking: 
Take  one  pint  of  whole  wheat,  wash  clean,  and  let 
it  .soak  in  cold  water  over  night,  and  the  next  day 
boil' or  cook  the  same  as  you  would  rice,  or  until 
it  is  thorouglily  soft,  when  it  is  suitable  for  table 
use.  As  Dr.  Cutter  has  made  no  mention  of  the 
use  of  whole  wheat  other  than  being  palatable,  I 
have  taken  the  liberty  of  .sending  you  this  note. 

H.  H.  Hill,  M.D. 
Augusta,  Me.,  Jan.  i,  1888. 


DO  WORMS  FALL  DURING  SHOWERS? 
Editors  Popular  Science  News: 

I  saw  this  query  in  the  January  number  of  the 
Science  News,  by  J.  H.  H.,  and  one  fact  related, 
among  others,  which  seems  to  have  led  him  to  make 
this  inquiry.  My  experience  has  been  similar  to 
his ;  and  my  belief  is,  that  they  fall  down.  I  have  re- 
peatedly seen  these  earth-worms  in  caldron  kettles 
suspended  on  long  poles  by  bails  or  chains,  and 
having  no  connection  with  the  ground  only  through 
the  bail  or  chain,  and  the  pole  and  its  rests;  and 
in  many  other  situations  I  have  found  them  where 
I  considered  it  impossible  for  such  worms  to  get 
without  falling  down,  as  in  sap-troughs,  and  buck- 
ets, tubs,  pans,  etc.  A  fact  in  connection  with 
the.se  circumstances  is,  that,  unless  discovered  in  a 
short  time  after  getting  into  these  vessels  or  traps, 
they  are  dead,  —  drowned,  I  suppose;  showing  that 
they  are  incapable  of  climbing  out  of  the  enclos- 
ing wall,  whatever  it  might  be,  as  a  pail  or  pan, 
inclined  outward,  which  they  must  have  ascended 
in  an  opposite  inclination  from  the  outside,  if  we 
suppose  the  worms  helped  themselves  in  by  crawl- 
ing up  from  the  ground. 

Another  fact  which  no  doubt  has  come  within  • 
the  observation  of  many,  which  may  not  be  so  con- 
vincing, but  which  I  think  must  be  accounted  for  in 
the  same  way,  is  this  :  After  or  during  a  smart, 
warm  shower  in  summer,  after  a  diy  spell,  the 
observer  may  see,  if  he  is  favorably  situated,  in  a 
hard-trodden  dooryard  or  road  (sometimes  at  least), 
numerous  earth-worms  wriggling  around.  Now, 
I  think  we  cannot  satisfactorily  account  for  the 
sudden  appearance  of  so  many  worms  in  so  short  a 
time,  through  so  hard  a  crust  of  earth  as  I  have 
seen  them,  only  in  the  way  I  have  suggested.  I 
am  inclined  to  think  that  these  worms  do  not  ap- 
pear in  every  shower,  but  occasionally;  under  what 
particular  circumstances,  my  observation  has  not 
yet  enabled  me  to  determine. 

I  have  seen  them  sometimes  in  quite  cold  weath- 
er, but  more  generally  in  warm.  I  have  given  some 
facts  and  my  belief,  but  at  present  I  will  leave 
the  explanation  to  others. 

M.  Holley. 
Corinth,  Mich.,  Jan.  6,  1888. 


Editors  Popular  Science  News  : 

After  several  months'  stay  in  Mexico,  I  have  just 

returned.     Early  in  November  last,  after  a  slight 

rain,  in  passing  over  a  regularly  travelled  road,  for 

the  distance  of  three  miles  I  found  the  road  and 

vicinity  literally  covered  with  small  brown   frogs 

three-quarters  of  an  inch  in  length,  hopping  about 

in  all  directions.     Where  did  they  come  from  ? 

J.  A.  M. 
Philadelphia,  Jan.  3,  1888. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  of  tlie  writer,  which 
will  not  be  published. 

Questions  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

N.  C,  Worcester.  — la  certain  cook-book  recipes  the 
use  of  saleratus  is  directed  without  cream  of  tartar  or 
other  acid.  How  can  this  salt  alone  possess  any 
"raising"  power? 

Answer.  —  In  saleratus,  or  bicarbonate  of  soda,  a  part 
of  the  carbonic-acid  gas  is  loosely  combined,  and  is 
driven  off  by  the  heat  in  cooking.  Less  than  one-half 
of  the  gas  is  thus  available;  and,  unless  tliere  is  some 
special  reason  for  dispensing  with  it,  tlie  cream  of 
tartar  should  be  used. 

Inquirer,  /ioston. —  What  is  the  cause  and  remedy 
of  offensive  breathy 

Answer.  —  This  condition  may  depend  upon  so  many 
different  causes,  that  it  would  be  impossible  to  give  a 
satisfactory  answer.  If  the  teeth  and  mouth  are  kept 
clean,  and  the  stomach  is  in  good  order,  the  breath  will 
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rarely  be  offensive;  but  in  some  cases  the  trouble  is 
very  difficult  to  remedy,  and  may  depend  upon  ob- 
scure causes,  which  a  physician  alone  could  detect. 

N.  P.  K.,  Philadelphia.  —  Why  do  we  never  see  but 
one  side  of  the  moon  ? 

Ansxoei:  —  The  moon  revolves  on  its  axis  in  the  same 
time  that  it  completes  its  journey  round  the  earth,  and 
therefore  always  presents  the  same  side  towards  us. 
There  are  slight  variations  in  these  motions;  called 
librations,  by  which  \te  are  enabled  to  see  a  little  more 
than  a  single  hemisphere  of  our  satellite. 

I.  N.  B.,  Virginia.  —  When  brown  sugar  has  caked 
in  the  barrel,  and  is  cul  with  a  hatchet,  I  have  some- 
times observed  a  phosphorescent  glow.  What  is  the 
cause?  Does  it  come  from  the  phosphorus  in  the 
bone-black  used  in  refining  itV 

Answer.  —  The  phosphorescence  is  an  inherent  quality 
of  sugar,  and  is  not  due  to  the  bone-black.  The  actual 
cause  of  it  is  unknown.  The  same  phenomenon  can 
be  observed  by  any  one  by  breaking,  in  the  dark,  the 
large  sugar  lozenges  sold  by  confectioners  and  drug- 
gists. 

E.  J.  H.  —  At  the  latest  accounts  two  hundred  and 
seventy-one  asteroids  had  been  discovered;  but  new 
ones  are  constantly  found,  and  the  number  of  these 
little  plauets  seems  to  be  indefinitely  large. 


LITERARY  NOTES. 

A  Practical  Treatise  on  Animal  and  Vei/etable  fats  and 
Oils.  By  William T.Brannt.  Philadelphia:  Henry 
Carey  liaird  &  Co.  244  engravings.  1  vol.  8vo, 
739  pages.    Price  .S7.50. 

This  woi-k  is  the  first  treatise  of  the  kind  in  our  lit- 
erature which  does  any  thing  more  than  dip  here  and 
there  into  this  highly  and  widely  important  subject. 
The  great  work  of  Dr.  Karl  Scbaedler,  upon  which  it 
is  largely  based,  is  well  known  to  technologists  and 
other  chemists  as  the  most  complete  and  reliable  book 
on  fixed  oils,  animal,  vegetable,  and  mineral,  pub- 
lished in  Europe;  but  Mr.  Brannt,  the  accomplished 
American  editor,  has  added  largely  to  the  work  of  Dr. 
Schaedler,  especially  in  the  departments  of  volatile 
oils  and  lubricants.  The  matter  of  Mr.  Brannt  has 
been  collected  from  widely  extended  sources,  and 
treats  very  thoroughly  those  oils  which  are  peculiarly 
American",  whether  fixed  or  volatile,  more  especially 
cotton-seed,  lard,  peppermint,  sassafras,  bin'h,  etc. 
We  would  advise  our  readers  that  the  publishers  have 
adopted  a  system  of  issuing  with  each  of  their  new 
and  important  publications  a  circular  giving  the  full 
table  of  contents  and  specimens  of  the  illustrations. 
Such  a  ciicular  of  this  book  <-an  be  had  on  application 
to  the  publishers. 

•  — • — 

The  Asteroids,  or  Minor  Planets.  By  Daniel  Kirkwood, 
iiL.D.  J.  B.  Lippincott  Company,  Philadelphia. 
Price  75  cents. 

This  interesting  little  book  gives  a  complete  history 
of  the  numerous  asteroids  between  Mars  and  Jupiter, 
with  a  complete  list  of  those  discovered  np  to  the  date 
of  publication,  their  elements  and  orbits,  and  a  discus- 
sion of  the  various  theories  concerning  their  origin  and 
their  relation  to  the  otlier  members  of  the  solar  sys- 
tem. It  is  well  worth  perusal  by  every  one  interested 
in  astronomy. 

— • — 

A  Popular  Mineraloyy  and  Geology.     By  Katherine  E. 

Hogan.     A.  Lovell  &  Co.,  New  York,  publishers. 

Price.50  cents. 

This  little  work  gives  a  great  deal  of  interesting  in- 
formation about  the  subjects  of  which  it  treats,  and 
is  largely  compiled  from  the  leading  authorities  of 
America  and  Europe.  It  is  especially  adapted  for  the 
use  of  those  having  no  previous  knowledge  of  the 
sciences,  as  it  is  written  in  an  exceediugly  clear  and 
popular  style. 

— • — 

The  director  of  the  United  States  Geological  Survey 
at  Washington  has  issued  the  volume  for  1886  of  the 
Mineral  Resources  of  the  United  mates,  which  contains  a 
large  amount  of  valuable  information  and  statistics 
regarding  the  raining  and  metallurgical  industries  of 
the  country.  He  will  send  a  copy  to  any  address  on 
receipt  of  a  flfty-cent  postal  note. 


We  are  indebted  to  the  Pope  Manufacturing  Com- 
pany of  Boston,  Mass.,  for  a  novel  and  convenient 
business  calendar  for  1888.  It  is  so  arranged  that 
memoranda  can  be  made  on  the  dated  slips  for  any 
future  time,  and  readily  turned  to. 


Pamphlets,  etc.,  received:  On  a  Collection  of  Birds' 
Sterna  and  Skulls  collected  by  Dr.  'Ihonxas  a.  Street,  by 
br.  R.  W.  Shnfeldt,  U.S. A  ;  Octonary  '■  ximeration , 
and  its  Application  to  a  System,  of  Weights  and  Measures. 
by  Alfred  B.  Taylor,  AM.  ;  Progresxine  Muscular 
Atrophy,  lyeginiiinr/  in  the  Ler/s ;  and  a  Report  on 
Progress  in  Medicine,  by  J.  B.  Marvin.  M.D. 


iHeHtttne  anU  Pliarmatp. 

THE    ANTAGONISMS  OF  COCAINE. 

Cocaine  continues  to  attract  much  attention 
in  medical  circles,  and  many  new  facts  con- 
cerning it  are  being  discovered  and  reported. 
According  to  recent  German  investigations, 
the  drug  has  "a  stimulating  effect  on  the  psy- 
chic and  motor  nerve-centres,  increases  the 
rapidity  of  breathing,  quickens  the  heart's 
action,  and  promotes  chemical  change  going 
on  in  the  tissues."  From  its  action  on  the 
nerve-centres,  it  is  declared  to  be  "  the  best 
of  known  stimulants."  In  this  respect  it  is 
in  marked  antagonism  to  chloral,  which  "de- 
presses the  functional  activity  of  these  cen- 
tres." If  an  animal  has  been  narcotized  by 
a  dose  of  chloral  that  would  otherwise  prove 
fatal,  it  can  be  roused  and  saved  by  the  in- 
jection of  a  small  dose  of  cocaine. 

In  regard  to  temperature,  however,  this 
antagonistic  action  fails.  It  is  well  known 
that  chloral  tends  to  lower  the  animal  tem- 
perature, while,  on  the  other  hand,  cocaine 
tends  to  raise  it.  In  some  instances  a  rise  of 
4°  C.  in  the  course  of  half  an  hour  has  been 
observed  ;  but,  after  poisoning  by  chloral,  this 
effect  of  cocaine  is  not  produced.  In  all  other 
respects  the  antagonism  of  the  two  agents  is 
complete,  dangerous!}'  large  doses  of  chloral 
proving  harmless  after  the  administration  of 
small  doses  of  cocaine.  It  is  suggested,  how- 
ever, that  as  the  first  effect  of  cocaine,  notwith- 
standing its  subsequent  action  as  a  stimulant. 
is  to  depress  the  respiratory  function,  it  is 
advisable,  in  cases  of  chloral-poisoning,  to  in- 
duce artificial  respiration  for  a  short  time  after 
administering  the  cocaine. 

Cocaine  is  also  antagonistic  to  chloroform 
and  ether,  and  the  inhalation  of  either  of 
these  agents  will  allay  the  convulsions  due  to 
poisonous  doses  of  cocaine.  The  severer 
symptoms  having  been  thus  alla3ed,  chloral 
maj-  be  afterwards  given  to  keep  up  the  effect. 
On  the  other  hand,  cocaine  maj-  be  used  as 
an  antidote  in  cases  of  poisoning  by  narcotic 
.igents,  especiallj"  such  as  cause  great  depres- 
sion of  the  respiratory  and  cardiac  centres. 

It  may  be  added,  that  cocaine  is  found  to 
be  a  perfect  substitute  for  strychnine,  as  it  has 
all  the  therapeutic  activity  of  that  drug,  with- 
out any  of  its  poisonous  qualities. 


[Original  in  Popular  Science  J^ews.] 

SANITARY  SCIENCE  AND  DOMESTIC 

ARCHITECTURE. 

BY    .JOHN    CROWELL,    M.D. 
IV. 

Nearly  every  well-appointed  dwelling  has  a 
room  called  the  library,  and  it  is  quite  apt  to  be 
located  in  some  obscure  and  dark  corner  or  angle 
of  the  house,  shut  out  from  the  light  and  air  of 
street  or  courtyard.  Many  city  libraries  are  so 
dark  that  it  is  difficult  to  read  or  write  on  a  cloudy 
day  without  the  aid  of  artificial  light.  To  people 
of  literary  tastes  the  library  is  an  important  room. 
It  is  a  convenient  place  for  quiet  work,  and  even 
Ihe  busine.ssman  loves  to  seek  its  restful  seclusion 
after  the  .strain  of  the  day's  duties  in  the  counting- 
room  or  on  the  exchange.     The  room,  therefore, 


should  be  light,  cheerful,  and  unique  in  all  its 
appointments.  The  furniture  and  finish  should 
not  be  too  sombre  and  heavy,  and  the  uses  of  the 
apartment  should  be  suggested  in  every  adornment 
and  fixture.  The  bookcases  should  be  made  to 
hold  books  rather  than  to  display  the  caprices  of 
antique  ornamentation  and  carving,  and  they 
should  be  so  constructed  that  the  books  can  be 
reached  without  stooping  too  low  or  reaching  too 
high.  There  should  be  a  substantial  table  for 
study  and  writing,  cabinets  for  large  folios,  easily 
adjusted  portfolios  for  the  display  of  pictures,  and 
just  enough  of  bronze,  marble,  and  paintings  to 
suggest  the  uses  and  refinements  of  the  room. 
Too  often  the  modern  library  has  too  much  of  the 
bizarre  in  its  appearance,  with  a  lack  of  elegant 
adornment  and  quiet  repose,  always  indicative  of  a 
cultivated  taste  and  scholarly  habits.  Library  pic- 
tures should  deal  in  domestic  scenes  for  their  sub- 
jects ;  hence  the  fine  interiors  as  shown  on  the 
canvasses  of  Gerard  Dow,  Mieris,  Houghton,  Faed, 
or  Millais,  are  in  place,  as  well  as  historical  and  alle- 
gorical scenes,  with  a  sprinkling  of  the  reproduc- 
tions of  the  mediaeval  masters,  as  seen  in  some  of 
the  copies  of  old  frescoes.  A  cold,  damp,"  stuffy  " 
library  is  an  incongruity  not  to  be  tolerated.  If 
you  are  in  the  country,  let  this  room  look  out  upon 
the  broad  lawn,  with  a  boundless  view  of  field  and 
sky  from  the  great  bow  window.  The  study  of 
Charles  Dickens  at  Gad's  Hill  was  full  of  sunshine, 
and  his  writing-table  stood  in  the  unobstructed 
glow  of  the  window  opening  upon  the  lawn.  If  a 
man  possesses  literary  tastes,  he  will  soon  give  to 
his  library  a  certain  kind  of  individuality  that  is 
its  chief  charra. 

Great  care  should  be  taken,  in  planting  shade- 
trees,  not  to  place  them  too  near  the  house,  es- 
pecially in  a  Northern  climate.  Oftentimes  the 
dwelling  is  made  damp,  and  even  mouldy,  by  tlie 
obstruction  of  light  and  air  from  the  dense  foliage 
of  the  large  shade-trees.  There  should  be  open 
spaces,  and  great  vistas  of  scenery  among  the 
groves  ;  and  the  sunshine  sliould  be  allowed  to 
penetrate  the  rooms,  even  in  the  hottest  days. 
How  often,  when  entering  the  house  of  some  rural 
neighbor,  do  we  feel  the  damp  chill,  and  smell  the 
earth-mould,  in  the  dark,  cheerless  parlors  or  li- 
brary! Closets  are  rendered  unfit  for  clothing,  and 
beds  are  pervaded  with  a  clammy  odor  that  makes 
them  dangerous  for  occupancy.  Therefore  cut 
down  all  trees  tluit  are  superfluous,  and  severely 
prune  the  rest,  and  let  the  house  glow  in  the  light 
and  warmth  of  the  day.  One  of  the  common  nui- 
sances of  large  estates  is  the  proximity  of  the 
stable  to  the  house.  Quite  often,  for  convenience' 
sake,  the  stable  is  connected  with  the  house  by  a 
covered  way,  making  a  sure  communication  of 
stable  odors  to  hall  and  chamber.  This  odor  is  in- 
evitable; and  no  matter  how  great  may  be  your 
precautions,  you  will  surely  encounter  it  when  en- 
tering the  house.  Anotlier  objection  to  having  the 
stables  near  the  house  is  the  noise  made  by  the 
horses,  especially  in  warm  nights.  If  the  grounds 
will  permit,  stables  should  be  located  at  least  fifty 
feet  from  the  dwelling.  There  should  be  no  place 
in  back-yard,  area,  or  open  space,  for  the  accu- 
mulation of  any  kind  of  filth  or  rubbish,  for  the 
air  that  feeds  your  furnace-flues  comes  from  these 
spaces,  and  nothing  foul  nor  unclean  should  ever 
pollute  the  vital  current.  A  concreted  area  is  tlie 
safest  protection  against  dampness  and  disagreeable 
odors.  The  air  of  the  house  will  be  the  same  as 
the  air  of  your  surroundings,  hence  the  necessity 
of  having  purity  about  your  own  premises.  Great 
care  should  be  taken  in  piping  a  hou.se  for  gas. 
The  joints  should  be  secure,  and  fixtures  should  be 
of  simple  patterns,  with  few  joints,  especially 
in   sleeping-rooms.      A  leaky  gas-pipe  in  a  con- 
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cealed  place  is  a  disagreeable  and  dangerous  foe ; 
and  in  piping  a  house  for  gas,  as  for  sewerage,  the 
pipes  should  be  so  arranged  as  to  be  easily  ex- 
posed to  view.  Nothing  but  thorough  testing  by  a 
scientific  expeit  can  make  a  iiouse  absolutely  safe 
from  the  danger  of  gas-leakage.  In  a  large  house 
the  servants  should  be  instructed  as  to  the  proper 
means  of  escape  in  case  of  fire,  and  back  stair- 
cases should  be  sufficiently  open  and  easy  of  access 
in  order  to  secure  safety  in  case  of  a  panic  by  fire 
or  from  other  cause. 

Back-stairs  are  often  a  nuisance  by  reason  of  the 
narrow  and  steep  flights,  and  a  wise  economy 
would  suggest  that  the  part  of  the  house  where 
the  hard  work  is  done  should  be  of  generous  dimen- 
sions, and  convenient  in  construction.  Basement 
kitchens  and  dining-rooms  are  very  common  in 
city  dwellings;  and  unless  they  are  built  upon  a 
dry  bottom,  and  above  the  line  of  the  sidewalk, 
they  are  very  objectionable,  both  on  account  of 
dampness  and  darkness.  Yet,  because  of  the  ex- 
pensiveness  of  land,  they  are  of  general  use  in  some 
cities  as  a  matter  of  economy.  Boston  is  almost 
peculiar  in  this  arrangement,  but  in  Philadelphia 
a  basement  kitchen  is  hardly  known.  It  is  very 
difficult  to  make  a  basement  dining-room  elegant 
or  desirable,  and  every  sanitary  writer  and  critic 
pleads  for  the  abolishment  of  such  apartments. 
The  Southern  custom  of  having  the  culinary  and 
laundry  appliances  in  a  small  building  separate 
from  the  house  has  many  advantages,  especially  in 
ridding  the  looms  of  the  disagreeable  odors  insepa- 
rable from  these  necessary  quarters.  A  kitchen  in 
an  L  is  preferable  to  one  in  a  basement  for  obvious 
reasons.  What  is  more  disagreeable  on  entering  a 
house  than  to  encounter  the  odors  from  the  kitchen 
as  soon  as  one  opens  the  hall-door  ?  and  nothing 
save  fire  and  absolute  destruction  will  neutralize 
some  of  the  stenches  that  arise  from  certain  kinds 
of  cooking  A  well-ventilated  kitchen,  with  im- 
proved apparatus  for  cooking,  is  one  of  the  greatest 
triumphs  of  modern  house-building.  How  many 
safeguards  are  necessary  in  the  construction  of  the 
healthy  home  !  Every  hint  from  scientific  dis- 
covery, every  fact  from  the  broad  field  of  investi- 
gation, every  valuable  invention  of  the  ingenious 
artisan,  and  all  the  devices  that  the  forms  of  beauty 
and  the  more  practical  forms  of  utility  ever  sug- 
gest, must  be  considered,  and  their  forces  conserved 
to  the  highest  and  noblest  uses  of  refined  and 
healthful  living.  Under  such  direction,  domestic 
architecture  rises  to  a  nobler  art,  guided  by  the 
protecting  care  of  sanitary  science.  Under  such 
intelligent  conditions  life  is  worth  living,  and  a 
house  is  worth  living  in,  to  the  end  of  time. 


HOW   TO   TREAT    THE    EYE    WITH     A 
CINDER  IN  IT. 

R.  W.  St.  Clair  writes  the  Medical  Summary 
as  follows: — 

"  Nine  persons  out  of  every  ten  with  a  cinder 
or  any  foreign  substance  in  the  eye,  will  instantly 
begin  to  rub  the  eye  with  one  hand,  while  hunt- 
ing for  their  handkerchief  with  the  other.  They 
may,  and  sometimes  do,  remove  the  offending  cin- 
der; but  more  frequently  they  rub  until  the  eye 
becomes  inflamed,  bind  a  handkerchief  around  the 
head,  and  go  to  bed.  This  is  all  wrong.  The 
better  way  is,  not  to  rub  the  eye  with  the  cinder 
in  at  all,  but  rub  the  other  eye  as  vigorously  as 
you  like. 

"A  few  years  since,  I  was  riding  on  an  engine. 
The  engineer  threw  open  the  front  window,  and  I 
caught  a  cinder  that  gave  me  the  most  excruciat- 
ing pain.  I  began  to  rub  the  eye  with  both  hands. 
'  Let  your  eye  alone,  and  rub  the  other  eye  [this 
from  the  engineer].      I  know  you  doctors   think 


you  know  it  all;  but  if  you  will  let  that  eye  alone, 
and  rub  the  other  one,  the  cinder  will  be  out  in 
two  minutes,'  persisted  the  engineer.  I  began  to 
lub  the  other  eye;  and  soon  I  felt  the  cinder  down 
near  the  inner  canthus,  and  made  ready  to  take  it 
out.  Let  it  alone,  and  keep  at  the  well  eye," 
shouted  the  doctor  pro  tern.  I  did  so  for  a  minute 
longer,  and,  looking  in  a  small  glass  he  gave  me,  I 
found  the  offender  on  my  cheek.  Since  then  I 
have  tried  it  many  times,  and  have  advised  many 
others,  and  I  have  never  known  it  to  fail  in  one 
instance  (unless  it  was  as  sharp  as  a  piece  of  steel, 
or  something  that  cut  into  (he  ball,  and  required 
an  operation  to  i-emove  it).  Why  it  is  so,  I  do  not 
know;  but  that  it  is  so,  I  do  know,  and  that  one 
may  be  saved  much  suffering,  if  they  will  let  the 
injured  eye  alone,  and  rub  the  well  eye." 


[Specl.illy  compiled  for  the  Popular  Science  Xeioi.] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY    W.    8.    WELLS,    M.D. 

Cases  of  hydrophobia  are  published  in  the  Med- 
ical Gazelle  (India),  among  which  is  that  of  an  offi- 
cer under  the  care  of  Surgeon-Major  P.  J.  I'reyer. 
The  patient  was  bitten  on  the  hand  by  a  mad  pup 
a  year  and  a  half  before  the  development  of  ^he 
hydrophobic  symptoms,  which  ended  fatally.  The 
remedies  tried  were  morphia  and  atropine  given 
hypodermically. 

Dr.  Freyer  directs  attention  especially  to  one 
point  in  the  case  ;  viz.,  that  Ihe/irst  symptom  was 
pain  in  the  cicatrix  oflhe  old  bite.  He  considers  that 
this  points  to  the  disease  being  localized  in  the 
neighborhood  of  the  bite  for  a  considerable  period ; 
and  he  is  led  to  believe  that  the  poison  received 
from  the  bite  of  a  rabid  animal  does  not,  as  in  the 
case  of  snake-poisoning,  rapidly  iuvade  the  system, 
but  remains  localized  at  the  seat  of  injury  for  an 
indefinite  period,  and,  maturing  there  by  some 
peculiar  process,  suddenly,  after  the  lapse  of  davs, 
^Yeeks,  months,  or  years,  invades  the  system. 

Upon  this  exceedingly  plausible  theory  he  ex- 
plains the  fact  that  the  first  symptom  in  the  actual 
development  of  the  disease  was  pain  in  the  seat  of 
the  bite  ;  and  upon  this  theory  the  practical  lesson 
taught  is  the  free  removal  or  free  destruction  of  the 
part  bitten,  by  excision  or  caustics,  or  both,  as  soon 
as  practicable. 

Care  should  be  taken  that  the  fleshy  parts  around 
the  bite  should  be  freely  excised  considerably  be- 
yond the  margin  of  the  bite,  and  then  thoroughly 
cauterized,  and  subsequently  dressed. 

Should  a  surgeon  not  be  at  hand  to  excise  the 
wound,  apply  lunar  caustic,  a  live  coal,  or  a  red- 
hot  nail,  wire,  or  other  iron,  down  into  the  bite, 
deep  enough  to  destroy  the  tissues  around  the  bitten 
part  into  which  the  hydrophobic  poison  is  lodged. 
If  this  course  has  not  been  followed  as  a  precau- 
tionary measure  at  the  time  or  soon  after  the  bite, 
the  cicatrix  and  surrounding  tissues  should  be  ex- 
cised subsequently. 

Dr.  Freyer  is  of  the  opinion,  that,  in  the  case  of 
the  officer  alluded  to,  if  excision  had  been  per- 
formed even  shortly  before  the  active  symptoms  set 
in,  although  a  year  and  a  half  after  the  bite,  the 
disease  would  not  have  ended  fatally. 

At  a  recent  meeting  of  the  Berlin  Medical  So- 
ciety Ilahn  reported  fifteen  partial  or  total  extir- 
pations of  the  larynx.  Of  their  patients,  two  were 
living.  One  was  operated  upon  seven  years  ago, 
and  is  in  good  health,  aged  sixty-nine.  In  this 
case  the  extirpation  was  very  extensive,  and  the 
specimen  was  typical  carcinoma.  The  second  case 
was  operated  on  one  and  a  half  years  previously, 
and  was  partial. 


Hahn  believes  that  carcinoma  which  shows  a 
tendency  to  horny  or  warty  growth  has  a  more  fa- 
vorable prognosis  than  other  carcinomata.  He 
thinks  that  most  operations  are  undertaken  too 
late,  and  that  malignant  tendency  contra-indicates 
operating  at  all. 

Brown-S6quard  reported,  in  V  Union  Me'dicale, 
a  series  of  experiments  on  rabbits  and  birds,  in 
which  he  produced  a  kind  of  rabies  by  injecting  oil 
of  tansy.  This  rabies  he  was  able  to  overcome  by 
subcutaneous  injections  of  chloral,  and  surrounding 
the  subjects  with  vapors  of  tliis  drug,  and  believes, 
from  analogy,  that  chloral  so  administered  would 
prove  to  be  a  preventive  of  true  rabies  in  man. 

Dr.  Feltz,  in  L'Art  Medical,  relates  the  follow- 
ing as  a  possible  explanation  of  the  occurrence  of 
left-handedness.  In  a  family  composed  of  five 
persons,  the  father  and  mother  were  right-handed, 
as  was  also  the  eldest  son,  who  had  been  cared  for 
in  his  infancy  by  a  nurse.  The  second  child  had 
been  nursed  by  the  mother,  and  was  left-handed. 
The  third  child,  also  nursed  by  his  mother,  was  at 
the  age  of  one  year  evidently  left-handed,  never 
grasping  any  object  with  his  right  hand.  Dr. 
Feltz  noticed  that  the  mother  carried  the  child  on 
her  left  arm,  and,  upon  being  ijuestioned,  said  it  had 
always  been  her  custom  to  carry  her  children  on 
this  arm.  The  doctor  advised  her  to  hold  the  child 
on  her  right  arm. 

She  did  so  ;  the  child  soon  began  to  use  his  right 
hand  in  seizing  objects,  and  is  now,  at  the  age  of 
ten  years,  normal  as  regards  the  preference  of  the 
right  over  the  left  hand.  The  doctor  explained 
that  when  the  nurse  carries  the  child  on  her  left 
arm,  the  left  arm  of  the  infant  is  the  one  which  is 
free,  and  which  consequently  he  learns  to  use,  to 
the  neglect  of  the  right. 

BijcQUOY  says,  in  a  recent  monograph  on  duo- 
denal ulcer,  that  the  diagnosis  depends  upon,  (1) 
intestinal  hemorrhages,  with  tar-like  fa-ces  occur- 
ring suddenly  and  abundantly  shortly  after  meals, 
causing  extreme  anaemia  ;  (2)  pain  at  the  close  of 
stomach  digestion  in  the  right  hypochondriura, 
sometimes  with  reflex  nervous  phenomena  ;  (3) 
vomiting,  icterus  occasionally,  and  a  remarkable 
preservation  of  the  appetite.  The  duodenal  ulcer 
occurs  most  frequently  in  men. 

The  treatment  is  nearly  the  same  as  that  of  gas- 
tric ulcer,  but  the  exclusive  milk  diet  need  not  be 
persisted  in  for  so  long  a  period. 

Dr.  Wentscher  reports,  in  the  Berlin  Klin. 
Woch,  a  case  of  ileus  cured  by  intestinal  puncture 
and  one  washing-out  of  the  stomach,  as  recom- 
mended by  Kussmaul.  The  obstruction  had  lasted 
ten  days.  A  coil  of  intestine  was  clearly  marked 
on  the  left  side,  above  the  umbilicus,  and  a  fine 
trocar  introduced.  Gases  of  not  very  bad  odor 
passed  through  the  canula,  and  also  a  teaspoonful 
of  opaque  green-white  fluid  of  fecal  odor. 

The  abdominal  swelling  immediately  collapsed. 

The  stomach-pump  was  also  used  shortly  after, 
and  the  relief  was  prompt. 

An  article  is  published  in  the  Gazetia  Degli 
O.yntali  by  M.  Taruzza,  on  the  value  of  effused 
blood  in  treating  wounds.  He  claims  that  hem- 
orrhage fiom  wounds,  unless  due  to  lesion  of  large 
vessels,  or  in  excess,  does  not  interfere  with  pri- 
mary union.  He  does  not  think  it  necessary  to 
follow  strictly  the  rule  to  secure  complete  arrest 
of  hemorrhage,  and  to  apply  firm  compre.<sion. 
He  relies  en  perfect  disinfection  of  the  bleeding- 
surface,  as  far  as  pos.sible,  by  means  of  weak  solu- 
tions of  carbolic  acid  or  mercuric  chloride.     After 
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this  he  leaves  the  cavity  of  the  wound  full  of  blood, 
the  edges  being  accurately  sutured,  and  without 
fear  that  primary  union  will  not  result. 

His  experience  is,  that,  in  wounds  perfectly  dis- 
infected and  free  from  foreign  substances,  effusion 
of  blood  is  not  a  source  of  danger,  but  the  reverse, 
as  the  effused  blood  fills  the  wound-cavity  per- , 
fectly,  preventing  the  formation  of  empty  spaces, 
and  making  compression  and  drainage  superfluous, 
and  the  organization  of  the  clot  favors  union.  He 
is  opposed  to  the  drainage-tube,  thinking  that  it 
increases  risks  of  sepsis,  and  may  remove  from  the 
wound  fluids  which,  when  aseptic,  may  be  useful 
by  re-absorption. 

Dr.  a.  C.  W.  Beecher  reported  recently  to  the 
Philadelphia  County  Medical  Society  a  case  of 
simple  fracture  of  the  distal  phalanx  of  the  index- 
finger  which  he  treated  by  applying  a  narrow  ban- 
dage from  the  end  of  the  finger  to  the  second  joint, 
making  two  layers.  This  he  coated  thickly  with 
collodion,  which,  drying  and  hardening  quickly, 
made  a  neat,  smooth,  and  stiff  water-proof  casing, 
which  was  worn  with  but  one  change  until  the 
fracture  was  cured. 

It  is  stated,  in  the  Arch.  Med.  Beiges,  that  fluid 
extract  of  Quebracho  applied  to  a  wound,  a  burn, 
an  ulcer,  or  a  frost-bite,  is  more  healing  even  than 
iodoform.  Spread  over  such  a  surface,  it  dries  in 
the  course  of  half  an  hour,  forming  a  tough  and 
very  adhesive  brownish  crust,  which  can  be  removed, 
as  desired,  by  soaking  in  warm  water.  In  the  in- 
terim cicatrization  progresses  rapidly. 

In  the  Arch,  de  Med.  y  Cir.  de  los  Ninos  Dr.  G. 
Alvarez  reports  a  case  of  convulsions  in  a  child 
eleven  months  old,  in  which  a  diagnosis  had  been 
made  of  meningitis,  but,  as  no  other  symptoms  of 
this  disease  were  present,  the  doctor  was  inclined 
to  regard  the  spasms  as  reflex  in  nature.  The 
child  was  stripped,  and  it  was  seen  that  he  was 
suffering  from  strangulated  inguinal  hernia. 
After  .considerable  difficulty  the  hernia  was  reduced 
by  taxis,  and  a  truss  was  applied. 

The  convulsions  ceased  at  once,  and  there  was 
no  return. 

Dr.  Geneoil  writes  to  the  Bulletin  General  de 
Therapeutique,  that,  after  having  tried  various 
means  to  arrest  epistaxis  in  children,  he  tried 
lemon-juice,  and  for  twelve  years  has  had,  from 
its  use,  the  best  results,  with  no  failures.  His 
method  is,  first  to  wash  out  the  nostrils  with  an 
ordinary  urethral  syringe,  and  then,  having  re- 
moved all  clots,  he  injects  with  the  syringe  the 
juice  of  the  freshly  squeezed  lemon.  He  found 
that  almost  always  one  injection  is  suflicient  to 
stop  the  bleeding  in  two  minutes.  He  did  not  get 
such  results  from  using  citric  acid. 

Dr.  VV.  T.  Dodge,  Marlette,  Mich.,  reports  to 
the  New  York  Medical  Record  a  case  of  persistent 
vomiting,  after  labor,  arrested  by  tincture  of 
iodine,  after  all  the  usual  remedies  had  failed,  such 
as  lactopeptine,  carbolic  acid,  nitrate  bismuth, 
lime-water,  etc. 

The  labor  required  the  use  of  forceps,  and  the 
patient  was  much  exhausted ;  but  the  uterus  con- 
tracted well.  Antiseptic  precautions  were  at  once 
adopted.  The  labor  was  followed  by  atony  of  the 
bladder,  and  the  doctor  confesses  he  improperly 
yielded  to  the  solicitations  of  the  patient  for  chloro- 
form ansesthesia  during  catheterization.  Irritabil- 
ity of  the  stomach  followed,  and  on  the  third  day 
her  stomach  rejected  every  thing. 

Then,  medicines  failing,  all  attempts  at  nourish- 
ment by  the    stomach    were    discontinued,    and 


nutritive  enemata  were  given  every  two  hours, 
combined  with  hypodermic  injections  of  brandy. 
Notwithstanding,  the  vomiting  and  nausea  con- 
tinued until  the  evening  of  the  fifth  day,  when  her 
condition  was  critical,  —  the  pulse  130,  temperature 
101°  F.,  with  symptomsof  impending  collapse.  The 
uterus  was  firmly  contracted,  abdomen  free  from 
tenderness,  and  the  lochia  normal.  So  the  doctor 
could  not  diagnose  septicasmia.  At  this  juncture 
he  recollected  having  seen  an  article  by  Dr.  Eliot, 
reported  in  the  Record,  recommending  tincture  of 
iodine.  He  at  once  gave  five  drops  of  the  tincture  of 
iodine  in  a  tablespoonful  of  sweetened  water.  Two 
hours  later,  the  retching  and  vomiting  were  under 
control,  and  she  desired  food.  Milk  in  lime-water 
was  given  and  retained.  Twice  slight  nausea  re- 
turned, but  was  quelled  by  the  iodine.  She  made 
a  rapid  recovery. 

— * — 

MEDICAL  MEMORANDA. 

Dr.  Longstrkth  recommends  a  large-handled 
knife  for  post-mortem  operations,  as  less  tiresome 
to  use  than  one  with  a  small  handle. 

Soft,  thin,  waxed  paper  is  found  to  answer  the 
purpose  of  oiled  silk  or  muslin  in  the  majority  of 
dressings,  and  is  very  much  cheaper. 

Ax  Elephant's  Stomach.  —  Professor  Seguin 
and  Dr.  Godfrey  dissected  the  carcass  of  the  ele- 
phant Alice,  burned  in  the  fire  at  the  Barnum  & 
Bailey  winter  quarters  in  November.  In  the 
stomach  was  found  over  three  hundred  pennies, 
part  of  1%  pocket-knife,  four  cane  ferules,  a  piece 
of  lead  pipe,  and  some  pebbles. 

Lotion  for  the  Skin.  —  A  correspondent  of 
the  Medical  World  writes  :  — 

"  While  a  student  at  Old  Jefferson,  I  learned  to 
use  a  lotion  which  has  the  curious  property  of  pre- 
serving the  skin  from  the  effects  of  cold,  prevent- 
ing chaps,  and  rendering  the  hands  soft,  white,  and 
smooth.  One  need  not  wear  gloves  in  winter  if 
this  be  used  constantly :  — 

"  R.  Ol.  rosse gtt.  xv. 

Glycerinie 3    j. 

Sp.  myicijE fl3  iij. 

OI.  cajupiiti gtt.  XX. 

"  M.  S.  —  To  be  used  on  the  hands  every  night 
before  going  to  bed;  and  in  cold  weather  to  be 
applied  before  going  out  into  the  open  air,  the 
hands  being  first  washed  and  dried." 

The  Crown  Prince  of  Prussia.  —  Dr.  Som- 
merbrod  of  the  Breslau  University,  an  eminent 
laryngologist,  lectured  on  the  case  of  the  Crown 
Prince  in  Berlin  Dec.  6.  He  is  inclined  to  the 
conclusion  that  it  is  a  case  of  simple  perichondritis 
with  abscess  formation,  and  not  of  a  cancerous 
nature,  though  some  difficulty  is  likely  to  be  pre- 
sented in  the  extrusion  of  several  pieces  of  dead 
cartilage.  He  said  the  prospects  of  the  Prince's 
recovery  were  hopeful. 

Dysentery.  —  Dr.  Rennie  reports  that  cases  of 
dysentery  which  have  been  unsuccessfully  treated 
with  opium  and  ipecac  have  been  cured  by  tincture 
of  cannabis  indica,  which  he  has  given,  however, 
in  conjunction  with  carbonate  of  bismuth  and  aro- 
matics. 

Internal  Use  of  Glycerine.  —  Dr.  Tisne 
asserts  that  glycerine  taken  internally  exerts  a 
beneficial  effect  upon  nutrition,  increasing  the 
weight,  and  palliating  many  of  the  distressing 
symptoms  of  phthisis,  such  as  lo.ss  of  appetite, 
diarrhcea,  night  sweats,  and  insomnia.  Its  action 
on  the  liver  is  manifested  by  an  increase  in  the 
size  of  the  organ,  and  a  more  abundant  flow  of 
bile.  It  has  a  diuretic  effect,  and  increases  the 
excretion  of  urea,  the  chlorides,  and  phosphates. 
The  alkalinity  of  the  urine  is  diminished,  and  if 
any  pus  be  present  in  this,  it  is  greatly  lessened  in 
amount. 
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Mkssks.  Mariani  &  Co.,  127  Fifth  Avenue,  New 
York,  will  send  free,  to  any  pliysician  mentioning  this 
paper,  a  treatise  on  coca  erytliroxylon  and  its  uses  in 
the  treatment  of  disease,  with  notes  and  comments 
by  prominent  physicians. 

— ♦ — 

Imperial  Granum  has  now  been  before  the  public 
for  many  years,  and  is  generally  admitted  to  be  a  stand- 
ard preparation.  There  can  be  no  doubt  that  this  is 
due  to  its  uniformly  superior  quality,  and  the  success, 
ful  results  obtained  wifh  it  in  all  cases  wliere  an  arti- 
ficial food  is  required. 

— ♦— 

Hydrolkine  is  not  only  a  perfect  emulsion  of  cod- 
liver  oil  and  water,  but  is  so  treated  that  the  digestive 
process  is  already  partially  effected,  thus  allowing  it  to 
be  assimilated  by  the  weakest  stomachs.  It  lias  often 
been  used  with  the  best  results  in  ea.ses  where  the 
pure  oil  proved  unsatisfactory. 


Dr.  Eustace  Smith  of  London,  physician  to  the 
Children's  Ho.spital,  and  author  of  Wastiny  Diseases 
of  Infants  and  Children,  says;  "Mei.lin's  Food  is  liy 
far  the  best  of  any  with  which  I  am  acquainted.  It 
seems  to  agree  equally  well  with  children  whether 
they  are  health y"or  diseased." 


St.  Loui.s,  Mo.,  Oct.  18,  1887. 
Mr.  David  Bovlk,  Chicago,  III. 

Dear  !<ir,  —  In  reply  to  your  favor  of  the  18th  inst., 
we  are  pleased  to  state  that  we  have  had  one  of  your 
twenty-five  ton  refrigerating  machines  in  constant  work 
since  1880.  Your  machine  had  done  all  that  you  claimed 
for  it  up  to  time  you  put  on  your  improvements,  and 
since  then  the  machine  has  done  a  great  deal  more 
than  was  expected. 

We  are  thoroughly  satisfied  with  the  operation  of 
your  machine,  and  think  it  is  the  best  machine  iu  the 
market  to-day. 

Yours  truly, 

N.  K.  Fairbank  &  Co. 


Horsford's  Acid  Phosi'hate  is  a  gentle,  powerful, 
and  agreeable  restorative  and  nourishing  agent,  and 
has  been  found  remarkably  efficacious  in  dyspepsia, 
indigestion,  headache,  and  other  diseases  arising  from 
indigestion  of  the  food.  It  tones  the  feeble  stomach, 
and  enables  the  functions  of  digestion  to  be  perfected. 
For  nervousness,  hysteria,  mental  exhau.stion,  tired 
brain,  and  sleeplessness,  it  is  almost  a  specific.  In 
cases  of  weakened  energy,  impaired  vitality,  and  alco- 
holism, it  restores,  invigorates,  and  rebuilds.  Hors- 
ford's Acid  Phosphate  is  for  sale  by  all  druggists  and 
dealers  in  medicine. 
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HOW  TO  MAKE  A  SUN-DIAL. 
A  SIMPLE  sun-dial  can  be  easily  made  out 
of  wood  or  pasteboard,  which  maj-  be  placed 
out  of  doors  in  any  convenient  place,  or  upon 
the  window-sill  of  a  room  with  a  southern 
exposure,  and  will  indicate  the  solar  time  as 
accurately  as  the  more  expensive  stone  or 
metal  dials.  The  method  of  drawing  the  hour- 
lines  is  as  follows :  Take  a  piece  of  wood  or 
pasteboard  of  any  convenient  size,  and  draw 
upon  it  the  line  AB,  which  will  be  the  noon 
or  Xll-o'clock  line  upon  the  dial.  Then 
make  the  angle  BAE,  which  must  equal  the 
latitude  of  the  locality.  At  Boston  this 
would  be  about  42^°.  From  any  point  upon 
AB,  as  S,  draw  SE  perpendicular  to  AR; 
and  at  E  draw  OEH  perpendicular  to  AB. 
Measure  upon  AB,  EC  equal  to  ES,  and  from 
the  point  (7  as  a  centre  draw  the  quarter-circle 
EF,  which  is  to  be  divided  into  arcs  of  1.5°, 
commencing  at  E.  Through  these  divisions 
draw  the  lines  Ca,  Cb,  Cc,  Cd,  etc.  ;  and  then 
from  A  draw  the  lines  passing  through  a,  b,  c, 
d,  etc.,  which  will  be  the  hour-lines,  where  the 
shadow  will  fall.  Lay  off  on  GE  the  points 
Ea',  Eb',  Ec',  Ed',  equal  to  Ea,  Eb,  Ec,  Ed, 
and  draw  the  hour-lines  from  A  through  them 
in  the  same  way.  It  should  be  noted  that  the 
Vl-o'clock  line  is  a  perpendicular  to  AB  drawn 
through  A.   The  point  to  which  the  Vll-o'clock 


line  is  drawn  is  not  shown  in  the  diagram,  for 
lack  of  room ;  but  it  is  found  in  the  same 
manner  as  the  others,  —  by  extending  the  line 
EH,  and  extending  the  lower  dotted  line 
from  C  till  A  intersects.  The  hour-lines 
before  six  in  the  morning  and  after  six  in  the 
afternoon  are  a  continuation  of  the  lines  on 
the  opposite  side  of  A.  Thus,  the  V  hour- 
line  in  the  morning  is  found  by  extending 
the  V  hour-line  for  the  afternoon  through 
the  point  A.  The  style  which  is  to  cast  the 
shadow  is  of  the  shape  of  the  triangle  EAS, 


with  the  side  AS,  which  casts  the  shadow, 
prolonged  to  any  convenient  length.  It  must 
be  placed  upright  on  the  dial  in  the  direction 
of  the  line  AE. 

To  set  the  dial  in  position,  it  is  only  neces- 
sary to  place  it  at  noon-time  so  that  the  shad- 
ow of  the  style  falls  along  the  XII  line.  It 
should  also  be  remembered  that  the  solar,  and 
clock  or  mean  time  rarely  agree,  and  the 
proper  correction  must  be  found.  This  is 
given  for  every  day-  in  the  year  in  many 
almanacs.  Thus,  if  the  sun  is  found  to  be 
ten  minutes  fast,  the  shadow  must  fall  upon  the 
noon-mark  at  ten  minutes  of  twelve  by  the 
clock.  There  is  also  a  constant  correction  to 
be  made,  owing  to  the  use  of  "  standard  time  " 
in  different  sections  of  the  country.  At 
Boston  this  amounts  to  about  fifteen  minutes, 
which  must  be  added  to  the  clock  time  without 
regard  to  the  difference  between  the  sun  and 
the  clock.  Thus,  when  the  clocks  at  Boston 
mark  a  quarter  to  twslve,  the  sun  is  on  the 
meridian,  and  it  is  rS.lly  twelve  o'clock.  In 
the  longitude  of  New  York  and  Philadelphia 
this  may  be  disregarded,  and  only  the  correc- 
tion as  given  in  the  almanac  used. 

We  can  only  saj',  in  conclusion,  that  these 
directions  are  much  simpler  than  they  appear 
at  first  sight,  and  that  anj'  one  possessed  of 
an  elementaiy  knowledge  of  geometry,  and  a 
pair  of  drawing  compasses  and  a  protractor, 
will  find  no  difficulty  in  making  for  himself  a 
useful  and  entertaining  piece  of  horological 
apparatus. 


AN    EXPERIMENT    UPON    MAGNETIC 
INDUCTION. 

If  a  piece  of  metal  is  rapidly  moved  before 
the  poles  of  a  magnet,  currents  of  electricity 
are  induced  in  it,  and,  by  their  reaction  upon 
the  magnet,  tend  to  stop  its  motion.  This 
phenomenon  was  first  observed  by  Arago  in 
1824,  and  was  more  fuUj^  demonstrated  and 
explained  by  Faraday.  He  suspended  a 
cube  of  copper  to  a  twisted  thread  which 
was  placed  between  the  poles  of  a  powerful 
electro-magnet.  Left  to  itself,  it  began  to 
spin  round  with  great  velocitj',  but  stopped 
the  moment  the  electro-magnet  was  excited  by 
a  current  of  electricity.  In  a  similar  way,  if 
a  knife-blade  is  moved  backwards-  and  for- 
wards between  the  poles  of  a  strong  magnet, 
great  resistance  is  felt,  "as  if  the  knife  was 
cutting  through  cheese ;  "  and  it  may  even  be- 
come heated  the  same  as  by  actual  friction. 
This  principle  is  practically  made  use  of  in  the 
construction  of  delicate  galvanometers,  where 
the  oscillations  of  the  magnetic  needle  are 
controlled  and  "dampened  "  by  the  proximity 
of  a  mass  of  copper. 

The  illustration  shows  a  very  simple  and 
effective  way  of  showing  this  effect  of  induc- 
tion. A  top  is  constructed  out  of  a  piece  of  tin 
or  sheet-iron.  When  it  is  at  rest,  the  metal 
will  be  attracted  by  a  magnet  in  the  usual 
way ;  but  if  rapidly  rotated,  and  the  magnet 
brought   over   it,   the    induced   currents   will 


cause  it  to  be  repelled  by  the  magnet.  The 
energy  of  this  repulsion  will  be  proportional 
to  the  speed  of  rotation ;  and  as  this  dimin- 
ishes, the  repulsion  becomes  less  and  less,  and 
at  a  certain  point  the  attractive  influence  is 
again  exerted.  If  the  poles  of  the  magnet 
are  held   to  the  edge  of  the   revolving  disk, 

—  that  is,  parallel   to  the  plane  of  rotation, 

—  the  induced  currents  will  neutralize  each 
other,  and  no  effect  will  be  observed. 

This  apparent  paradox  of  the  attraction  and 
repulsion  by  a  magnet  of  the  same  piece  of 
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metal,  is  a  striking  illustration  of  the  effect  of 
induced  currents ;  and  the  experiment  with 
the  top  is  especially  well  adapted  to  illus- 
trate it  in  the  lecture-room  or  before  a  class 

of  students. 

— ( — 

[Original  in  Popular  Science  News-I 
ON  THE  STUDY  OF  NATURE. 

BT   PROFESSOR   N.    8.    SHALER. 
I. 

Modern  science  has  done  much  to  better  the 
condition  of  humanity.  It  is  easy  to  see  on  every 
side  the  vast  advantages  accruing  to  man  from 
the  discoveries  of  recent  years.  A  thousand  bur- 
dens have  been  lightened ;  from  the  cheapening  of 
food  to  the  lengthening  of  days,  men  have  found 
their  profit  in  science.  It  is  pfobable,  however, 
that  the  greatest  gain  which  can  come  from  our 
better  understanding  of  nature  is  one  which  is  still 
to  be  appropriated  by  the  masses  of  men ;  viz. ,  the 
good  which  will  accrue  from  the  better  under- 
standing of  the  universe  in  which  they  dwell. 

The  old  view  of  the  world  —  a  view  which  ren- 
dered it  hopeless  for  man  to  be  intellectually  recon- 
ciled to  his  surroundings  —  was  unhappy,  in  that 
it  placed  men  in  an  attitude  of  conflict  with  nature. 
The  realm  of  Providence  was  limited  to  those  things 
in  which  the  Infinite  directly  interfered  with  the 
course  of  nature  for  the  benefit  of  those  who  might 
receive  such  comforts.  The  world  at  large  was 
looked  upon  as  a  vast  chaos  of  uncontrolled  action. 
It  is  true  that  the  best  teachings  of  Christianity 
were  to  the  effect  that  the  Divine  pervaded  nature, 
but  this  view  was  little  recognized  in  the  religious 
faith  of  men.  To  most,  the  universe  as  a  whole 
remained  as  the  abiding  place  of  evil.  Science  has 
gradually  destroyed  this  primitive  notion  of  nature, 
and  is  bringing  men  to  perceive  that  all  things 
work  together,  and  work  together  for  good;  that 
the  whole  is  in  one  hand,  and  not  the  battle-field 
of  discordant  powers. 

So  far,  only  those  who  deal  much  with  science, 
and  not  even  all  those  followers  of  natural  law,  have 
perceived  the  beauty  of  this  accord  in  the  world  about 
them.  It  has,  however,  come  to  all  devoted  students 
of  nature  —  to  all,  at  least,  save  the  few  who  enter 
on  their  work  with  overmastering  prejudices  —  to 
conceive  this  world  as  a  place  where  exquisitely  or- 
dered forces  control  the  march  of  events.  Every 
true  naturalist  finds  this  conviction  to  enter  into  his 
soul,  and  the  fulness  of  his  faith  is  the  reward  he 
receives  for  his  labor.  It  is  easy  to  bring  to  men 
the  immediate,  tangible  profits  of  a  wonderful 
discovery.  It  is  hard,  indeed,  to  find  the  way  in 
which  this  enlargement  of  the  understanding  as  to 
the  ways  of  the  world  can  be  brought  into  their 
minds.  The  dominant  spirit  of  utilitarianism 
causes  men  to  grasp  at  once  upon  the  advantages 
of  a  tangible  sort  afforded  them  by  scientific  work. 
The  shadowy  profits  which  the  naturalist  wins, 
though  the  best  which  comes  to  him  from  his  endeav- 
ors, escape  them.  It  is  of  the  utmost  importance 
that  this  peculiar  confidence  in  nature  which  the 
naturalist  obtains  should  become  the  property  of 
aU  men,  and  not  remain,  as  at  present,  the  peculiar 
blessing  of  a  few. 

At  first  sight,  it  seems  difficult  to  provide 
the  general  public  with  any  such  insight  into  the 
depths  of  the  world's  affairs  as  is  required  for  the 
communication  of  this  peculiar  spirit,  lint  few 
can  be  naturalists  in  the  larger  sense  of  the  word. 
Not  more  than  one  in  a  thousand  at  most  of  the 
people  in  our  busy  societies  can  spare  the  time 
from  the  ordinary  occupations  of  life  to  attain  to 
this  peculiar  training.  The  question  arises,  whether 
the  sense  of  nature  can  be  given  without  the  elabo- 
rate education  of  the  professional  student  of  nat- 


ural science.  It  appears  to  me  that  it  can  be 
afforded  to  all  those  who  care  to  seek  in  any  way 
for  the  higher  gifts  of  culture,  even  if  in  their  seek- 
ing they  are  hampered  with  the  ordinary  burdens 
of  a  busy  life.  So  far,  our  effort  to  develop  by 
teaching  the  sense  of  relations  in  nature,  has,  it 
seems  to  me,  been  greatly  misdirected.  In  our 
schools  we  endeavor  to  inform  the  student  as  to 
the  facts  of  the  different  sciences.  In  this  way  we 
perhaps  instruct  him  concerning  a  wide  range  of 
phenomena,  teach  him  to  classify  animals,  to  name 
the  heavenly  bodies,  or  to  tell  something  of  the 
succession  of  events  noted  by  the  geologist.  From 
all  this,  he  generally  gets  about  as  much  of  a 
knowledge  of  nature  as  one  does  of  European  his- 
tory by  committing  to  memory  the  names  of  sover- 
eigns, or  the  successive  battles  which  have  taken 
place  on  that  continent.  If,  in  such  a  system  of 
training,  the  student  should  compass  in  his  memory 
all  that  has  been  written  concerning  natural  phenom- 
ena, he  would  not  thereby  become  in  the  true  sense 
a  naturalist.  He  would  gain  no  insight  of  an 
available  sort  into  the  world  about  him,  and  would 
certainly  fail  to  acquire  that  peculiar  confidence  in 
the  world  which  it  should  be  the  first  aim  of  his 
work  to  afford  him.  Let  us  suppose  that  we  take 
a  child  from  its  mother's  arms  in  early  infancy, 
place  him  in  some  unloving  care,  taking  pains  at 
the  same  time  during  the  process  of  his  growth  to 
lecture  him  ceaselessly  on  the  nature  of  maternal 
love.  Could  we  expect  the  youth  to  have  any  such 
sense  of  affection  for  his  unseen  mother  as  he 
would  have  attained  to  if  he  had  been  brought  up 
in  immediate  relations  with  her?  Yet  something 
lilie  this  we  do,  when,  without  any  close  personal 
contact  with  nature,  we  endeavor  to  instruct  a 
youth  as  to  the  qualities  of  his  great  mother,  the 
world  from  which  he  has  come. 

If  a  sense  of  nature  depended  on  a  very  wide 
range  of  knowledge,  manifestly  it  would  be  impos- 
sible for  the  most  of  men  to  attain  to  it.  We 
should  have  to  look  forward  to  the  institution  of  a 
race  of  prophets  or  scientific  men  who  were  privi- 
leged to  journey  into  the  remote  land,  and  now  and 
then  bring  back  some  preservable  fruits  as  sad 
tokens  of  how  good  that  realm  is,  and  yet  how 
unattainable  to  their  fellows.  Fortunately,  how- 
ever, we  are  sure  to  find  out,  after  more  or  less 
abortive  trials  of  our  present  system  of  education, 
that  the  sense  of  nature  does  not  demand  a  wide 
training,  though  it  does  call  for  one  very  different 
from  that  we  now  seek  to  give.  A  true  sense  of 
the  natural  world  can  be  obtained  with  compara- 
tively little  actual  knowledge,  provided  that  knowl- 
edge be  gained  by  deliberate,  thoughtful,  personal 
experience.  It  hardly  matters  how  limited  is  the 
field  of  learning,  provided  it  be  won  with  the  moral 
intensity  of  purpose  and  an  affectionate  sacrifice, 
which  all  true  naturalists  give  to  their  work.  The 
field  of  science,  in  other  words,  is  not  a  great  farm 
on  whose  broad  acres  the  tiller  rears  a  great  store 
of  grain :  it  is  a  garden  where  loving  care  may  give 
the  richest  possible  return  of  beauty  and  delight. 

It  is  important  to  those  who  would  undertake 
the  unprofessional  study  of  nature  that  they  should 
disabuse  their  minds  of  the  notion  that  science  can 
only  grow  where  there  are  great  laboratories  and 
teachers  of  much  repute,  and  that  the  study  of  it 
must  begin  far  away  from  the  familiar  things  of 
life.  As  long  as  this  notion  prevails,  it  will  be 
impossible  to  bring  the  scientific  motive  into  the 
possession  of  most  men.  The  truest  fact  of  science 
is,  that  it  does  not  depend  upon  its  store  of  knowl- 
edge, but  does  depend  on  the  way  in  which  men 
seek  for  that  knowledge.  If  every  man  could  be 
brought  into  the  habit  of  approaching  his  daily 
tasks,  be  they  of  the  humblest  trade,  with  a  desire 
to  see  why  the  conditions  about  him  were  what 


they  are,  all  men  would  have  the  scientific  spirit 
instilled  into  them;  and  in  their  ordinary  lives,  with 
thought  which  was  merely  the  most  wholesome  ac- 
companiment of  action,  they  would  win  their  way 
to  all  that  which  is  most  precious  in  a  life  of  pure 
research.  If  a  boy,  when  setting  about  a  trade, 
could  be  taught  to  go  backward  from  the  simple  ex- 
periences of  eye  and  hand  until  he  saw  some  long 
perspectives  in  the  nature  with  which  he  dealt,  if 
he  could  be  trained  to  watch  for  every  indication  of 
the  unknown,  and  diligently  seek  the  explanation 
of  it,  the  end  would  be  won,  and  all  men  would  be 
students  of  nature;  for  as  soon  as  the  mind  begins 
to  ask  why  these  things  are  so,  and  as  soon  as  it 
learns  by  observations  where  experiment  can  be 
applied  to  go  beyond  the  bounds  of  knowledge,  a 
kindly,  sympathetic  relation  with  the  world  is 
established. 

It  seems  that,  if  science  is  to  be  made  the 
common  property  of  men,  we  must  accomplish  the 
result  by  creating  a  spirit  of  inquiry,  and  applying 
it  to  the  work  which  men  have  to  do  in  their  daily 
routine.  The  way  to  accomplish  this  task  is 
doubtless  the  most  important  question  which  the 
world  now  has  to  face,  for  on  the  reconciliation  of 
man  with  nature  clearly  depends  the  largest  ad- 
vance which  is  now  possible  to  our  kind.  The 
only  way  to  bring  this  result  about  is  by  giving 
men  a  great  part  of  their  education  in  connection 
with  the  work 'which  they  have  to  do  in  life.  Our 
present  theory  is,  to  take  youths,  boys  or  girls, 
teach  them  first  the  rudiments  of  speech,  literature, 
and  mathematics,  or,  in  other  words,  the  common 
foundation  of  our  education,  and  then  give  them 
a  few  years  devoted  to  the  acquisition  of  extremely 
miscellaneous  information,  which  serves  in  a  meas- 
ure for  instruction  and  in  some  small  share  for 
enlargement  of  the  understanding.  There  is  no 
question  that  this  second  stage  of  the  education, 
that  of  miscellaneous  instruction,  is  better  than 
no  training  at  all;  but  the  result  is,  that  in  most 
cases  the  youths  come  to  their  occupations  in  life 
quite  unprepared  to  take  up  their  labor  with  the 
spirit  of  inquiry.  At  the  most,  they  will  go  to 
books  for  knowledge  ;  they  will  never  awake  to 
the  sense  that  each  man  should  be  an  inquirer, 
incessantly  devoted  to  the  task  of  understanding 
the  world  with  which  he  comes  in  contact. 

An  education  designed  to  bring  men  into  closer 
relations  with  nature  must  be  so  contrived  that  the 
body  of  their  training  comes  into  close  connection 
with  the  occupation  which  they  are  to  follow.  Let 
us  suppose  that,  at  fifteen  years  of  age,  it  could  be 
determined  that  the  boy  is  to  be  a  farmer,  is  to 
pursue  any  manufacturer's  calling,  or  engage  in  any 
specified  work  in  life.  It  seems  to  me  that  as  soon 
as  the  youth  has  compassed  the  necessary  rudi- 
ments of  an  education,  has  been  informed  concern- 
ing the  mere  outlines  of  history,  and  given  some 
sense  of  the  greater  works  in  his  own  literature,  he 
should  enter  upon  a  training  for  his  vocation.  In 
that  work,  his  education  should,  as  far  as  possible, 
proceed  in  an  experimental  manner.  Beginning 
with  the  gross  fact  which  comes  to  his  attention  in 
the  actual  pursuit  of  his  occupation,  he  should  be 
taught  as  far  as  possible  to  work  backward  towards 
the  history  and  theory  of  his  art.  It  will,  of  course, 
be  necessary  to  teach  him  the  general  outlines  of 
chemistry  before  he  begins  the  study,  for  instance, 
of  the  chemistry  of  agriculture,  and  the  general 
principles  of  physics  and  dynamics  must  precede  the 
special  problems  in  any  branch  of  engineering;  but 
the  instruction,  however  wide-ranging,  and  it  will 
be  necessary  to  range  over  a  very  wide  field,  should 
always  be  directed  as  far  as  may  be  to  the  ends  of 
teaching  him  how  to  think  and  inquire  in  the  pro- 
cess of  his  daily  labor. 

(Concluded  next  mtmher.) 
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NATURAL  HISTORY  NOTES. 

BY   DR.    S.    F.    LANDREY. 

English-Sparrow  Ingenuity.  —  At  the  city  of 
Lafayette  two  summers  ago,  some  boys,  in  flying  a 
kite,  dropped  it  accidentally  over  a  telegraph  wire, 
whence  the  string  hung  down  several  feet  in  mid- 
air.    A  female  sparrow  coveted  the  string  to  weave 
into  her  nest.     She  pecked  at  it,  on  the  wing,  sev- 
eral times  unsuccessfully,  and  at  last   succeeded 
in  getting  one  foot  and  leg  entangled.     It  proved 
to  be  a  painful  and  precarious  situation.     In  vain 
she  fluttered  and  tried  to  escape.     Her  calls  were 
soon  answered  by  nearly  a  hundred  sparrows,  which 
sat  in  rows  chirping,  occasionally  flying  down  to 
the  imprisoned   bird  near  enough   to  understand 
the  situation.     At  length,   as  if  by  preconcerted 
agreement,  they  started  in  a  circle  round  the  fet- 
tered bird;  each  bird  with  the  certainty  of  a  well- 
aimed  arrow  nipped  the  string  with  its  bill.     Fi- 
nally the  string  parted  suddenly;  the  prisoner  nearly 
touched  the  ground  before  she  recovered  herself 
from  the  fall.     She  flew  to  an  adjoining  building, 
where  her  mates  and  herself  soon  loosened  the  ob- 
noxious string,  and  she  flew  with  it  to  her  nest. 
Several  hundred  men  and  boys  stood  admiring  wit- 
nesses of  the  untrained  performances  of  the.se  so- 
called  mischievous  birds.     Suggestions  of  instinct, 
reason,  perseverance,  etc.,  fell  from  admiring  lips; 
but  the  question,  "  Was  it  reason?  "  remained  un- 
answered by  those  who  allow  to  men  only  this  high 
prerogative.     As  he  is  only  concerned  with  fads, 
it  is  not  the  writer's  province  to  answer  that  ques- 
tion.    Sufiicient  to  know  that  "  not  a  sparrow  falls 
to  the  ground  without  His  care." 


a  pane  or  plate  of  glass.  Every  molecular  fibre, 
spot,  and  variation  will  be  magnified  in  a  wonder- 
ful manner.  The  alternate  lights  and  shades  pro- 
duce a  magnificent  picture  for  study. 

Tyndall  first  demonstrated  that  darkness  is 
produced  at  the  uniting  line  of  two  lights.  Two 
electrical  lights  distantly  situated  with  respect  to 
each  other  will  produce  midway — or,  if  one  be 
stronger  than  the  other,  at  the  appropriate  distance 
from  each  —  a  dark  space. 

So  intensely  brilliant  is  the  light,  that  smoke, 
vapor,  and  ordinarily  invisible  bodies,  cast  deep, 
dark  shadows  to  great  distances,  —  greater  even 
than  it  would  be  safe  to  say  to  one  who  had  never 
seen  them.  Against  the  sides  of  barns,  liouses, 
and  other  buildings,  —  intervening  trees,  their 
branches  and  foliage,  are  not  dimly,  but  neatly  and 
plainly,  shadowed.  The  usual  flickering,  increasing 
and  decreasing,  of  this  class  of  lights,  is  mainly  due 
to  lack  of  power  or  to  imperfectly  compositioned 
carbons. 


[Original  in  Popular  Science  Ifews.] 
BOTANY  AS  A  RECREATION. 

by  FREDERICK  LEROY  SARGENT. 

ni. 


Cunning  of  the  Fox. —On  the  Lower  Wa- 
bash a  company  of  hunters  from  Tippecanoe 
County  encamped  for  the  night  among  the  cavern- 
ous limestone  hills  occasionally  found  in  those 
regions.  The  hounds  soon  traced  up  the  retreat 
of  an  old  gray  fox  and  her  family  in  one  of  those 
narrow  crevices  that  probably  led  into  a  more  open 
cavern  farther  in.  The  whining  of  the  young  foxes 
was  very  distinct,  and  led  to  louder  hayings  of  the 
hounds.  The  mother,  however,  was  "not  at 
home."  But  it  was  not  long  till  her  barking  was 
heard  beyond  the  camp,  on  a  small  hill  in  another 
direction.  The  dogs  soon  took  the  hint,  and  gave 
her  a  magnificent  chase  around  the  hill.  Doubling 
on  her  track  she  deluded  the  dogs,  returned  to  her 
cubs,  and  either  carried  or  induced  them  to  follow 
her  into  the  deeper  recesses  of  the  cavern,  beyond 
the  dangers  of  digging  and  chasing.  I  have  often 
thought  that  little  piece  of  strategy  a  masterly  piece 
of  generalship.  What  could  be  more  natural  than 
to  desire  to  draw  away  from  her  young  ones  the 
threatening  dogs  and  men  ?  Seeming  to  know  that 
her  own  barking  would  have  the  desired  effect  of 
diverting  their  attention  to  larger  game  in  an  open 
field,  she  ventured  to  draw  their  attack  upon  her- 
self, and  succeeded  in  saving  the  lives  both  of  her- 
self and  her  young  ones. 

Electrical  Lights.  —  The  Jenny  electrical 
light  is  in  use  in  Logansport,  Ind.  Some  peculiar 
facts  are  noticeable  resulting  from  their  use.  They 
attract  during  the  warmer  weather  all  manner  of 
nocturnal  beetles,  moths,  and  other  insects.  These 
are  destroyed  by  thousands,  for  they  find  their  way 
inside  the  open  globes,  and  the  intense  heat  de- 
stroys them.  Some  new  and  unusual  insects  are 
thus  caught  that  one  might  look  for  in  vain  without 
this  kind  of  a  light. 

Where  a  light  hangs  opposite  a  window,  the  most 
beautiful  frescoings  on  an  opposing  wall  may  be 
discerned  by  letting  the  light  shine,  in  full,  through, | 


Do  Worms  fall  during  Showers?  — After 
some  rainfalls,  angle-worms  are  occasionally  found 
in  crocks  or  other  vessels  placed  under  trees  or  roofs 
of  buildings,  where  certain  birds,  as  robins,  have 
a  short  time  previously  deposited   them,  or  left 
them  suddenly,  by  an   attack  from  jay-birds,  or 
being  scared  away  by  boys  throwing  at  them,  or 
shooting  at  them  with  their  "flippers."     If  under 
a  tree,  or  even  in  a  clear  space,  the  worms  would 
be  dropped  at  once  into  the  vessels;  and  as  they 
are    smooth    inside,  on    account  of    the   glazing, 
the  prisoners  would  have  to  remain.     If  left  suffi- 
ciently long,  they  sometimes  die   and   dry  up  in 
these  locations;  but  if  dropped  on  a  roof,  and  the 
roof  is  old  and  mossy,  they  find  lodgement  under 
spots  of  old   moss  or  under  the  ends  of  spongy 
shingles,  where  they  remain  till  the  rain  induces 
them  to  crawl  out  and  be  washed  down  over  the 
drip,  or  sometimes  through  pipes  into  closely  ce- 
mented cisterns.    Children,  playing,  often  put  such 
objects  in  out-of-the-way  places,  to  see  if  they  will 
swim,  or  to  tempt  some  bird  to  procure  his  dinner. 
I  never  knew  but  one  or  two  extensive  rainfalls 
that  were  prolific   in   fishes,  worms,  etc.     When 
about  eight  years  old,  there  happened,  near  Day- 
ton,  O.,  what   the    "oldest   inhabitants"   called 
a  "cloud-burst,"  which   in   after-years  I  discov- 
ered  to  be  a  water-spout  formed  over  Stillwater 
River,  at  the  milldam.     The  water  — fishes,  cray- 
fishes, and  every  thing  therein   contained  —  was 
bodily  lifted  out  of  the  river,  carried  something 
over  a  fourth  of   a  mile,  above  a  piece  of  inter- 
vening timber,  and  suddenly   collapsed,   deposit- 
ing its  catch,  and  all  the  water,  on  the  turnpike. 
Great  trenches  were  washed  out,  eight  to  ten  feet 
in  depth ;  and  on  the  outer  edge  of  the  break  was 
a  large  collection  of  catfish,  bass,  and  other  water 
inhabitants.     I  gathered  up  some  of  these  myself, 
some  of   nearly  a  pound  weight,  and   took  them 
home. 

In  after-years  I  witnessed  one  of  these  "cloud- 
bursts "  in  broad  daylight,  when  the  fishes  were 
there  again,  and  all  the  mystery  of  it  was  cleared 
away.  The  deceiving  little  "  whirlwinds  "  often 
seen  on  hot  summer  days  convey  a  very  good 
idea  of  the  lifting  power  of  the  air  when  contend- 
ing currents  form  one  of  those  "lifting  spirals," 
and  carry  up  into  mid-air  dust,  leaves,  fodder,  — 
in  fact,  any  thing  almost  that  "falls  in"  when 
the  order  comes  "to  go." 


The  London  Globe  says:  "It  is.  comforting  to 
find  that  the  boiling-point  of  '  allylenedichlordi- 
bromide'  is  190°,  while  that  of  'methylohlordi- 
brompropylcarbinylchloride  '  is  something  between 
140°  and  145°." 


In  the  study  of  sea-weeds  one  can  make  a  very 
good  beginning,  even  to  the  recognition  of  species, 
without  any  aid  from  the  microscope.  Every  one 
who  has  been  at  the  sea-shore  must  have  some  idea 
of  the  beauty  of  these  plants,  but  only  those  who 
have  collected  them  and  studied  them  have  ob- 
tained any  adequate  conception  of  their  exquisite 
delicacy.  The  best  introduction  that  a  beginner 
can  have  is  afforded  by  Hervey's  Sea  Mosses,  a 
delightful  little  book,  adapted  to  the  needs  of  those 
who  know  nothing  whatever  of  botany,  giving  full 
directions  for  practical  study,  and  illustrated  by 
accurate  colored  plates.  For  more  advanced  work 
on  this  group  the  student  will  need  Farlow's 
Marine  Algce  of  New  England  and  Adjacent  Coast; 
microscopical  details  are  illustrated  by  plates. 

The  fresh-water  algffi  are  almost  always  micro- 
scopic, and  in  their  study  one  feels  as  if  he  were 
peering  into  a  new  world.  He  sees  an  endless  vari- 
ety of  form,  some  beautiful  in  their  simplicity, 
others  amazing  in  the  intricacy  of  their  ornamen- 
tation. It  is  a  series  of  surprises.  Mostly  invisi- 
ble to  the  naked  eye,  there  may  be  collected  in  a 
spoonful  of  water  enough  of  these  tiny  plants  to 
furnish  material  for  days,  or  even  weeks,  of  de- 
lightful study.  In  many  cases  their  study  is  not 
difficult,  even  for  the  novice.  Stokes's  Microscopy 
for  Beginners  forms  an  excellent  introduction,  and 
at  the  same  time  serves  as  a  useful  guide  in  the 
recognition  of  the  minute  animals  often  associated 
with  these  lower  plants,  and  not  infrequently  liable 
to  be  mistaken  for  them.  A  thoroHgh  study  of 
these  plants  will  require  the  use  of  Wolle's  Desmids 
of  the  United  States,  and  Fresh- Water  Algce  (exclu- 
sive of  the  desmids)  by  the  same  author. 

The  group  of  diatoms  is  not  treated  in  the  works 
above  mentioned,  except  in  an  elementary  way  by 
Stokes.  The  diatoms  present  peculiar  difficulties, 
and  there  is  no  general  work  in  English  to  which 
the  student  may  be  referred.  Kain's  photographic 
reproduction  of  the  plates  of  Schmidt's  Atlas  der 
Diatomaceenkunde  will  be  found  very  valuable  for 
those  who  wish  to  study  the  species  of  these  exquis- 
ite creatures. 

The  fungi  are  as  numerous  as  they  are  diflScult 
to  study;  and  although  in  certain  groups  familiar- 
ity with  one  species  may  be  obtained  without  a 
great  deal  of  trouble,  in  the  majority  of  cases  the 
student  can  hardly  hope  to  gain  more  than  a  gen- 
eral knowledge,  unless  he  is  prepared  to  devote  con- 
siderable time  to  the  subject,  and  is  able  to  use 
a  number  of  books,  not  only  in  English,  but  in 
French,  German,  and  Latin.  However  valuable 
and  interesting  this  may  be,  we  are  loath  to  stretch 
our  idea  of  ' '  recreation  "  so  as  to  include  such  work. 
We  lack  good  general  books  on  American  fungi 
(at  least  in  English),  and  about  all  we  have  are 
synopses  of  a  few  of  the  smaller  groups  scattered 
through  State  reports  and  botanical  journals.  A 
List  of  Works  on  North-American  Fungi  has  recently 
been  issued  by  Professors  Farlow  and  Trelease,  and 
to  this  we  may  refer  those  who  desire  information. 
The  lichens  are  also,  we  must  confess,  a  difficult 
group;  but  we  are  fortunate  in  having  valuable  aids 
provided  for  the  American  student.  Willey's  In- 
troduction to  the  Stttdy  of  Lichens  offers  all  needed 
preliminary  information  regarding  technical  terms 
and  methods  of  collecting  and  examining,  while 
Tuckerman's  Synopsis  of  North-American  Lichens, 
although  not  yet  completed,  includes  the  great  ma- 
jority of  forms  that  a  beginner  would  be  apt  to 
collect. 

While  it  is,  of  course,  not  to  be  expected  that 
any  one  will  attempt  to  gain  proficiency  in  all  of 
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these  departments,  a  good  general  knowledge  of 
the  vegetable  kingdom  is  quite  within  one's  reach, 
and  is  important  for  all  students  of  botany,  no 
matter  in  what  department  they  are  especially  in- 
terested. During  the  last  few  years  there  have 
appeared  several  excellent  books,  which  are  in- 
tended to  give  students  this  general  view.  It  will 
suffice  to  mention  of  these  Bessey's  Botany  for 
High  Schools  and  Colleges  and  Goebel's  Outlines  of 
Classification.  The  former  is  the  more  elementary, 
while  the  other  is  much  fuller,  and  embodies  the 
latest  views  of  the  most  eminent  botanists. 

One' who  begins  the  study  of  botany  to-day  may 
enjoy  many  advantages  which  could  not  be  looked 
for  by  the  student  of  ten  years  ago.  Not  only  is 
this  the  case  in  the  matter  of  books,  but  it  is  also 
true  in  the  matter  of  personal  assistance  from  bot- 
anists. We  do  not  refer  merely  to  the  increased 
educational  advantages  of  our  various  schools  and 
colleges,  but  more  especially  to  a  source  of  help 
which  may  be  enjoyed  alike  by  all  who  wish  to 
learn.  We  mean  the  advantages  of  the  Agassiz 
Association,  whose  influence  is  reaching  over  the 
whole  of  our  country  and  beyond,  and  to  which  all 
who  study  nature  are  welcome.  In  the  Handbook 
of  the  Association  appear  the  names  of  a  number 
of  specialists  who  have  offered  to  assist  beginners 
by  directing  their  study,  or  answering  questions,  or 
naming  specimens  pertaining  to  the  departments 
of  science  in  which  they  are  engaged. 

Closely  connected  with  the  study  of  systematic 
botany  is  the  formation  of  an  herbarium,  or  collec- 
tion of  preserved  specimens.  A  great  deal  of  very 
profitable  work  may  be  done,  undoubtedly,  without 
any  collection,  and  it  must  be  admitted  that  the 
pressing  and  drying  and  mounting  and  labelling  of 
any  considerable  number  of  specimens  soon  becomes 
drudgery  rather  than  recreation.  Still,  thorough 
study  involves  frequent  comparison  with  preserved 
specimens,  and  an  herbarium  becomes  a  necessity  if 
one  is  to  do  more  than  elementary  work.  In  many 
of  the  books  already  mentioned,  the  methods  of 
collecting  and  preserving  specimens  are  more  or 
less  fully  described.  For  a  good  general  work  giv- 
ing the  most  approved  methods  of  treating  speci- 
mens of  all  the  different  groups,  the  student  is 
referred  to  Bailey's  Collector's  Handbook. 
(Concluded  next  number.) 


GOVERNMENT  MEDDLESOMENESS. 
In  the  United  States,  the  recent  action  of  the 
French  Government  in  providing  that  nothing 
shall  be  bought  for  public  use  which  is  not  of 
domestic  production,  and  which  the  outside  world 
has  regarded  as  a  policy  unworthy  of  an  enlightened 
nation,  has  had  its  counterpart  and  precedent  in  the 
previous  legislation  of  quite  a  number  of  the  States, 
with  this  exception,  that  in  France  the  discrimina- 
tion is  made  against  foreigners  only,  while  in  the 
United  States  the  discrimination  is  made  against 
their  own  countrymen  living  in  different  political 
divisions  of  the  country.  Nothing,  moreover,  can 
probably  be  found  in  Europe  to  parallel  the  recent 
legislation  of  one  of  the  leading  States  of  the  North- 
west (^linnesota),  and  a  large  part  of  which  was 
the  work  of  a  single  legislative  session  (limited  to 
sixty  days)  in  1885,  and  which  has  thus  been  de- 
scribed by  a  recent  writer :  Prominent  in  importance 
were  statutes  providing  for  the  weighing,  handling, 
and  inspection  of  grain,  the  construction  and 
location  of  grain-warehouses,  the  providing  of  cars 
and  side-tracks  by  railroads,  and  the  regulation  of 
rates  of  transportation.  Next  was  legislation 
respecting  State  loans  of  "  seed  grain  "  to  farmers 
whose  crops  had  been  ruined  by  grasshoppers;  for 
the  subsidizing  of  State  fairs  from  the  State  treasury ; 
for  enabling  farmers  to  avoid  the  payment  of  a 
portioa  of  Uieir  debts;  for  protecting  butter-makers 


from  the  competition  of  artificial  products,  such  as 
"butterine;"  for  regulating  the  details  of  the 
cattle  industry  to  the  extent  of  registering  and 
giving  State  protection  to  brands  and  other  modes 
of  identification,  and  of  stamping  out  contagious 
diseases  with  small  courtesy  to  the  rights  and  wishes 
of  individual  owners ;  and  for  regulating  the  lumber- 
business  to  such  an  extent,  that  not  a  log  can  float 
down  a  stream  to  the  sawmill  for  which  it  is 
destined  without  official  cognizance.  One  State 
Board  regulates  the  practice  of  medicine  and  the 
admission  of  new  practitioners;  a  second  the  exam- 
ination of  druggists  and  compounding  clerks,  as 
precedent  to  entering  into  business;  while  a  third 
regulates  the  practice  of  dentistry.  Various  enact- 
ments prescribe  the  toll  to  be  exacted  for  grinding 
wheat;  when  one  man  may  slay  his  neighbor's  dog 
with  impunity;  how  railway  companies  must  main- 
tain their  waiting-rooms  at  their  stopping-places 
for  passengers;  the  hours  of  labor,  and  the  em- 
ployment of  women  and  children ;  the  maximum 
time  for  which  locomotive  engineers  and  firemen 
may  be  continuously  employed;  what  books  shall 
be  used  in  the  public  schools;  forbidding  "  raffles  " 
at  church  fairs  under  "frightful  penalties,"  and 
making  it  a  crime  to  give  away  a  lottery-ticket,  and 
a  misdemeanor  "to  even  publish  an  account  of 
a  lottery,  no  matter  when  or  where  it  has  been  con- 
ducted. ' '  Among  bills  introduced ,  and  which  found 
considerable  support,  but  were  not  enacted,  was 
one  forbidding  persons  of  different  sexes  to  skate 
together,  or  even  be  present  at  the  same  hour  on 
the  rink  floor,  and  another  to  license  drinkers, 
which  provided  that  no  person  should  be  permitted 
to  use  intoxicants  or  purchase  liquors  of  any  kind 
without  having  first  a  public  license.  —  From 
"Economic  Disturbances  since  187S,"  by  Hon. 
David  A.  Wells,  in  Popular  Science  Monthly  for 

January. 

—* — 

INTERESTING   DISCOVERIES  AT  POMPEII. 

Some  interesting  discoveries  have  recently  been 
made  in  the  excavations  at  Pompeii.  Many  silver 
vessels  and  three  books  were  found  under  condi- 
tions which  lead  to  the  conclusion  that  the  owner 
of  those  valuables,  a  lady  named  Decidia  Margaris, 
had  packed  them  at  the  moment  of  the  catastrophe 
in  a  cloth,  in  order  to  save  something  more  than 
mere  naked  life,  but  that  she  perished  in  the 
attempt.  Her  name  we  learn  from  the  books, 
important  documents,  and  title-deeds,  which  she 
would  not  leave  behind.  These  are  the  usual 
wood  tablets,  eight  by  five  inches,  coated  with 
wax,  and  several  of  them  are  fastened  together  in 
book  form. 

For  the  first  few  days  after  their  discovery  they 
were  perfectly  legible,  except  in  a  few  places  where 
damp  had  destroyed  the  wood;  after  that  time, 
probably  because  the  wood  began  to  dry,  the  layers 
of  wax  peeled  partly  off,  splitting  up  into  small 
portions.  The  contracts  are  all  between  the  owner 
mentioned  and  a  Poppsea  Note,  a  liberated  slave 
of  Priscus;  and  from  the  names  of  the  consuls 
referred  to  in  two  of  them,  the  year  (61  A.D.) 
may  be  fixed.  In  one  of  them  Decidia  buys  of 
Poppsea  two  young  slaves,  Simplicua  and  Petrinus ; 
another  also  has  reference  to  a  sale  of  slaves  ;  the 
third  contract  mentions  a  sum  of  1,450  sesterces, 
which  Poppsea  Note  undertakes  to  pay  to  Decidia 
Margaris  in  case  the  slaves  should  not  turn  out 
profitable. 

The  silver  plate  of  Decidia  formed  a  set  for  four 
persons;  but,  as  it  was  gathered  up  in  haste,  it  is 
incomplete.  It  comprises  four  goblets  with  four 
trays,  four  cups  with  handles,  four  smaller  cups, 
four  others,  four  cups  with  feet,  a  cup  without  a 
handle,  a  filter,  a  small  bottle  with  perforated  bot- 
tom, a  spoon,  and  a  small  scoop.    The  total  weight 


of  the  articles  is  3,943.70  grams  (not  quite  127 
ounces  troy).  There  was  also  found  a  silver  stat- 
uette of  Jupiter  on  a  bronze  dish  with  raised  edge, 
and  inlaid  with  a  finely  chiselled  silver  plate;  and, 
finally,  three  pairs  of  ear-pendants.  —  Builder  and 
Woodworker. 


SCIENTIFIC  BREVITIES. 

Volume  of  the  River  Rhone. —  It  has  been 
estimated  that  the  amount  of  water  passing  into 
the  Lake  of  Geneva  is  about  eighteen  hundred 
cubic  feet  per  second.  At  this  rate  it  would  re- 
quire about  fifteen  years  for  the  river  to  fill  with 
water  the  basin  occupied  by  the  lake. 

A  Submarine  Meteorite.  —  What  is  believed 
to  be  a  meteorite  has  just  been  dug  out  of  the  ferry 
harbor  of  Nokjobing,  in  Denmark.  The  stone, 
which  weighs  about  half  a  ton,  was  found  in  soft 
mud,  and  no  other  stones  were  near  it.  It  is  very 
dark  in  color,  contains  iron,  and  is  of  unusual 
weight  for  its  size,  the  work  of  moving  it  being  very 
laborious.  It  has  now  been  blasted  to  pieces, 
which  will  be  examined  scientifically. 

Variation  in  Mountain  Heights. —  The  Cor- 
dillera of  the  Andes  has  for  some  time  been  exhib- 
iting a  curious  phenomenon.  It  results,  from  ob- 
servations made  upon  the  altitudes  of  the  most 
important  points,  that  their  height  is  gradually 
diminishing.  Quito,  which  in  1745  was  9,596  feet 
above  the  level  of  the  sea,  was  only  9,570  feet  in 
1803,  9,567  in  1831,  and  scarcely  9,520  in  1867. 
The  altitude  of  Quito  has  therefore  diminished  by 
76  feet  in  the  space  of  122  years.  Another  peak, 
the  Pichincha,  has  diminished  by  218  feet  during 
the  same  period,  and  its  crater  has  descended  425 
feet  in  the  last  25  years.  That  of  Antisana,  has 
sunk  165  feet  in  64  years. 

Turbidity  of  Water. —  Dr.  C.  O.  Harz  de- 
scribes a  peculiar  appearance  in  the  water  of  the 
Schliersee,  Bavaria,  commencing  when  it  was  cov- 
ered by  ice,  —  a  dense  turbidity,  at  first  of  a  green 
or  blue  tinge,  but  becoming  finally  yellow-red  or 
peach-colored  before  finally  disappearing.  This 
was  due  to  enormous  quantities  of  a  palmella,  which 
was  attacked  and  finally  completely  destroyed  by  a 
peach-colored  micrococcus. 

PRF.HI8TORIC  Skating. —  As  is  wcU  kuowu,  the 
art  of  skating  is  a  prehistoric  one.  In  many  parts 
of  Europe  bones  of  domesticated  animals  have  been 
found  which  had  been  used  as  skates  or  as  runners 
of  small  sledges.  It  is  of  considerable  interest  to 
learn  that  similar  implements  are  found  still 
in  use  in  several  parts  of  Northern  Germany.  In 
the  Journal  of  the  Berlin  Ethnological  Society  sledges 
are  described  which  consist  of  a  board  resting  on 
the  bones  of  a  horse.  But,  besides  this,  skates  are 
used  the  runners  of  which  consist  of  the  lower  jaw 
of  cattle,  the  curvature  of  the  lower  side  serving 
admirably  the  object  of  the  skate. 

Naturally  Reduced  Iron. —  On  the  North 
Saskatchewan  River  an  almost  horizontal  bed  of 
lignite  may  be  seen  cropping  out  at  intervals  in  the 
river-bank  for  several  miles,  overlaid  by  dark  gray 
clay-shales  and  gray  and  yellow  soft  argillaceous 
sandstones  containing  nodules  of  clay  ironstone, 
containing  34.98  per  cent  of  the  metallic  iion.  The 
seam  of  lignite  has  been  completely  burned  out 
over  a  considerable  area,  leaving  the  surface  cov- 
ered with  a  bed  of  debris  of  ashes,  clinkers,  and 
burnt  clay,  in  places  to  a  thickness  of  twenty  feet, 
supporting  at  present  a  thick  growth  of  grass  and 
underbrush.  From  this  mass  of  burnt  clay  and  cin- 
ders, pieces  of  metallic  iron  can  be  readily  picked 
out,  weighing  in  some  cases  as  much  as  fifteen  or 
twenty  pounds,  doubtless  derived  from  the  nodules 
of  ironstone  mentioned  above,  which  have  been  re- 
duced to  the  metallic  state  by  the  heat  caused  by 
the  baruing  of  so  large  a  body  of  lignite. 
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A  ROTART  THERMOMETER. 

This  ingenious  instrument  is  described  in 
La  Nature,  and  is  the  invention  of  M. 
Rabinovitch.  It  is  quite  sensitive  to  small 
changes  of  temperature,  and,  if  desired,  regis- 
ters the  highest  and  lowest  points  reached  in 
a  given  time,  or  draws  automatically  a  curve 
on  a  sheet  of  paper,  showing  all  the  varia- 
tions. It  will  also  sound  an  electric  bell  when 
an\-  desired  temperature  is  attained. 

The  general  appearance  of  the  instrument 
is  shown  in  Fig.  1,  and  the  details  of  its  very 
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simple  mechanism  in  Fig.  2.  The  main  reser- 
voir or  bulb,  a,  is  filled  with  alcohol ;  while  the 
curved  tube,  66',  into  which  it  is  drawn  out, 
contains  mercurj'.  As  the  temperature  rises, 
the  alcohol  expands,  forcing  the  mercury 
along  in  the  tube,  and  so  changing  the  centre 
of  gravity  as  to  cause  the  whole  to  revolve 
on  the  central  pivot,  c,  to  which  it  is  attached. 
The  metallic  index,  A,  which  is  placed  at  the 
end  of  the  tube,  thus  indicates  on  the  scale,  ti, 
every  variation  of  temperature. 

Two  extra  pointers,  d  and  e,  are  pushed  in 
either   direction   by  the    revolving   tube,  and 


Fio.  2. 

indicate  the  highest  and  lowest  points  reached 
in  anj'  given  time.  At  fc  there  is  an  electric 
connection,  which  can  be  moved  along  the 
scale,  and  is  completed  by  the  metallic 
pointer,  A,  causing  a  bell  to  ring  at  any  tem- 
perature to  which  it  may  be  set.  At  m  a 
piece  of  metal,  carrying  a  pencil,  n,  is  at- 
tached to  the  tube ;  and  if  a  sheet  of  paper, 


moved  by  clockwork,  is  made  to  pass  before 
it,  a  tracing  will  be  made  which  will  show  all 
the  variations  of  temperature  during  any  given 
time. 

The  simplicity  and  cheapness  of  this  instru- 
ment are  also  among  its  most  important 
advantages ;  and,  if  placed  upon  the  market, 
it  would  doubtless  find  a  ready  sale. 


A  SIMPLE  METHOD  OF  ILLUSTRATING 
CHEMICAL  EQUIVALENTS. 

Professor  Torrey,  in  a  recent  number  of  the 
American  Chemical  Journal,  describes  a  simple 
method  for  showing  to  students  in  elementary 
chemistry  the  difference  in  the  atomic  weights  of 
different  metals,  and  determining  these  weights 
with  approximate  accuracy.     He  writes  :  — 

"  While  the  freshman  clas.s  were  studying  the 
action  of  hydrochloric  acid  on  metals,  it  was 
noticed  by  some  of  them  that  some  metals  ap- 
parently liberated  more  hydrogen  than  others. 
This  observation  aroused  considerable  interest, 
and  I  thought  it  would  be  well  to  introduce  the 
equivalent  then  and  there. 

''  The  question  was  put  as  follows  :  What  weight 
of  each  metal  icill  it  lake  to  liberate  one  milligram  of 
hydrogen f 

"  The  metals  chosen  for  experiment  were  iron, 
zinc,  and  aluminium.  The  apparatus  given  to 
each  student  consisted  of  a  three-inch  evaporating 
dish  and  a  common  six-inch  test-tube.  In  some 
cases  graduated  gas-tubes  were  given  out.  Fifty 
to  a  hundred  milligrams  of  the  metal  having  been 
accurately  weighed,  the  test-tube  was  filled  with 
acid  (in  most  cases  hydrochloric  acid),  and  in- 
verted in  the  evaporating  dish,  previously  one-third 
filled  with  the  same  acid.  The  piece  of  metal  was 
now  quickly  brought  under  the  tube,  and  the  whole 
apparatus  left  to  itself  till  the  solution  was  com- 
plete. Sometimes  a  gentle  heat  was  applied.  Later 
on,  it  was  found  better  to  put  the  metal  ia  a  little 
cup  (made  by  cutting  off  a  half -inch  from  the 
lower  end  of  a  small  test-tube)  before  bringing  it 
under  the  tube,  thus  avoiding  the  possibility  of 
bubbles  being  carried  out  by  the  descending  cur- 
rent of  acid.  When  solution  was  complete,  the 
tube  was  transferred  to  a  large  jar  of  water,  and 
the  acid  displaced  by  water.  It  was  then  cooled 
to  the  temperature  of  the  room. 

"  When  graduated  tubes  had  been  employed,  the 
volume  could  then  be  read  directly,  the  necessary 
corrections  for  temperature  and  pressure  made, 
and  the  equivalent  deduced.  When  ordinary  test- 
tubes  had  been  employed,  the  line  where  gas  ended 
and  water  began  was  marked  on  the  tube  by  tying 
a  piece  of  fine  thread  round  it.  Water  was  then 
run  in  from  a  carefully  graduated  burette,  till  the 
space  previously  occupied  by  gas  was  occupied  by 
water.  The  volume  thus  obtained  represented  the 
volume  of  gas  obtained,  and  was  corrected  for 
temperature  and  pressure  as  usual. 

"  I  acknowledge  the  apparent  crudeness  and 
roughness  of  the  process,  but  invite  attention  to 
the  following  results  :  — 


Iron. 

Zinc. 

Aluminium 

28.2 

32.68 

9.006 

27.8 

32.65 

9.004 

27.69 

32.46 

9.004 

27.78 

32.36 

9.000 

"  It  should  be  said  that  the  level  of  the  water  in 
the  tube  was  always  brought  to  the  level  of  the 
water  in  the  jar  before  reading  the  volume,  and 
that  the  tube  was  left  standing  long  enough  to  get 
to  the  temperature  of  the  room  after  being  placed 
in  position." 


A  GELATINE  BATTERY. 
A  GELATINE  cell  has  been  designed  for  use  in 
situations  where  it  is  desirable  to  have  a  battery 
which  shall  be  able  to  withstand  violent  shaking 
and  jarring  without  deterioration.  There  are 
several  points  of  interest  in  the  process  of  manu- 
facture of  this  cell,  which  has  been  patented.  The 
gelatine  is  prepared  by  soaking  Irish  moss,  or  other 
sea  moss,  in  cold  water  until  it  becomes  softened 
by  absorption,  and  allowing  it  to  soak  until  the 
starchy  matter  of  the  plant  begins  to  ferment  or 
sour.  When  it  reaches  this  stage,  a  quantity  of  water 
about  equal  in  bulk  to  the  soaked  moss  is  added,  and 
the  whole  boiled  for  from  fifteen  to  thirty  min- 
utes. The  amount  of  water  may,  however,  vary 
according  to  the  desired  consistency  of  the  final 
product.  After  the  boiling,  a  quantity  of  sal- 
ammoniac  or  other  salt  of  an  alkali  is  added, 
sufficient  to  make  the  excitant  a  good  electro- 
lytic conductor,  and  to  assist  in  the  exciting 
action  in  the  zinc,  and  the  mass  is  then  subjected 
to  further  boiling.  These  repeated  boilings  serve 
to  completely  rupture  all  the  starch-cells  of  the 
plant,  and  dissolve  the  gluten,  while  the  fer- 
mentation probably  assists  in  decomposing  the 
cellulose.  The  material  then  becomes  of  a  uni- 
form pasty  consistency,  and  the  sal-ammoniac  is 
thoroughly  incorporated  and  dissolved  throughout 
the  mass.  The  latter  is  poured  into  a  receiving- 
vessel,  and  a  small  quantity  of  bisulphate  of  mer- 
cury is  added.  The  latter  improves  the  electro- 
lyte by  slightly  acidulating  the  same,  and  keeps 
the  zinc  amalgamated.  The  mass  is  then  allowed 
to  cool,  when  it  is  packed  in  the  battery  jar 
between  and  around  the  electrodes.  It  becomes 
of  a  comparatively  stiff,  pasty  consistency,  and 
preserves  the  electrodes  in  place,  however  much 
jarring  the  battery  may  be  subjected  to.  The 
inventor  states  that  this  electrolyte  resists  low 
temperatures,  and  that  during  use  more  or  less 
fermentation  goes  on,  preserving  the  acidulation. 
and  tending  to  raise  the  electro-motive  force.  — 
Mechanical  World. 


MODERN  EXPLOSIVES. 

The  composition  of  some  of  the  modern  high 
explosives,  according  to  Engineering,  is  as  fol- 
lows :  — 

Dynamite :  75  parts  of  nitro-glycerine  and  25 
of  infusorial  earth. 

Dualine :  80  parts  nitro-glycerine  and  20  of  nitro- 
cellulose or  gun-cotton. 

Rendrock :  40  parts  nitro-glycerine,  40  of  nitrate 
of  potash  or  soda,  13  of  cellulose,  and  7  of  paraf- 
fine. 

Giant  Powder :  36  parts  of  nitro-glycerine,  48  of 
nitrate  of  potash  or  soda,  8  of  sulphur,  and  8  of 
resin  or  charcoal. 

Mica  Poioder:  52  parts  nitro-glycerine  and  48  of 
pulverized  mica. 

Tonile :  52^  parts  of  gun-cotton  and  47J  of 
nitrate  of  baryta. 

Blasting  Gelatine :  92  parts  of  nitro-glycerine  and 
8  of  gun-cotton. 

Atlas  Powder:  75  parts  of  nitro-glycerine,  21 
of  wood-fibre,  2  of  carbonate  of  magnesia,  and  2 
of  nitrate  of  soda. 

Rackarock:  77.7  parts  of  chlorate  of  potash,  and 
22.3  of  nitro-benzol. 

It  will  be  noticed  that  nearly  all  the  above  ex- 
plosives are  composed  principally  of  nitro-glycerine ; 
and  it  is  probable  that  in  most  cases  the  other  in- 
gredients only  act  as  absorbents  of  this  liquid,  and 
really  add  nothing  to  the  explosive  power.  The 
decomposition  of  nitro-glycerine  is  practically  in- 
stantaneous, and  the  slower-acting  nitrates  and 
hydrocarbons  must  be  left  far  behind  when  the 
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mass  is  exploded.  The  power  of  all  these  sub- 
stances is  due  to  the  paradoxical  element  nitrogen, 
which  is  by  itself  the  most  neutral  and  inactive 
of  all  the  elements,  but,  when  forced  into  chemical 
combination,  usually  confers  an  element  of  weak- 
ness upon  the  entire  molecule  of  which  it  forms  a 

part. 

— « — 

THE  FLIGHT  OF  BIRDS. 

At  a  meeting  of  a  scientific  society  last  fall, 
Professor  W.  P.  Trowbridge  read  an  interesting 
paper  on  the  above  subject. 

It  has  always  been  a  puzzle  how  the  muscular 
action  necessary  to  keep  birds  on  the  wing  so  long 
as  they  often  remain  could  be  possible  ;  and 
Professor  Trowbridge  explained  the  recent  dis- 
covery by  his  son,  which  is,  that  birds  of  prey  and 
some  others  have  the  power  to  lock  securely  to- 
gether those  parts  of  the  wing  holding  the  extended 
feathers,  and  corresponding  to  the  fingers  of  the 
human  hand.  The  action  of  the  air  on  the  wing 
in  this  condition  extends  the  elbow,  which  is  pre- 
vented from  opening  too  far  by  a  cartilage,  and 
the  wings  may  keep  this  position  for  an  indefinite 
length  of  time,  with  no  muscular  action  whatever 
on  the  part  of  the  bird.  While  resting  in  this 
way,  the  bird  cannot  rise  in  a  still  atmosphere; 
but  if  there  be  a  horizontal  current,  it  may  allow 
itself  to  be  carried  along  by  it,  with  a  slight  ten- 
dency downward,  and  so  gain  a  momentum  by 
which,  with  a  slight  change  of  direction,  it  may 
rise  to  some  extent,  still  without  muscular  action 
of  the  wings.  The  professor  also  believed  it  quite 
possible  for  a  bird  to  sleep  on  the  wing.  In  dis- 
cussing this  paper.  Professor  J.  S.  Newberry  said 
that  he  had  once  shot  a  bird  which  came  slowly  to 
the  ground  as  if  still  flying,  but  reached  it  dead. 
He  believed  that  it  had  died  high  in  the  air  ;  but  he 
had  never  been  able  to  account  for  the  manner  of 
its  descent  till  now,  when  he  found  an  explanation 
in  the  statement  of  Professor  Trowbridge. 


LEVYING  DUTY  ON  ELECTRICITY. 
An  odd  story  is  told  of  a  customs  collector  hav- 
ing vague  ideas  about  electricity.  It  appears  that 
at  St.  Stevens,  New  Brunswick,  there  is  an  elec- 
tric-light station,  from  which  wires  are  led  over  the 
St.  John's  River  to  Calais  in  the  States.  The 
collector  of  customs  on  the  southern  side  took  it 
into  his  head  that  this  conveyance  of  the  electric 
light  into  his  district  ought  to  be  charged  the  same 
as  other  commodities.  He  accordingly  sent  to  the 
secretary  of  the  treasury  to  ascertain  the  amount 
of  duty  chargeable  on  the  electricity.  This  was  a 
poser  for  the  secretary,  who,  after  studying  the 
matter  carefully,  replied  to  the  officer  to  the  effect 
"  that  electricity  is  not  dutiable,  being  an  invisible 
and  subtle  agent  of  power,  possessing  no  substance 
as  a  merchantable  commodity."  In  future  this 
mysterious  "fluid"  may  be  carried  all  over  the 
country,  notwithstanding  the  desires  of  customs 
officials. 


LABORATORY  NOTES. 
To  Prksbkve  Rubber  Tubing.  —  Very  elastic 
caoutchouc  tubing  gradually  loses  some  of  its  elas- 
ticity. Later  the  tubes  break  on  stretching,  even 
if  previously  laid  in  warm  water;  and  finally  they 
crack  if  pressed  between  the  fingers.  This  change 
has  been  attributed  to  a  very  slow  formation  of 
sulphuric  acid  by  the  action  of  moist  air  on  the 
sulphur  contained  in  the  caoutchouc.  By  frequent 
washing  with  slightly  alkaline  water,  the  action  of 
the  acid  is  prevented.  Tubes  washed  five  or  six 
times  a  year  remained  perfectly  elastic. 

Explosion   of   Ether.  —  The   Moniteur  de  la 
Photographit  of  Paris  calls  the  attention  of  chem- 


ists to  a  dangerous  explosion  of  ether  which 
occurred  whilst  this  liquid  was  being  carefully 
evaporated  in  a  platinum  dish,  after  having  served 
for  extracting  grease.  The  ether  was  very  old, 
having  been  kept  in  a  stock  bottle  for  many  years, 
and  probably  exppsed  to  the  light.  It  contained 
no  less  than  five  per  cent  of  peroxide  of  hydrogen,  to 
which  the  explosion  is  ascribed,  and  a  little  acetic 
and  formic  acid. 

Explosive  Ice.  — A  most  unusual  phenomenon, 
which  occurred  in  the  laboratory  of  the  University 
of  Virginia,  has  been  described  by  Mr.  jMallet,  the 
professor  of  chemistry  of  that  establishment. 
During  a  severe  frost,  ice  was  formed  in  the  glass 
vessel  of  a  gazogene,  the  familiar  apparatus  for 
charging  water  with  carbonic-acid  gas.  The  expan- 
sion of  the  ice  burst  the  vessel,  after  which  the  ice 
itself  exploded  repeatedly,  and  threw  off  fragments, 
with  a  crackling  sound.  The  effect  is  attributed 
to  the  pressure  of  the  gas  contained  in  the  ice, 
which,  in  the  case  of  water,  would  appear  as 
simple  effervescence. 

Remedy  for  Frothing  in  Distillation.  — 
Distillers  on  a  small  scale,  particularly  operators 
in  the  laboratory,  are  often  much  annoyed  by  the 
occurrence  of  frothing.  The  pharmacist  H .  Kun'g 
has  recently  proposed  a  valuable  remedy  for  this. 
He  states  that  paraffine  acts  very  effectually  in 
preventing  the  frothing  which  generally  occurs  in 
decomposing  ammonia  salts  by  means  of  lime 
or  magnesia.  Two  or  three  grams  of  paraffine  are 
said  to  be  amply  sufficient  in  this  respect  for  an 
Ehrlenmeyer  flask  of  eight  hundred  cubic  centi- 
meters capacity,  and  containing  between  two  and 
three  hundred  cubic  centimeters  of  solution.  The 
same  inert  substance  may  be  found  applicable  in  a 
variety  of  similar  cases,  and  so  prevent  annoyance 
and  loss  to  the  operator. 

A  Current  Indicator.  —  An  ingenious  indica- 
tor of  excessive  currents  has  been  devised  by  Mr. 
Crookes.  It  consists  of  a  flat  coil  of  thin  wire 
painted  with  a  paint  of  a  red  color  so  composed  as  to 
change  color  under  heat;  around  this  a  screen  is 
placed  coated  with  ordinary  red  paint  of  the  same 
shade.  Coils  of  thick  wire  are  placed  in  parallel 
circuit  with  the  thin  wire  coil,  and  their  resistances 
so  adjusted,  that,  by  setting  a  commutator,  the  point 
at  which  the  indication  of  an  excess  of  current 
takes  place  can  be  varied  to  suit  different  require- 
ments. When  a  current  is  passed  through  the 
instrument,  the  thin  wire  becomes  warm ;  and  when 
the  current  is  in  excess  of  a  definite  predetermined 
quantity,  the  color  changes  from  red  to  black.  On 
cooling  again,  the  paint  resumes  its  former  hue. 


INDUSTRIAL  MEMORANDA. 

A  New  Iron-smelting  Process.  —  The  Brit- 
ish vice-consul  at  Moscow  reports  a  new  process 
for  producing  iron  and  steel  direct  from  the  ore, 
which  has  recently  been  invented  and  patented  by 
a  Russian  engineer.  The  vice-consul  says:  "The 
whole  secret  of  the  process  lies  in  the  construction 
of  the  furnace,  which  is  simple  and  inexpensive. 
It  will  be  difficult  for  our  iron-masters  to  believe 
that,  under  the  new  process,  iron  ore,  after  sub- 
mitting it  to  the  ordinary  smelting  process,  is  taken 
direct  from  the  furnace  to  the  rolling-mill,  and 
turned  into  thin  sheets  of  the  finest  charcoal  iron ; 
yet  such  is  certainly  the  case,  there  being,  to  my 
positive  knowledge,  three  such  furnaces  in  this 
country  working  with  perfect  success.  There  can 
be  but  little  doubt  that  the  new  invention  will 
create  quite  a  revolution  in  the  manufacture  of 
charcoal  iron.  Whether  the  process  can  be  applied 
with  equal  success  where  coke  is  the  fuel,  I  cannot 
positively  assert,  as  the  furnaces  I  refer  to  are  fired 


with  charcoal.  I  am,  however,  assured  that  an 
experiment  has  been  made  with  coke,  and  was 
crowned  with  equal  success." 

The  Action  of  Nitrogen  on  Iron.  — Mr.  H. 
N.  Warren  has  subjected  specimens  of  fine  mer- 
chant iron  to  the  action  of  nitrogen  in  ammonia 
gas  while  at  a  bright-red  heat,  and  found  that,  on 
cooling,  it  showed  an  intense  white  surface,  with 
increased  hardness.  Its  fracture  was  crystalline, 
and  resembled  that  of  siliconized  steel.  It  also 
showed  the  presence  of  nitrogen  under  analysis, 
through  the  formation  of  ammonia.  Copper  bars 
also  showed  similar  changes  when  subjected  to 
nitrogen  in  the  same  way.  Some  of  the  bars  split 
up  on  being  brought  into  the  atmosphere  before 
they  were  cold.  Mr.  Warren  thinks  this  phenom- 
enon due  to  their  absorption  of  ammonia  while 
heated,  and  expulsion  of  it  when  cooled, —  an  effect 
similar  to  the  absorption  of  oxygen  by  silver. 

Iron-Brick  Paving  Stones.  —  Paving  blocks 
called  iron-brick  are  now  being  introduced  in 
Germany.  This  brick  is  made  by  mixing  equal 
parts  of  finely  ground  red  argillaceous  slate  and 
finely  ground  clay,  and  adding  five  per  cent  of  iron 
ore.  This  mixture  is  moistened  with  a  solution  of 
twenty-five  per  cent  sulphate  of  iron,  to  which  fine 
iron  ore  is  added  until  it  shows  a  consistency  of  38° 
Baumd.  It  is  then  formed  in  a  press,  dried,  dipped 
once  more  in  a  nearly  concentrated  solution  of  sul- 
phate of  iron  and  finely  ground  iron  ore,  and  is 
baked  in  an  oven  for  forty-eight  hours  in  an  oxidiz- 
ing flame  and  twenty-four  hours  in  a  reducing 
flame.  The  German  government  testing  laboratory 
for  building-materials  has  reported  favorably  on 
this  brick. 

To  Repair  Stonework.  —  Make  a  paste  of 
silicate  of  potash  and  hydraulic  cement,  and  add 
half  its  weight  of  very  fine  sand.  This  adheres 
perfectly  to  stonework,  and  soon  becomes  very  hard 
and  durable.  It  is  especially  applicable  to  stone 
steps  which  have  become  worn  from  use. 

Salt-Water  for  Cement  Mortar  in  Ger- 
many. —  German  experiments  designed  to  ascer- 
tain the  effect  of  frost  upon  hydraulic  mortars  and 
cements  gauged  with  and  without  the  addition  of 
salt  to  the  water  have  been  quoted  in  the  Revue 
Industrielle.  Cubes  of  stone  six  cubic  centimeters 
in  area  were  used  in  these  experiments,  and  were 
joined  together  with  cement  mixed  with  water 
ranging  from  pure  rain-water  to  water  containing 
from  two  to  eight  per  cent  of  salt.  While  the 
cement  was  yet  fresh,  the  blocks  were  exposed  in 
air  at  a  temperature  of  20°  to  32°  P.,  after  which 
they  were  kept  for  seven  days  in  a  warm  room.  At 
the  end  of  this  time  the  specimens  were  examined. 
The  cement  made  with  pure  water  was  quite 
crumbled,  and  had  lost  all  its  tenacity.  The 
cement  mixed  with  water  containing  two  percent 
of  salt  was  in  better  condition,  but  could  not  be 
described  as  good  ;  while  that  containing  eight  per 
cent  of  salt  had  not  suffered  from  its  exposure  to 
the  low  temperature. 

Cheap  Method  of  Platinizing  Metals.  —  In 
this  new  process  the  metallic  object  is  covered  with 
a  mixture  of  borate  of  lead,  oxide  of  copper,  and 
spirits  of  turpentine,  and  submitted  to  a  tempera- 
ture of  from  250°  to  330°.  This  deposit,  upon 
melting,  spreads  in  a  uniform  layer  over  the  object. 
Then  a  second  coat  is  laid  on,  consisting  of  borate 
of  lead,  oxide  of  copper,  and  oil  of  lavender.  Next, 
by  means  of  a  brush,  the  object  is  covered  with  a 
solution  of  chloride  of  platinum,  which  is  finally 
evaporated  at  a  temperature  of  not  more  than  200°. 
The  platinum  adheres  firmly  to  the  surface,  and 
exhibits  a  brilliant  aspect.  If  the  deposit  be  made 
upon  the  first  coat,  the  platinum  will  have  a  dead  ^ 
appearance.  Platinizing  in  this  way  costs,  it  is 
said,  about  one-tenth  the  price  of  nickel  plating. 
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HOUSEHOLD  HINTS. 

As  already  stated  in  the  News,  recent  inves- 
tigations render  it  doubtful  whether  "  sewer- 
gas  "  is  in  all  cases  so  dangerous  to  health 
as  zealous  sanitarians  have  urged  ;  but  that 
the  emanations  from  sewers  are  sometimes, 
if  not  often,  poisonous,  cannot  be  doubted. 
Serious  if  not  fatal  consequences  have  oc- 
casionally been  due  even  to  the  indirect  in- 
fluence of  these  pernicious  gases.  Persons 
have  sometimes  been  poisoned,  from  eating 
food  that  had  been  exposed  to  the  effluvia  from 
a  sewer.  Cases  have  been  known  in  which 
the  waste-pipe  of  a  refrigerator  communicated 
directly  with  a  sewer,  affording  perhaps  the 
readiest  means  for  the  escape  of  gases  there- 
from. 

It  is  a  familiar  fact  that  milk  is  a  singularly 
favorable  vehicle  for  receiving  and  transmit- 
ting infection,  and  on  this  account  special  care 
should  always  be  taken  to  keep  it  in  a  clean 
and  well-ventilated  place.  Foul  and  ill-smell- 
ting  emanations  are  rapidly  absorbed  by  the 
surface  of  the  fluid,  and  the  development  of 
noxious  organisms  is  liable  to  follow.  Even 
if  this  secondarj-  evil  result  does  not  ensue, 
the  taste  and  odor  of  the  milk  are  rendered 
more  or  less  offensive. 

Infants  are  naturally  sensitive  to  the  mis- 
chievous effects  of  milk  which  has  become 
contaminated  in  this  waj- ;  disease  and  death 
are  not  unfrequently  the  consequence.  If  the 
milk  is  pure,  and  kept  in  a  proper  place,  it 
may  be  rendered  poisonous  by  the  use  of  feed- 
ing-bottles which  are  not  clean  and  sweet. 
Lactotoxine  and  other  dangerous  ptomaines 
may  be  formed  in  the  decomposition  of  rem- 
nants of  stale  milk  in  various  parts  of  the  ap- 
paratus, —  some  forms  of  which  are  apparently 
designed  with  special  ingenuit}-  to  render  a 
thorough  cleansing  impracticable,  —  and  the 
unlucky  baby  that  has  to  put  up  with  this 
murderous  sort  of  stepmother  is  the  helpless 
victim,  sucking  poison,  and  perhaps  fatal 
poison,  with  every  mouthful  of  its  daily  food. 

To  turn  to  another  familiar  fact  in  house- 
hold sanitation,  the  wholesome  and  beneficent 
influences  of  sunshine  are  known  in  these  days 
to  every  intelligent  person  ;  and  yet  the  bad 
old  fashion  of  excluding  the  life-giving  beams 
from  our  houses  is  too  often  followed.  Per- 
haps the  most  common  reason  for  this  is  the 
fear  that  the  direct  sunlight  will  fade  the 
carpets ;  but  our  own  observation  and  expe- 
rience have  satisfied  us  that  the  danger  of 
injury  from  this  cause  is  greatly  exaggerated 
by  housekeepers.  We  have  known  carpets  of 
various  kinds  —  ingrain,  brussels,  Wilton, 
etc.  —  and  of  almost  every  combination  of 
colors  to  be  freely  exposed  to  the  sunshine 
from  one  j-ear's  end  to  another ;  and  in  nine 
cases  out  of  ten  the  portions  thus  exposed 
were  faded  very  little,  if  any,  more  than  other 
portions.  Certain  colors,  especially  blues  and 
browns  —  but  even  these  only  in  exceptional 
instances  —  appear  to  suffer  more  than  others  ; 
but  these  same  colors  are  apt  to  fade,  though 


less  rapidly,  in  diffused  sunlight.  We 
honestly  believe,  that,  if  our  friends  will  test 
the  eflTect  of  the  sun  upon  their  carpets,  they 
will  generally  be  surprised  to  find  how  well 
these  endure  the  exposure.  The  same  is  true 
of  most  furniture  coverings  and  upholstery 
materials  of  all  kinds,  except  with  aniline 
dyes,  which  are  singularlj'  fugitive  in  direct 
sunlight,  even  when  they  bear  diffused  light 
tolerably  well  for  a  long  time. 

The  mention  of  upholstery  reminds  us  of  a 
minor  hint  which  may  be  useful  to  many  of 
our  friends  in  these  daj-s,  when  portieres  have 
so  commonly  taken  the  place  of  inside  doors. 
We  were  amused  the  other  day  in  hearing  a 
lady  dilate  upon  "  the  dreadful  time  "  she 
had  with  the  portieres  in  a  new  seaside  cot- 
tage last  summer."  The  things  would  not 
work,  and  the  servants  had  to  take  a  broom- 
handle  sometimes  to  slide  the  rings  on  the 
poles."  We  told  her  that,  when  we  had  had 
similar  trouble,  it  occurred  to  us  to  try  the 
effect  of  occasionally  wiping  the  pole  lightly 
with  an  oilj'  rag.  This  worked  like  magic, 
and  the  refractory  rings  slid  as  easily  as  an 
urchin  on  the  ice  these  zero  days.  Wipe  the 
dust  from  the  pole  first,  and  the  slightest  film 
of  oil  answers  the  purpose :  a  few  drops  of 
sweet-oil  on  a  rag  or  bit  of  soft  paper  are 
enough,  and  the  dose  need  not  be  repeated  for 
several  weeks,  whether  the  pole  be  of  wood  or 
brass. 

We  had  in  mind  other  little  things  of  this 
kind,  which,  trivial  though  they  be,  have  much 
to  do  with  the  comfort  of  the  household  ;  but 
we  must  leave  them  to  another  day. 


A  DEVICE  FOR  MEASURING  BLOSSOMS. 

The  Journal  of  Horticulture  illustrates  a 
device  by  which  the  actual  or  comparative  size 
of  flowers  can  be  quickly  and  easily  measured. 
It  consists  of  a  piece  of  thin  wood  or  paste- 


OEVICE  FOR  MEASURING  BLOOMS. 

board,  on  which  a  series  of  circles  is  drawn, 
with  the  diameter  of  each  marked  upon  it.  A 
slit  is  cut  in  this,  extending  to  the  centre ; 
and  to  measure  the  diameter  of  a  blossom,  it  is 
only  necessary  to  pass  the  stem  of  the  flower 
to  the  centre  of  the  board,  when  its  size  can 
be  measured  at  once  by  noting  how  manj'  of 
the  circles  are  covered  by  it.  We  think  many 
persons  will  be  surprised  at  the  difference 
between  the  apparent  and  actual  size  of  many 
flowers. 


SCIENTIFIC  FACTS  FOR  HOUSEKEEPERS. 

The  cooling  effect  of  ice  is  actually  depend- 
ent upon  its  melting,  as  in  this  process  the 
heat  which  causes  it  to  melt  is  absorbed  from 
the  surrounding  bodies.  A  pound  of  ice  in 
melting  will  absorb  sufficient  heat  to  cool  a 
pound  of  water  from  174°  F.  to  the  freezing- 
point,  or  to  cool  142  pounds  of  water  one 
degree. 

The  heating  power  of  steam  is  due  to  the 
converse  of  this  principle.  A  pound  of  water 
converted  into  steam,  and  passed  into  a  radia- 
tor, will,  upon  condensing,  give  out  enough 
heat  to  raise  one  pound  of  water,  or  about  4.2 
pounds  of  air,  from  32°  to  1,C04°.  Reducing 
these  quantities  to  more  familiar  figures,  a 
pound  of  steam  will  heat  about  1,000  cubic 
feet  of  air,  or  a  room  ten  feet  square  and  ten 
high,  from  32°  to  80°. 

Glass  dishes  crack  when  suddenly  placed  in 
hot  water,  on  account  of  the  unequal  heating 
of  the  glass.  It  is  a  very  poor  conductor  of 
heat,  and  the  part  first  placed  in  the  water 
expands  before  the  heat  can  reach  the  other 
parts,  thus  causing  a  strain  which  results  in 
its  fracture.  Very  thin  glass  is  less  likely  to 
crack  from  this  cause,  as  the  heat  is  more 
quickly  transmitted.  For  chemical  laborato- 
ries, where  the  glass  vessels  are  exposed  to 
great  variations  of  temperature,  they  are  pur- 
posely made  as  thin  as  is  compatible  with  the 
requisite  strength. 

The  pungent  vapors  which  arise  from  an 
ovei heated  frying-pan  are  due  to  the  formation 
of  a  substance  known  as  acrolein.  It  is  formed 
by  the  destructive  distillation  of  fats  or  gl3'cer- 
ine,  belongs  to  the  class  of  substances  called 
by  chemists  aldehydes,  and  has  the  formula 
C,H,0. 

Another  disagreeable  substance  is  formed 
by  the  incomplete  combustion  of  bodies  rich 
in  carbon,  as  oil  or  wax.  It  is  known  as 
acetylene  (C^Hj),  and  the  suffocating  odor  of 
a  smoky  lamp  or  candle  is  largelj^  due  to  this 
hj-drocarbon.  If  the  flame  of  a  lamp  is  turned 
so  high  that  the  air  passing  through  the  chim- 
ney is  not  sufficient  to  cause  a  complete  oxida- 
tion of  the  oil,  acetylene  will  be  formed  in 
considerable  quantity.  It  unites  with  copper 
to  form  an  explosive  compound,  which  is  rarely 
deposited  in  brass  or  copper  gas-pipes. 

The  property  of  liquid  albumen  (white  of 
egg) ,  of  becoming  coagulated  at  a  certain  tem- 
perature into  an  insoluble  solid  mass,  is  of 
great  value  in  culinary  processes.  Coffee, 
jellies,  sirups,  etc.,  are  clarified  by  mixing  the 
albumen  with  them,  and  heating ;  all  the  fine 
impurities  are  enveloped  in  the  coagulated 
mass,  and  can  readily  be  removed  by  strain- 
ing. By  mixing  the  white  of  egg  with  sugar, 
beating  to  a  froth,  and  then  heating,  the  light, 
spongy  mass,  comnionlj-  known  as  mMngue, 
is  hardened  and  made  permanent. 

Yeast,  although  generally  called  a  plant,  is 
actually'  more  closely  allied  to  the  animal  king- 
dom. In  these  lower  organisms  the  line  sepa- 
rating the  plant  and  animal  is  a  very  uncertain 
one.  Fermentation  cannot  take  place  except 
between  the  temperatures  of  41°  and  86°,  and 
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50°  and  75°  are  the  more  usual  limits.  In  pro- 
cesses of  fermentation  as  the  raising  of  bread, 
not  only  is  carbonic-acid  gas  given  off,  which 
gives  to  the  dough  its  lightness,  but  alcohol, 
and  small  quantities  of  glycerine  and  succinic 
acid  are  also  formed.  The  loss  of  flour  by  the 
fermentation  of  the  "raising"  process  has 
been  estimated  as  high  as  ten  per  cent.  The 
old  question,  Where  did  the  first  baker  get  his 
yeast?  has  never  yet  been  answered,  unless 
we  accept  the  theory  of  spontaneous  genera- 
tion, as  j-east,  whether  plant  or  animal,  cer- 
tainly contains  the  mysterious  vital  principle. 


COLOR  IN  PLANTS. 

At  a  recent  meeting  of  the  Edinburgh  Botanical 
Society  Mr.  Sewell  read  a  paper  in  which  he 
showed,  according  to  the  Gardeners'  Chronicle,  that 
more  or  less  intense  color  always  accompanies  the 
various  degrees  of  imperfect  vegetation.  Spring 
and  autumn  tints  come  under  the  same  explana- 
tion as  flower  colors,  in  that  there  is  in  each  case 
a  using-up  of  previously  obtained  material,  not  a 
predominance  of  the  constructive  elements  through- 
out the  cells. 

Coloring  in  connection  with  reproduction  may 
first  be  noticed  among  the  cryptogams,  where  the 
reproductive  parts  of  the  plant  are  yellow  or  white 
their  energy  being  spent  otherwise  than  in  produ- 
cing chlorophyll  for  a  vegetative  function. 

Mr.  Spencer  and  Mr.  Grant  Allen  have  both 
pointed  out  that  "incipient  floral  color  is  present 
in  all  imperfectly  developed  shoots,"  or  "might  be 
expected  to  appear  in  flowers  because  of  their  low 
constructive  energy."  Evidence  of  this  was  seen 
in  caulerpa,  where,  though  yellow  when  in  drier, 
less  nutritive  habitats,  it  became  green  when 
grown  in  water,  —  a  more  nutritive  condition. 
Foliage  plants,  as  croton  or  such  plants  as  Arum 
maculatum,  have  their  color  more  intense  when  pot- 
bound  or  growing  in  less  nutritive  places;  green 
takes  the  place  of  the  color  when  grown  under 
more  vegetative  conditions,  as,  for  instance,  when 
newly  repotted  by  the  florist. 

It  is  where  growth  is  locally  restricted,  as  in  the 
petioles  of  Primula  sinensis,  as  on  secreting  sur- 
faces of  pitcher  plants,  or  Drosera,  or  as  in  honey 
glands,  that  color  tends  to  appear.  A  similar  ex- 
planation accounts  for  the  red  tips  of  the  daisy  and 
pyrethrum ;  and  for  the  appearance  of  new  colors  at 
the  apex  of  the  petals,  as  it  is  in  the  apex  rather 
than  the  base  or  among  the  disk  flowers  that 
growth  has  most  certainly  ceased.  We  may  simi- 
larly account  for  the  predominately  white  color  of 
winter  flowers,  because  at  that  time  of  year  all 
growth  is  sluggish:  there  is  less  actively  destruc- 
tive change  from  the  primary  yellow  color.  On 
the  contrary,  alpine  flowers,  growing  where  there 
is  an  open  and  sunny  exposure,  favoring  high  de- 
structive change,  are  notably  brilliant.  Certainly 
there  are  not  a  greater  number  of  insects  in  alpine 
than  in  lowland  regions ;  nor  is  the  explanation  of 
white  rather  than  red  winter  flowers  to  be  found  in 
the  absence  of  insects  which  would  select  reds  at 
that  time,  as  has  been  suggested. 

Changes  of  color  during  the  life  of  the  flower, 
as  seen  in  Convolvulus  minor  or  Myosotis  versicolor, 
are  but  gradations  of  the  natural  series  of  changes 
observable  with  more  or  less  distinctness  as  it 
occurs  in  greater  or  less  degree  in  nearly  all 
flowers.  Such  changes  occur  especially  just  before 
death.  They  are  very  noticeably  caused  by  al- 
tered climatic  conditions,  as,  for  instance,  where 
a  cold  and  damp  winter  has  been  observed  to  be  pro- 
ductive of  white  varieties,  or  a  hot,  dry  summer  of 


red  ones.  That  white  varieties  of  plants  normally 
red  or  blue  are  products  of  changed  or  weakened 
constitution,  is  shown  in  the  fact  that  such  plants 
as  white  calluna  or  erica  may  be  distinguished  by 
the  lighter  green  of  their  foliage,  as  well  as  by 
their  flowers. 

To  explain  such  color  variations  as  those  of 
Polygala  vulgaris,  we  do  not  need  to  agree  with 
Dr.  Taylor,  who  considers  that  the  three  colors  of 
Anemone  patens,  for  instance,  "are  three  kinds  of 
bait "  which  nature  has  provided,  that  the  plant 
may  be  more  certain  of  attracting  insects.  We 
may  understand  such  varieties,  if  not  of  present 
origination,  yet  to  have  originated  under  different 
conditions  of  growth,  which  favored  a  more  or  less 
actively  destructive  constitution  in  the  petals. 

A  labiate,  not  unlike  Salvia  Horminum,  common 
in  Thuringia,  shows  all  the  stages  of  this  series 
of  color-change  in  single  plants.  The  flowers  are 
yellow,  whilst  the  bracts  which  terminate  the  floral 
axis  are  colored  either  yellow,  red,  or  purple;  the 
purple  being  produced  at  the  extremity  of  the  axis, 
whenever  present,  just  at  the  place  where,  from 
checking  the  growth  and  exposure  to  the  sun's 
rays,  the  character  of  the  cell  contents  would  be 
influenced  most  acutely. 

Indeed,  if  we  bear  in  mind  these  facts,  agreeing 
with  the  assertion  made  by  Mr.  Spencer,  that  floral 
colors  appear  at  the  termination  of  the  axis,  we 
must  differ  from  him  in  his  further  conclusions, 
"that  this  color  tends  to  fade  away,  and  is  only 
prevented  from  disappearing  by  the  action  of  natu- 
ral selection." 

More  or  less  intense  color  appearing  wherever 
vegetation  is  checked,  we  must  expect  accumula- 
tion of  color  in  flowers  as  a  necessary  consequence 
of  the  reduction  which  is  there  taking  place.  It 
does  not  matter  how  this  reduction  is  mainly 
brought  about,  whether  by  use,  environment,  or 
natural  selection. 

We  see  also  that  colors  need  not  be  held  to  be 
due  to  slow,  indefinite  variations,  the  cause  of 
which  remains  unknown:  it  may  be  a  very  sudden 
variation  brought  about  by  climatic  conditions, 
which  sudden  variations  are  far  more  likely  to  be 
noticed  by  insects  than  are  very  gradual  changes 
of  tint. 

It  does  not  need  that  we  regard  flower  color  as 
existing  alone  by  virtue  of  the  benefit  it  confers 
upon  insects,  any  more  than  we  allow  older  biolo- 
gists to  regard  it  as  produced  because  of  its  moral 
effect  upon  mankind.  It  is  the  natural  outcome  of 
the  tendency  towards  perfection  in  the  reproduc- 
tive part  of  the  plant.  It  is  a  correlation  neces- 
sitated by  the  lessened  vegetation  ;  and  though 
undoubtedly  of  use  to  insects,  which  check  or 
quicken  the  tendency  to  color  in  one  case  or  an- 
other, they  have  only  taken  advantage  of  the  ten- 
dency, which  cannot  thus  be  said  to  have  resulted 
solely  on  their  account  and  by  their  selection. 


GLEANINGS. 

To  REMOVE  the  old  wood  from  the  raspberries 
when  the  ground  is  frozen,  a  good  way  is  to  give 
a  quick  jerk,  which  will  usually  break  them  off  at 
the  top  of  the  ground. 

Scientific  Tests  in  Hungary  show  that  corn 
will  produce  the  largest  yield  of  milk,  while  sor- 
ghum will  produce  milk  of  the  richest  quality. 

The  Phylloxera.  —  ^Magnesia  forms  a  very 
impoi-tant  constituent  in  all  soils  in  which  the 
French  vine  resists  the  phylloxera,  and  in  those 
where  the  American  vine  flourishes  best.  Its  per- 
centage in  the  ash  of  the  American  vine  is  more 
considerable  than  in  the  ash  of  V.  vinifera.  Prac- 
tical experiments  are  needed  on  the  use  of  magne- 
sium-ammonium phosphate  as  a  manure  for  vines. 


Floating  Gardens.  —  The  floating  gardens  of 
the  rivers  of  Cashmere  are  formed  by  the  long 
sedges  being  interwoven  into  a  mat,  earth  being 
superimposed  thereupon,  and  the  stalks  finally  cut 
under  water,  thus  releasing  them  from  the  bottom 
of  the  lake ;  they  are  usually  about  twenty  by  twelve 
yards  in  size.  A  dishonest  Cashmere  will  some- 
times tow  his  neighbor's  garden  away  from  its 
moorings,  and  appropriate  its  produce,  which  gen- 
erally includes  cuourbitaceous  fruits  and  vegetables, 
and  a  fine  description  of  grape. 

SooT- Water.  . —  The  best  way  to  make  soot- 
water  is  to  put  a  couple  of  bushels  of  soot  into  a 
stout  canvas  bag  into  which  a  piece  of  stone  or 
iron  has  previously  been  thrown  as  a  sinker;  then 
tie  up  the  bag  tightly,  and  throw  it  into  a  tank  of 
pure  water.  None  of  the  crude  carbon  makes  its 
escape;  but  by  this  method  all  the  ammonia  and 
other  essential  component  parts  of  the  soot  which 
are  really  soluble  are  secured:  and  either  for  syr- 
inging or  watering,  it  is  of  the  highest  value. 

The  Rabbit  Pest.  —  The  increase  of  rabbits 
in  Australia  has,  in  spite  of  measures  heretofore 
tried  for  its  reduction,  become  such  as  to  threaten 
the  extinction  of  farming  industry.  The  govern- 
ment has  offered  a  prize  of  a  hundred  and  twenty- 
five  thousand  dollars  for  an  effective  method  of 
destroying  the  pest.  Pasteur  is  a  candidate  for  this 
prize,  and  his  method  consists  in  the  introduction 
of  the  virus  of  chicken  cholera.  Rabbits,  he  claims, 
are  very  susceptible  to  this  poison ;  and  he  assumes 
that  the  establishment  of  the  disease  in  one  of  their 
colonies  would  soon  be  followed  by  universal  infec- 
tion through  tlie  medium  of  the  droppings. 

Cheap  Irrigation  for  the  Family  Garden. 
—  An  exchange  commends  a  system  of  ' '  cheap 
irrigation  for  the  family  garden,"  which  has  been 
tested  for  years  with  increasing  satisfaction :  ' '  Take 
emptied  fruit-cans,  place  the  open  end  on  a  hot 
stove  a  short  time  to  remove  tlie  top,  punch  about 
four  small  holes  in  tlie  edge  of  tlie  bottom,  set  them 
half  their  depth  in  the  ground,  and  plant  your 
seeds  around  them.  Fill  with  water  or  liquid 
manure  as  often  as  need  be.  Cucumbers  and  the 
like  will  take  a  quart  can  full  every  day  it  does  not 
rain.  No  baking  of  surface,  no  weed-seed,  and 
speed  in  watering,  are  some  of  the  advantages." 

The  Purslane  Worm.  .— Farmers  and  garden- 
ers frequently  have  occasion  to  rejoice  in  the  in- 
crease of  a  certain  class  of  insects,  called  parasites, 
that  prey  upon  and  destroy  other  insects  which  feed 
upon  the  vegetable  kingdom ;  but  they  very  rarely 
have  reason  to  welcome  vegetable-eating  insects. 
According  to  Professor  Suow  of  Kansas,  however, 
that  State  and  others  adjoining  are  invaded  by  a 
caterpillar  that  feeds  upon  the  purslane  weed. 
There  are  few  gardeners  who  have  not  had  severe 
struggles  to  suppress  purslane.  During  the  past 
season  the  purslane  worm  has  invaded  Kansas  in 
large  numbers,  exciting  a  good  deal  of  fear  in  those 
who  are  in  the  habit  of  regarding  all  worms  as  ene- 
mies of  the  tillers  of  the  soil. 

A  Great  Place  for  Celery. — It  is  in  and 
around  the  fair  and  far-famed  city  of  Kalamazoo, 
says  the  Chicago  Herald,  that  the  celery  lord, 
with  all  his  innate  pride  and  odor  of  garlic,  may 
best  be  found.  Here  his  coat-of-arms,  consisting 
of  a  celery  penchant  on  a  silver  dollar  guardant, 
may  be  seen  emblazoned  on  his  armorial  bearings, 
and  also  on  the  faces  of  the  shopkeepers.  Here  it 
is  that  over  three  thousand  acres  of  "rec^J^imed" 
land  is  devoted  to  the  cultivation  of  the  crisp  and 
toothsome  stalk  that  is  gifted  with  nerve-strength- 
ening properties.  In  spite  of  the  fact  that  Kala- 
mazoo leads  the  country  in  light  vehicles,  windmills, 
harrows,  and  many  other  branches  of  manufacture, 
she  still  pins  her  faith  and  liope  and  trust  to  the 
celeiy  lands  and  the  celery  lords. 
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The  editorial  chair  left  vacant  by  the  death 
of  Dr.  Nichols  will  not  soon  be  filled  by  one 
possessing  the  same  power  of  placing  the  dry 
facts  of  science  in  a  clear  and  attractive  form 
before  the  unscientific  reader,  or  of  showing 
the  intimate  connection  between  its  funda- 
mental principles  and  the  affairs  of  every-day 
life.  It  is,  however,  onl}-  proper  to  state  that 
the  management  of  the  Popular  Science  News 
will  continue  in  the  same  hands  as  heretofore. 
During  the  last  j'ears  of  his  life  Dr.  Nichols 
frequently  contributed  to  its  columns,  but  left 
the  actual  editorial  management  to  his  associ- 
ates ;  and  they  feel  confident,  that,  with  the  aid 
furnished  by  the  numerous  eminent  scientists 
who  have  promised  to  contribute  to  its  columns 
in  the  future  as  in  the  past,  they  can  continue 
to  conduct  the  paper  in  a  manner  worthy  of  its 
honored  founder. 


Professor  Asa  Gbat  of  Harvard  Univer- 
sity died  at  his  home  in  Cambridge  on  the 
30th  of  January,  at  the  age  of  77,  after  an 
illness  of  several  months.  Professor  Gray  was 
widely  known  through  his  admii-able  series 
of  school  text-books,  and  was  one  of  the 
foremost  botanists  in  the  world.  He  was  the 
friend  and  correspondent  of  Darwin,  and  one 
of  the  strongest  supporters  of  the  evolutionary 
theory,  although  his  views  of  its  bearing  upon 
theological  matters  differed  widei\-  from  those 
of  its  originator.  While  Darwin  was  inclined 
to  an  agnostic  belief.  Professor  Gray  found 
no  conflict  between  the  doctrine  of  gradual 
development,  and  the  existence  of  a  Supreme 
Being.  Darwin,  in  his  letters  recently  pub- 
lished, refers  to  Gray  as  one  of  the  three  or 
four  whose  judgment  on  his  theory  was  of 
more  value  to  him  than  that  of  the  world 
besides,  including  him  with  Hooker,  Lyell, 
and  Huxley.  From  a  personal  acquaintance 
with  Professor  Gray  we  can  bear  witness  to 
his  invariable  kindness  and  courtesy  towards 
all  who  had  the  pleasure  of  knowing  him,  and 
he  will  be  missed  even  more  as  the  instructor 
and  friend  than  as  the  man  of  science  whose 
.labors  accomplished  so  much  for  its  advance- 
ment. 


Scientists  have  long  sought  for  a  fixed  and 
invariable  standard  of  length.  The  measures 
in  common  use  are  mere  arbitrary  lengths, 
and,  if  the  original  standards  should  be  de- 
stroyed, could  not  be  accurately  replaced. 
The  French  meter  is  supposed  to  be  a  ten- 
millionth  part  of  the  quadrant  of  the  earth ; 
but  the  accuracy  of  the  original  measurements 
has  been  seriously  called  in  question.  The 
so-called  wave-lengths  of  light  have  been  sug- 
gested as  furnishing  an  invariable  numerical 
magnitude  ;  but  their  excessive  minuteijess,  and 
the  difHculty  of  accurately  measuring  them, 
have  heretofore  been  an  insuperable  objection 


to  their  use.  Messrs.  Michelson  and  Morley 
have  now  devised  a  method  of  measuring  these 
wave-lengths,  which  they  claim  is  probablj' 
accurate  to  one  ten-millionth  part.  When  it  is 
considered  that  a  wave-length  of  sodium  (yel- 
low) light  is  only  about  one  forty  thou- 
sandth of  an  inch,  the  delicacy  of  this  method 
becomes  apparent.  Whatever  theory  may  be 
held  as  to  the  nature  of  light,  the  numerical 
values  called  for  convenience  "wave-lengths  " 
are  actual  and  invariable  magnitudes  of  some- 
thing ;  and  if  the  new  method  of  measurement 
proves  reliable,  there  will  be  no  difficulty  in 
obtaining  a  fixed  standard  of  length  which  can 
be  reproduced  at  any  time  or  place. 


From  certain  observations  upon  the  solar 
spectrum,  Mr.  H.  Crew  finds  that  the  period 
of  rotation  of  the  equatorial  region  of  the  sun 
is  25.88  days,  corresponding  to  a  velocitj'  of 
.024  mile  a  second. 


The  recent  total  eclipse  of  the  moon  was  a 
spectacle  of  rare  beautj-,  and  occurred  under 
exceptionally  favorable  conditions.  At  Boston 
the  moon  was  about  half  obscured  on  rising ; 
and  the  gradual  extension  of  the  earth's 
shadow  over  the  disk,  and  its  reappearance  in 
its  accustomed  brightness,  were  observed  in  a 
sky  entirely  free  from  clouds,  and  through  the 
clear,  pure  atmosphere  of  a  winter  evening. 
Advantage  was  taken  of  the  eclipse  by  astron- 
omers to  determine  the  time  of  the  occul- 
tation  of  certain  small  stars  by  the  moon, 
which  would  have  been  invisible  in  the  ordi- 
nary brightness  of  its  light ;  but,  aside  from 
this,  the  eclipse  was  of  little  actual  scientific 

importance. 

——» — 

Some  German  chemists  are  said  to  have 
produced  artificially  in  the  laboratory  a  sub- 
stance closely  allied  chemically  to  glucose,  or 
grape-sugar,  and  possessing  many  of  its  well- 
known  phj-sical  qualities  of  sweetness,  etc. 
While  from  a  scientific  point  of  view  the 
synthesis  of  such  a  complex  compound  is  of 
the  highest  importance,  it  is  practicall3'  of  no 
consequence  whatever,  as  the  cost  of  a  sugar 
formed  by  anj'  such  process  must  necessarily 
be  far  above  that  of  the  product  made  in  the 
well-known  way,  by  the  action  of  acid  upon 
starch. 


A  PAPER  by  Professor  Gruenwald,  recently 
published  in  the  Chemical  News,  upon  the 
spectra  of  hydrogen,  oxygen,  and  aqueous 
vapor,  is  an  extremely  important  one,  and,  if 
his  theory  is  fully  confirmed,  may  revolutionize 
our  ideas  of  the  constitution  of  matter.  It 
would  be  impossible  to  do  full  justice  to  the 
paper  without  entirely  reprinting  it;  but  it 
may  be  briefly  said  that  Gruenwald  claims  to 
have  discovered,  from  the  spectra  of  these 
gases  and  vapors,  that  hydrogen  is  a  com- 
pound of  one  volume  of  a  primary  substance, 
b,  with  four  volumes  of  another  primary 
substance,  a,  and  is  therefore  a  compound 
substance,  analogous  to  ammonium  (NH), 
the  volume  of  which,  on  its  dissociation  at  a 


sufficiently  elevated  temperature,  is  in  the  pro- 
portion of  2  to  3.  The  substance  a  is  the 
lightest  of  all  gaseous  bodies,  —  much  lighter 
than  hydrogen ;  and  &,  if  we  regard  o  as  a 
univalent  element,  is  a  pentavalent  gaseous 
element  similar  to  nitrogen.  He  has  also 
found  oxygen,  carbon,  and  nitrogen  to  be 
compounds  of  simpler  substances.  The  ele- 
ment 6,  noted  above,  corresponds  with  the 
assumed  element  occurring  in  the  sun,  and 
known  as  "helium;"  thus  proving  that  hy- 
drogen is  disassociated  in  the  sun's  atmos- 
phere. Another  unknown  substance  present 
in  the  sun's  corona  which  gives  the  spectral 
line  1474,  he  concludes,  is  due  to  the  other 
constituent  of  hydrogen,  a.  Much  more 
extended  observations  will  be  necessarj^  to 
prove  the  correctness  of  this  alleged  discov- 
erj- ;  but  the  facts  brought  forward  by  the 
author  are  sufficiently  confirmatory  to  justify 
the  most  thorough  investigation  of  the  matter. 


Some  time  ago  a  reader  of  the  News  wrote 
to  the  "  Questions  and  Answers"  column 
desiring  to  know  the  difference  between  a  ther- 
mometer and  a  barometer.  As  similar  inquiries 
are  not  uncommon,  the  lack  of  scientittc  knowl- 
edge thus  displayed  was  not  especially  noticed 
by  us.  It  happened,  however,  that  at  a  meet- 
ing in  this  city  of  a  literary  club,  consisting 
of  over  a  dozen  members,  the  same  question 
was  recently  brought  up,  and  not  a  single  per- 
son could  answer  it.  All  the  members  were 
highly  educated,  in  both  public  and  private 
schools  and  academies,  and  yet  not  one  of  them 
had  had  sufficient  elementary  instruction  in 
science  to  enable  him  to  understand  the  con- 
struction of  these  two  simple  and  familiar 
instruments.  It  would  certainly  seem  as  if 
the  courses  of  study  in  our  educational  institu- 
tions were  in  need  of  revision. 

The  efficiency  and  value  of  our  schools  do 
not  seem  to  increase  with  the  introduction 
of  the  complicated  and  expensive  "  modern 
methods  of  instruction. ' '  We  have  an  unlimited 
number  of  superintendents  and  supervisors, 
innumerable  written  and  oral  examinations  and 
reviews,  a  "seven  account"  arrangement  of 
"  marking  "  for  recitations,  and  a  curriculum 
which  embraces  every  branch  of  knowledge  of 
which  the  human  mind  has  ever  conceived ; 
and  yet  on  graduation,  the  amount  of  actual 
knowledge  possessed  by  the  pupils  is  phenome- 
nally small.  Our  public-school  system  is  fast 
approximating  to  the  same  condition  as  that 
of  the  government  of  the  Sandwich  Islands, 
which  a  witty  writer  describes  as  "  the  works 
of  the  Great  Eastern  in  a  sardine  box."  We 
have  a  most  complete  and  thorough  "  sys- 
tem," but  it  is  fast  overshadowing  the  schools 
themselves. 


PREHISTORIC  MONUMENTS  IN  THE 
PYRENEES. 

In  a  recent  number  of  La  Nature  M.  Julien 
Sacaze  gives  a  very  interesting  account  of 
some  prehistoric  monuments  on  the  Mount 
d'Espiaux  in  the  French  Pyrenees,  recently 
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visited  by  liini.  Such  monuments  are  very 
numerous  on  tliis  mountain,  and  occur  at  a 
height  of  about  four  thousand  feet. 

These  monuments  consist  of  rough  blocks 


Via.  1. 

of  stone,  mostly  erratic  bowlders,  which  have 
been  arranged  either  in  long  lines  or  in  groups 
of  circles.  One  of  the  linear  monuments  is 
eight  hundred  and  fifty  feet  long,  and  is  com- 
posed of  ninety-three  stones,  the  largest  of 
which  measures  over 
fifteen  hundred  cubic 
feet.  A  plan  of  a 
group  of  circles  is 
shown  in  Fig.  1 
which  contains  one 
hundred  and  sixty- 
three  stones.  What- 
ever may  have  been 
the  object  of  the 
long  lines  of  stones, 
there  is  no  doubt 
that  the  circular 
structures  were  sep- 
ulchral monuments. 
In  the  centre  of 
each  circle  is  a  rec- 
tangular cavity  from 
one  to  three  feet 
deep,  and  about 
eighteen  inches 
square,  lined  with 
slabs  of  stone  or 
smallr  pebbles,  which 
usually  contains 
fragments  of  char- 
coal and  calcined 
bones.      Cinerary 

urns  have  also  been  found  which  have  been 
referred  to  the  time  of  the  bronze  age.  M. 
Sacaze  also  discovered  two  bronze  bracelets 
which  were  identical  in  form  and  ornamenta- 
tion with  ones  found  in  the  Swiss  lake-dwell- 
ings, and  unquestionably'  belong  to  the  same 
period  of  time. 

Another  most  interesting  discovery  on  this 
mountain  was  the  so-called  "basin-stones,"  — 
large  blocks  of  granite  in  which  numerous  hol- 
low depressions  have  been  carved  by  the  hand 
of  man.  They  sometimes  occur  by  themselves, 
and  sometimes  in  a  line  or  circle  of  unmarked 
stones.  One  of  the  finest  examples  of  these 
is  illustrated  in  Figs.  2  and  3  ;  the  latter  en- 
graving giving  an  enlarged  view  of  the  de- 
pressions —  or  cupules,  as  thej'  are  termed. 
This  stone  (the  upper  one  in  the  engraving) 
is  popularly  known  as  the  Calhau  des  Pourics, 
or  the  "  chicken-stone,"  and  has  ninety-eight 
cupules  upon  its  surface  which  measure  about 
an  inch  and  a  half  in  diameter,  and  three- 
quarters  of  an  inch  in  depth.  The  resem- 
blance of  these  stones  to  those  recently  found 


on  the  Isthmus  of  Panama,  and  described  in 
the  January  number  of  this  paper,  is  a  very 
remarkable  and  interesting  coincidence.  Cer- 
tain other  blocks  have  been  found  in  which 
the  depressions  are  longer  and  deeper,  and 
are  called  by  the  peasants  "  the  print  of  the 
giants'  fingers." 

The  significance  or  use  of  these  stones  is 
unknown,  but  they  probablj'  were  connected 
with  the  religious  or  superstitious  practices  of 
the  prehistoric  people.  Even  at  the  present 
day  certain  of  these  stones  are  supposed  by  the 
native  peasants  to  have  magical  powers,  and 
in  1871  their  vulgar  practices  were  carried  so 
far  as  to  cause  the  parish  priest  to  cut  a  cross 
upon  a  rock  known  as  the  Arriba- Pardin,  in 
a  vain   attempt  to  suppress   them.     Whether 


While  I  am  on  the  subject  of  disease-germs,  I 
will  mention  a  rather  singular  case  of  lock-jaw 
recently  reported  from  Greifswalde.  A  young  man 
was  playing  at  ten-pins,  when,  in  projecting  the  ball, 
he  thrust  a  splinter  under  the  nail  of  his  middle 
finger  to  the  depth  of  three-quarters  of  an  inch. 
In  seven  days  he  was  attacked  with  slight  pains  in 
neck  and  back,  and  one  day  later  with  cramp  in 
breast  and  abdomen.  The  lower  limbs  and  the 
whole  length  of  the  spinal  column  were  soon  sim- 
ilarly affected.  An  incision  was  made  in  the  in- 
jured finger,  and  a  portion  of  the  splinter,  still 
remaining  under  the  nail,  was  removed.  Yet,  on 
the  third  day  after  the  first  attack  of  cramp,  death 
followed.  Dr.  Beumer  of  Greifswalde  now  pro- 
ceeded to  examine  more  closely  the  cause  of  this 
fatal  attack.  A  piece  of  wood  was  taken  from  the 
floor  of  the  bowling-alley  at  the  players'  end,  and 
also  some  earth  from  the  lower  end.     A  number 

of  rabbits  and  white 
mice  were  then  inocu- 
lated, some  with  one 
of  these  substances, 
others  with  the  other  ; 
and  in  every  instance 
the  same  phenomena 
followed  as  in  the  case 
of  the  young  man, 
proving  to  Dr.  Beumer 
the  presence  of  the 
bacilli,  or  germs  of 
lock-jaw,  in  the  wood 
of  the  alley  and  in  the 
soil  beneath. 


these  beliefs  are  a  direct  survival  of  the  prim- 
mitive  ceremonies,  or  have  originated  in  later 
times,  is  unknown  ;  and  unless  unexpected  dis- 
coveries should  be  made,  it  is  not  likely  that 
we  shall  ever  know  much  more  about  those 
wonderful  peoples,  whose  stone  circles  and 
monuments  have  been  found  in  all  the  parts 
of  the  world. 


[Special  correspondeuce  of  the  Popular  Science  Jfews.] 
BERLIN  LETTER. 

The  Crown  Prince's  illness  is  still  the  absorbing 
topic  here.  Though  we  now  trust  it  is  not  cancer, 
yet  Dr.  Sehenerlen's  study  of  the  cancer  bacillus, 
the  existence  of  which  has  been  much  doubted,  has 
produced  results  none  the  less  important  to  science. 
The  bacteria  collection  of  the  Berlin  firm  of  Klciune 
&  Miiller  is  enriched  with  a  stock  of  these  bacilli, 
prepared  for  the  microscope.  They  find  a  ready 
sale  both  among  Germans  and  foreigners.  One 
preparation  in  double  coloring  shows  the  spores 
distinctly,  and  is  furnished  for  three  marks  ;  the 
one-colored  preparation  is  sold  for  two  marks. 
The  first  supply  was  soon  exhausted,  and  a  second 
edition  called  for. 


.  The  scheme  for  im- 
proving the  Lower 
Weser  up  as  far  as 
Bremen,  in  order  to 
admit  the  larger  ves- 
sels which  now  have 
to  stop  at  Bremer 
Ilaven  at  the  mouth 
of  the  river,  is  at 
length  to  be  carried 
out ;  and  a  tonnage  of 
one  mark  on  all  such 
vessels  will  then  be 
imposed,  to  help  re- 
imburse the  outlay  of 
thirty  millions  which  the  enterprise  demands. 
Only  after  long  negotiations  between  Oldenburg 
on  the  one  side  of  the  'river,  Prussia  on  the  other, 


Fig.  3. 


and  the  municipality  of  Bremen,  was  this  improve- 
ment, which  will  vastly  benefit  the  whole  empire, 
finally  decided  upon.  The  technical  difficulties  in 
the  way  of  the  great  enterprise,   and,  still  more, 
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doubts  as  to  its  economical  success  after  comple- 
tion, retarded  the  acceptance  of  the  plan.  Yet  the 
benefit  accruing  to  Bremen  alone,  and  the  mar- 
itime population  on  both  sides  of  the  river,  leaves 
little  question  as  to  the  financial  expediency  of  the 
■work. 

The  annual  report  of  the  imperial  patent-office, 
recently  published,  presents  some  interesting  facts. 
To  American  readers,  with  our  annual  grant  of 
some  20,000  patents,  they  are  matter  of  some 
surprise.  Only  3,882  patents  were  granted  out  of 
9,904  applications.  This  is  a  marked  falling-off 
from  the  previous  year,  when  4,008  patents  were 
granted  out  of  9,991  applications.  Far  more  than 
half  of  the  applications  are  yearly  rejected,  and 
this,  too,  in  most  cases  because  the  inventions  are 
found  to  be  already  in  existence.  Statistics  show 
that  most  inventors  here  are  unfortunate  with  the 
products  of  their  ingenuity.  Up  to  the  present  time 
42,451  patents  have  been  granted,  while  only  11,512 
of  the  inventions  are  in  the  market  ;  failure  to  pay 
the  patent-dues  accounts  for  the  rest.  The  greater 
number  of  the  invented  articles  in  the  report  come 
under  the  head  of  electric  appliances,  tools,  and 
household  utensils.  Saxony  with  451  patents, 
and  Berlin  with  442,  show  the  greatest  inventive 
genius ;  Bavaria  and  Alsace-Lorraine  the  least. 
Of  the  whole  number  of  grants,  2,561  were  to  Ger- 
man subjects,  1,321  to  foreigners  ;  the  latter  num- 
ber being  very  small  in  view  of  the  15,000  annual 
grants  in  England,  and  20,000  in  the  United 
States.  The  receipts  of  the  department  increase 
yearly,  while  the  expenses  remain  the  same.  A 
surplus  of  nearly  one  million  marks  is  reported. 

Readebs  of  German  will  be  glad  to  learn  the 
progress  of  the  society  for  the  abolition  of  those 
twenty-six  deformities  through  which  German 
thought  is  commonly  represented  to  the  eye.  At 
present  the  school-children  have  to  learn  eight 
alphabets,  counting  the  capital  and  small  letters  of 
both  Latin  and  German  form  in  print  and  running 
band.  The  society  was  formed  in  1884  ;  in  1886 
it  numbered  2,871  members,  and  in  1887  4,436. 
The  gi-eater  part  of  the  members  are  teachers  in 
the  primary  and  grammar  schools,  though  many 
names  of  gymnasium  and  real-schul  teachers  are  on 
the  list,  while  in  the  last  year  thirty-one  university 
professors  joined  in  the  ranks.  Physicians,  book- 
dealers,  and  business-men  are  also  represented.  It 
is  said  that  the  old  alphabet  would  have  been  offi- 
cially done  away  with  before  this  but  for  the  obsti- 
nacy of  the  chancellor  :  Bismarck  will  read  no 
letter  which  comes  to  him  in  Latin  script.  It  is  to 
be  hoped  that  Germany  vrill  not  much  longer  make 
herself  an  exception  to  the  rest  of  Western  Europe 
by  this  absurd  reverence  for  the  invention  of  a  few 
idle  monks  in  the  Middle  Ages. 

I  SEE  in  my  morning  paper  the  notice  of  a  book 
just  published  by  Dr.  Theodore  Heryng,  formerly 
of  Warsaw,  and  now  living  in  San  Remo.  He  is 
one  of  the  most  noted  laryngologists,  and  his  book 
handles  exhaustively  the  Heilbarkeit  der  Kehlkopf- 
schwindsucht  (the  curability  of  laryngeal  con- 
sumption). Until  recently  this  was  held  to  be 
incurable.  In  1880  Dr.  Moritz  Schmidt  of  Frank- 
fort, who  has  since  become  so  well  known,  ad- 
vanced contrary  views  based  on  an  extended  prac- 
tice, opening  the  way  to  a  rational  treatment  of 
the  disease  by  chirurgical  operations.  He  was 
followed  in  1885  by  Dr.  Hermann  Krause  of 
Berlin,  who  first  aimed  at  a  cure  by  the  use  of 
lactic  acid.  This  field  has  now  been  further  de- 
veloped by  Dr.  Heryng,  whose  observations  and 
experience  in  a  great  number  of  cases  are  given 
to  the  public.     The  principles  of  treatment  are, 


in  brief,  as  follows  :  Prompt  destruction  and 
removal  of  the  affected  tissues  ;  transformation  of 
vicious  ulceration  into  less  harmful  ulcers,  and 
intelligent  cure  of  the  same.  Ulcerous  appear- 
ances are^to  be  artificially  irritated,  and  thus  their 
cure  hastened ;  means  for  removing  the  accom- 
panying inflammation  and  difficulty  in  swallow- 
ing are  given.  An  equally  important  part  of  the 
treatment  is  the  general  strengthening  of  the 
system,  and  a  due  consideration  of  climatic  and 
hygienic  influences.  The  work  contains  several 
illustrations,  treats  especially  the  Pachydermia 
diffusa  as  described  by  Virchow,  and  explains 
minutely  the  treatment  with  lactic  acid,  the  treat- 
ment by  incision,  and  the  application  of  iodine. 
Specialists  regard  the  book  as  of  great  value.  It  is 
published  by  Ferdinand  Euke  in  Stuttgart. 

P.    F.    BiCKNELL. 
Beklin,  Jan.  21,  1888. 


[Specially  reported  for  the  Popular   Science  J^ews   from   the 
Observatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL  PHENOMENA  FOR 
MARCH,   1888. 

The  Sun  crosses  the  equator  and  spring  begins 
on  March  19,  at  11  p.m.  Mercury  passes  inferior 
conjunction  on  March  3,  and  becomes  a  morning 
star,  reaching  greatest  west  elongation  on  March 
30,  when  it  is  a  little  less  than  28°  from  the  Sun  ; 
but,  as  it  is  at  the  same  time  about  12°  south,  it 
will  be  only  about  10°  high  at  sunrise.  It  may 
possibly  be  seen  on  a  very  clear  morning  a  little 
before  sunrise  on  the  last  few  days  of  the  month. 
Venus  is  still  a  morning  star,  but  rapidly  approach- 
ing the  Sun.  Venus  and  Mercury  have  a  very  close 
conjunction  on  March  27.  The  nearest  approach 
occurs  at  8  p.m.,  when  the  planets  are  only  2' 
apart ;  but  they  are  then  below  our  horizon.  On 
the  morning  of  the  27th  they  are  15'  apart.  Mer- 
cury being  on  the  left  ;  and  on  the  morning  of  the 
28th  they  are  about  6'  apart,  Venus  being  on  the 
left.  If  the  weather  is  fine  they  may  possibly  be 
seen  just  before  sunrise.  Mars  is  getting  near  to 
opposition  with  the  Sun.  At  the  end  of  the  month 
it  is  on  the  meridian  about  1  a.m.  It  begins  its 
retrograde  motion  among  the  stars  on  March  3, 
and  moves  toward  the  west  toward  Spica,  being 
at  the  end  of  the  month  about  7°  east  and  north  of 
that  star.  Jupiter  is  in  Scorpio,  nearly  stationary, 
about  6°  north  of  the  brightest  star  of  the  constel- 
lation Antares,  and  4°  east  of  the  second-magnitude 
star  Bela  Scorpii.  It  is  on  the  meridian  at  about 
5h.  30m.  A.M.  on  March  1,  and  at  about  3A.  SO/n. 
A  M.  on  March  31.  It  then  rises  at  about  11  p.m. 
Saturn  is  still  in  Cancer,  about  10°  west  of  Castor 
and  Pollux.  It  crosses  the  meridian  at  about 
9h.  20m.  P.M.  on  March  1,  and  at  about  7h.  30m. 
on  March  31.  Uranus  is  approaching  opposition, 
and  is  in  Virgo,  about  7°  north  and  west  of  Spica. 
Neptune  is  about  5°  south  of  the  Pleiades. 

The  Constellations.  —  The  positions  given  are 
for  the  latitude  of  the  northern  part  of  the 
United  States,  and  for  10  p.m.  on  March  1,  9  p.m. 
on  March  16,  and  8  p.m.  on  March  31.  Cancer, 
with  Saturn  near  its  western  part,  is  not  far  from 
the  zenith,  a  little  to  the  south.  Leo  lies  east  of 
Cancer,  and  Virgo  lies  below  Leo,  reaching  to  the 
horizon  on  the  east.  Between  these  constellations 
and  the  southern  meridian  are  Hydra  and  one  or 
two  small  constellations.  On  the  north-east  are 
Ursa  Major  well  up  toward  the  zenith,  and  Bootes 
and  Corona  low  down.  Draco  and  Ursa  Minor  lie 
mainly  to  the  east  of  the  pole  star,  while  Cepheus 
is  just  below  it.  Andromeda  is  just  setting  in  the 
north-west,  and  Cassiopeia  lies  between  it  and  the 
pole  star.  Perseus  is  above  Andromeda,  and 
Auriga  above  and  to  the  south  of  Perseus.  Gemini 
is  west  of  the  zenith,  high  up;  and  Taurus  is  low 


down  in  the  west,  just  above  Aries,  which  is  setting. 
Orion  is  to  the  left  of  Taurus  a  little  lower  down. 
Canis  Minor  is  about  halfway  from  zenith  to 
south-west  horizon,  and  Canis  Major  is  below, 
between  Orion  and  the  southern  horizon. 

M. 

Princeton,  Feb.  3, 1888. 


[Specially  reported  for  the  Popular  Science  Newa.] 

METEOROLOGY  FOR  JANUARY,  1888. 

temperature. 


Atssasb  Thibxoheteb. 

Lowest. 

Highest. 

Range. 

At7A.M 

At2r.M 

At9P.M 

Whole  month 

13.84' 
22.42' 
17.38' 
17.88' 

—8' 

r 

— 4' 

-8' 

41' 
36' 
51° 
61' 

49' 
34' 
56' 
59- 

Last  eighteen  Januarys  . 

23.63" 

(    17.60', 
(In  1875. 

32.98', 
In  1880. 

16.48* 

The  28th  was  the  coldest  day,  with  an  average 
of  2^°  below  zero;  the  1st  was  the  warmest,  at 
38°  above.  The  lowest  point  reached  was  — 8°,  on 
the  mornings  of  the  25th  and  29th;  the  highest 
point  was  51°,  on  the  evening  of  the  first  day. 
The  mercury  went  below  zero  ten  times  in  nine 
days  between  the  21st  and  29th,  amounting  to  43°. 
These  nine  days  averaged  only  7.04°,  or,  omitting 
the  26th,  a  sudden  warm  day  near  the  midst  of  the 
nine,  the  remaining  eight  days  averaged  only  4.29°, 
—  the  longest,  coldest  period  of  severe  weather  in 
this  locality  during  at  least  the  last  eighteen  years. 
The  first  fifteen  days  of  the  month  averaged  25.38°, 
the  last  sixteen  only  10.85°.  The  entire  month 
was  5.65°  below  the  average  in  the  last  eighteen 
Januarys,  and  was  the  coldest,  with  one  exception 
(1875),  during  this  period.  In  that  year  the 
mercury  went  below  zero  but  six  times,  the  lowest 
only  5°,  —  a  very  cold  month,  indeed,  but  of  much 
more  even  temperature  than  the  present,  in  which 
the  first  half  of  the  month  was  nearly  15°  warmer 
than  the  last  half.  The  26th  was  remarkable  for 
the  sudden  changes,  the  mercury  going  up  46°  in 
twenty-four  hours,  and  then  returning  35°  in  the 
next  twenty-four.  Though  we  have  had  no  bliz- 
zards in  this  locality,  the  severity  is  somewhat  in 
sympathy  with  what  has  been  experienced  in  vari- 
ous parts  of  the  country. 


The  face  of  the  sky  in  93.  observations  gave  57 
fair,  6  cloudy,  17  overcast,  4  rainy,  and  9  snowy, 

—  a  percentage  of  61.3  fair.  The  average  fair 
the  last  eighteen  Januarys  has  been  53.9,  with 
extremes  of  40.9,  in  1884,  and  61.3,  in  1878  and 
1888;  showing  that  no  January  in  eighteen  years 
has  exceeded  the  present  in  this  respect,  and  only 
one  other  has  equalled  it,  —  clear,  but  cold.  We 
had  several  fine  sunsets,  and  also  sun-risings, 
adorned  with  unusually  brilliant  morning  stars, 
Jupiter  and  Venus  beingnear  each  other  in  the  early 
part  of  the  month,  and  accompanied  one  morning 
by  the  near  proximity  of  the  bright  crescent  moon, 

—  a  beautiful  sight.  We  had  several  fine  days 
during  the  month,  especially  the  last  day,  fine, 
clear,  and  calm,  and  hot  severely  cold. 

PRECIPITATION. 

The  amount  of  precipitation  the  past  month, 
including  14  inches  of  snow  melted,  was  8.31 
inches.  The  average  for  the  last  twenty  Januarys 
has  been  4.72,  with  extremes  of  1.80,  in  1871,  and 
7.76,  in  1885.  The  largest  fall  the  present  month, 
principally  of  rain,  was  3.27  inches,  on  the  1st. 
A  light  snow  on  the  10th,  increased  by  4  inches 
on  the  13th,  with  severe  cold,  secured  excellent 
sleighing  for  the  rest  of  the  month. 
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PRESSURE. 


The  average  pressure  the  past  month  was  30.026 
inches,  with  extremes  of  29.12,  on  the  26th,  and 
30.66,  on  the  12th,  —  a  range  of  1.54  inches.  The 
average  pressure  in  January  the  last  fifteen  years 
has  been  29.973,  with  extremes  of  29.840,  in  1879, 
and  30.080,  in  1880.  The  sum  of  the  daily  varia- 
tions the  last  month  was  9.73  inches,  giving  an 
average  daily  movement  of  .314  inch.  This  aver- 
age in  fifteen  Januarys  has  been  .297,  with  ex- 
tremes of  .196  and  .391.  The  largest  daily  move- 
ment was  .95,  on  the  26th,  .91  being  the  fall  in  ten 
hours,  in  connection  with  that  sudden  change  of 
temperature  and  a  large  precipitation.  Only  two 
Januarys  in  fifteen  years  have  had  a  higher  press- 
ure than  the  present. 


The  direction  of  the  wind  in  93  observations 
gave  16  N.,  1  S.,  2  E.,  15  W.,  4  N.E.,  47  N.W., 
1  S.E.,  and  7  S.W., — an  excess  of  58  northerly 
and  62  westerly  over  the  southerly  and  easterly, 
and  indicating  the  average  direction  to  have  been 
W  43°  5'  N.  Full  one-half  the  winds  of  the  month 
have  been  north-west.  The  westerly  winds  in  the 
last  nineteen  Januarys  have  uniformly  prevailed 
over  the  easterly  by  an  average  of  58.58  observa- 
tions, and  the  northerly  over  the  southerly,  with 
two  exceptions,  by  an  average  of  21.37;  indicating 
the  approximate  general  average  direction  in 
January  to  have  been  W.  21°  45'  N.  The  relative 
progressive  distance  travelled  by  the  wind  the  past 
month  was  84.89  units,  and  during  the  last  nine- 
teen Januarys  1,096  such  units,  —  an  average  of 
only  57.68  ;  showing  far  less  opposing  winds  the 
last  month  than  usual.  But  the  month  will  be 
chiefly  memorable  for  the  severity  of  its  protracted 
cold,  and  consequent  frightful  suffering  and  loss 
of  life  in  various  parts  of  the  country. 

D.  W. 

Natick,  Feb.  4, 1888. 


CorrtBponUente. 


Brief  communicatioim  upon  tubjtcts  of  scieniijtc  interest 
will  be  welcomed  from  any  quarter.  The  editors  do  not  neces- 
garily  indorse  all  views  and  statements  presented  by  their  cor- 
respondents. 


DO  HORSES  HAVE  HORSE  SENSE? 
Editors  Popular  Science  News  : 

In  a  recent  number  of  the  Science  News  is  re- 
printed a  short  extract  from  the  Chicago  Journal 
by  a  writer  who  asks,  "  Have  horses  horse-sense?  " 
lie  tries  to  maintain  that  they  have  not  by  assert- 
ing that  he  has  seen  horses  that  would  wind  them- 
selves up  to  a  post  by  walking  round  and  round 
until  the  halter  was  so  short  that  they  could  no 
longer  move  their  heads.  He  brings  forward 
several  similar  instances,  all  true,  to  prove  his  point. 
But  the  argument  is  inconclusive,  as  the  writer 
should  have  seen.  There  are  horse-fools,  as  there 
are  man-fools ;  and  one  would  scarcely  like  to  have 
the  writer  of  this  paragraph  quoted  as  an  illus- 
tration of  the  highest  wisdom  of  the  human  family. 
He  is  probably  better  acquainted  with  the  story 
of  his  life  than  any  one  else,  and  perhaps  recol- 
lection will  bring  to  his  mind  times  when  he  has 
not  done  the  wisest  thing  himself.  Or,  failing  this, 
he  may  find  plenty  of  examples  of  folly  in  man 
without  going  very  far.  I  knew  a  servant  who 
was  directed  to  make  some  pillow-cases,  and  who, 
finding  that  the  pattern  had  been  torn,  tore  all 
the  new  ones,  and  sewed  them  up  again,  to  match 
the  pattern.  This  was  as  good  as  the  story  of 
the  Chinese  who  cracked  every  piece  of  a  costly 
set  of  ware,  because  the  pattern  was  so  cracked, 
and  then  charged  an  enormous  price  on  account 


of  the  difficulty  of  "making  the  crack."  Not 
to  go  into  details,  are  not  many  of  the  absurd- 
ities of  modern  dress  and  other  fashions  as  in- 
convenient and  senseless  as  the  tightness  of  a 
wound-up  halter?  Are  the  human  fools  that  are 
so  easily  taken  in  by  the  confidence-man  and  the 
card  sharper  very  much  ahead  of  the  horse  that  is 
startled  because  his  foot  is  entangled  in  the  bridle  ? 
It  does  not  take  so  very  much  to  startle  some  mem- 
bers of  the  human  family  ;  and  when  they  are 
startled,  they  will  do  the  most  outrageous  and 
senseless  things.  Who  has  not  seen  and  heard  of 
such  acts  in  the  alarm  of  a  fire?  Fragile  articles 
are  then  thrown  out  of  the  window,  and  beds  are 
carried  carefully  down  stairs.  The  question  is  not, 
"  Have  all  horses  at  all  times  and  in  all  circum- 
stances good  horse-sense?  "  but,  "  Have  any  horses 
at  any  times  and  in  any  circumstances  this  sense?  " 

I  will  match  the  horse  mentioned  in  the  extract 
from  the  Chicago  Journal  by  one  with  which  I  was 
acquainted,  whose  owner  was  unable  to  confine  him 
to  his  stall  by  any  ordinary  means.  He  learned  to 
lift  the  latch  of  the  door,  and  let  himself  out,  and 
would  then  open  the  other  doors,  and  let  out  the 
other  horses,  apparently  for  his  amusement.  The 
owner  then  bored  a  hole  in  the  door  at  the  back 
of  the  latch,  and  put  in  a  wooden  pin.  This  an- 
swered for  a  few  days,  but  then  the  colt  taught 
himself  to  pull  out  the  pin;  and  he  invariably  car- 
ried it  off,  so  that  it  was  never  found  again.  A 
friend  of  mine  has  an  old  horse  that  will  do  the 
same,  and  can  open  any  stable  door  that  is  not 
locked.  Yet  more  :  I  was  once  acquainted  with  a 
donkey  that  taught  himself  to  unlock  a  door,  and 
let  himself  into  a  garden.  This  he  did  by  putting 
his  tongue  through  the  bow  of  the  key,  and  then 
turning  it.  It  was  a  puzzle  how  he  got  into  the 
garden  until  the  gardener  watched  and  saw  him 
do  it. 

It  is  no  more  fair  to  brand  all  horses  as  fools,  on 
account  of  the  folly  of  some,  than  it  would  be  to 
adopt  Carlyle's  opinion  of  the  human  race  in  Eng- 
land, because  he  had  unfortunately  met  with  some 
not  remarkable  for  wisdom.  "There  are  in  the 
United  Kingdom  about  thirty  millions  of  people, 
mostly  fools." 

,  E.  W.  C. 

THE  RECENT  WESTERN  BLIZZARD. 

Editors  Popular  Science  News  : 

During  the  commencement  of  the  great  blizzard 
that  swept  over  the  north-west  on  the  12th  of  Janu- 
ary, the  strong  wind  was  blowing  snow  directly  from 
the  east,  sifting  it  fine  as  flour  into  every  chink  and 
keyhole  it  could  find.  About  one  o'clock  p.m.  there 
was  a  partial  lull,  so  that  we  could  see  the  silvery 
rills  skipping  over  the  drifts,  and  a  dark  shadow  fell 
upon  the  landscape,  plainly  visible,  and  engaging 
the  attention;  and,  in  less  time  than  I  can  describe 
it,  the  wind  reversed  its  compass,  charging  in 
upon  us  from  the  west;  and  such  a  blinding  storm, 
and  clash  and  fury  of  the  elements !  It  was,  in- 
deed, a  sublime  terror,  chaining  every  sense  to 
look  upon  and  hear,  with  a  pitiful  feeling  going 
out  to  forlorn  travellers  so  suddenly  overtaken 
on  the  treeless  prairie.  That  night  special  pains 
were  taken  to  have  our  room  comfortably  warmed 
by  extra  fire.  Our  whole  persons  were  electrically 
charged,  the  hair  of  our  heads  "  standing  on  end," 
as  in  states  of  insulation.  Flashes  could  be  seen 
playing  around  the  picture-frames,  and  electric 
shocks  were  felt  when  touching  the  cords  attached 
to  them.  While  in  bed,  the  clothes,  with  an  extra 
comforter,  were  so  tucked  in,  it  was  impossible  for 
any  wind  to  creep  under  them ;  yet  the  concussion 
of  the  storm  against  the  wall  of  the  house  and  the 
glass  of  the  double  windows  was  sensibly  felt, 
trembling  the  nerves,  and  causing  cold  shivering.    1 


have  had  such  experiences  before  during  colliding 
winds  and  snows,  but  never  in  so  marked  a  degree. 

J.  O.  Barrett. 

Brown's  Valley,  Minn.,  Jan.  30, 1888. 


LITERARY  NOTES. 

A  Text-Book  of  Inorganic  Chemistry.  By  Professor  Vic- 
tor von  Richter.  Translated  by  E.  F.  Smitli,  PhD. 
P.  Blakiston,  Son,  &  Co.,  Philadelphia,  publishers. 
Price  $2.00. 

This  is  the  third  American  translated  from  the  fiftli 
German  edition  of  Richter's  admirable  text-book  on 
chemistry.  Its  system  of  instruction  is  such  that  the 
theories  and  facts  of  chemical  science  are  taught  at 
the  same  time,  to  the  great  advantage  and  convenience 
of  the  student.  Unusual  attention  is  given  to  the  re- 
cently discovered  "  periodic  law  "  of  the  elements,  and 
this  very  important  subject  is  fully  and  clearly  ex- 
plained. This  chemistry  is  used  in  many  schools  and 
colleges,  including  Yale  and  Dartmouth,  and  is  to  be 
recommended  as  a  most  excellent  work. 


This  firm  has  also  just  issued  the  sixth  edition  of 
Bloxam's  Chemistry,  both  inorganic  and  organic,  com- 
plete in  one  volume,  price  S>4  50.  This  work  is  now 
universally  recognized  as  a  standard,  and  we  need  only 
say  that  this  edition  has  been  thoroughly  revised,  and 
a  large  part  rewritten,  by  its  distinguished  author,  and 
was  completed  just  before  his  death,  which  occurred 
last  November. 


The  same  firm  publish  the  Chemical  Analysis  of 
Urine,  by  T.  C.  Van  Niiys.  Price  82.00.  Both  quan- 
titative and  qualitative  methods  are  described,  and 
the  subject  is  very  exhaustively  treated  according  to 
the  latest  discoveries  in  this  important  branch  of 
medical  chemistry. 


Astronomy  for  Amateurs.  Edited  by  John  A.  West- 
wood.  Oliver,  Longmans,  Green,  &  Co.,  New  York, 
publishers.    Price  $2.25. 

This  work  is  intended  for  the  use  of  such  persons 
as  have  a  [desire  for  original  astronomical  investiga- 
tion, but  whose  instrumental  means  are  limited.  It 
contains  numerous  hints  and  suggestions  which  ama- 
teur observers  will  find  of  great  value;  and  it  will  be 
especially  useful  in  teaching  them  how  to  make  the 
best  use  of  such  apparatus  as  they  may  passess.  The 
editor  in  compiling  this  book  has  had  the  co-operation 
of  some  of  the  most  eminent  astronomers  in  England. 


This  firm  will  also  publish  early  in  tlie  present  year 
a  new  work  on  astronomy  by  Richard  A.  Proclor.  It 
will  be  issued  in  twelve  monthly  parts  and  a  supple- 
ment. It  will  treat,  in  a  popular  style,  of  all  the 
latest  discoveries  in  this  fa-scinating  science,  and  will 
be  beautifully  illustrated.  Full  particulars  will  be 
announced  later. 


TJie  Manaqement  of  Accumulators,  by  Sir  David 
Salomons,  will  be  of  interest  to  all  professional  or 
amateur  electricians,  from  its  very  full  and  complete 
directions  for  the  care  and  management  of  this  type  of 
battery  which  is  now  coming  into  such  extensive  use. 
D.  Van  Nostrand,  publisher.  New  York. 


The  Evolution  of  Immortality,  by  C.  T.  Stoekwell,  is 
a  well-written  little  treatise  on  the  immortality  of 
man,  based  upon  scientific  and  philosophical  consider- 
ations, which  is  worth  reading  by  those  interested  in 
the  subject.  Price  $1.00.  C.  H.  Kerr  &  Co.,  Chicago, 
publishers. 


The  Puzzler  is  a  new  monthly  magazine  of  puzzles 
and  game-problems,  published  by  N.  D.  C.  Hodges, 
47  Lafayette  Place,  New  York,  at  .|l.20  per  year.  The 
first  niimber  is  at  hand,  and  promises  to  fill  a  place 
heretofore  unoccupied  in  the  journalistic  field. 


Pamphlets,  etc.,  received:  The  Movements  of  the 
Earth,  by  J.  Norman  Lockyer,  Macmillan  &  Co.,  New 
York;  English  in  the  Schools  and  Enr/lish  in  the  Pre- 
paratory Schools,  D.  C.  Heath  &  Co..  Boston;  The 
Galvano-Cautery  Sound  m  Diseases  of  the  Prostate,  by 
Robert  Newman,  M.D.,  New  York;  Should  Physicians 
be  Pharmacists?  by  Charles  L.  Mitchell,  M.D;  The 
Dentists'  Manxial  of  Special  Chemistry  (.S2.25),  by  Clif- 
ford Mitchell,  M.D.,  603  Rialto  Building,  Chicago; 
Annual  Announcement  and  Report  of  the  Cooper  Medical 
College  and  Morse  Dispensai-y,  San  Francisco;  Report 
of  the  Illinois  State  Board  of  Health,  Agricultural  Re- 
ports of  Nexo  .Jersey  and  Georgia,  and  the  Quarterly 
Report  of  the  U.S.  Bureau  of  Statistics. 
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iilelitcine  anii  pibarmacp. 

THE  HEALING  ART. 

It  is  a  common  remark  that  physicians  are 
mere  experimentalists,  and  that  medical  prac- 
tice is  purelj'  empirical.  It  is  easy  to  cite 
cases  in  which  the  doctor  has  evidentl3-  been 
working  in  the  dark,  and  the  autops3-  proves 
that,  in  feeling  his  way,  he  has  got  far  off  from 
the  proper  course.  When  we  consider  what  a 
complicated  organism  the  human  bod}'  is,  and 
how  almost  infinitely  varied  are  the  causes 
which  may  disturb  its  normal  action,  and  that 
these  causes  may  act,  not  only  singly,  but  in 
countless  combinations,  each  modifying  the 
outward  manifestation  of  the  disturbance,  we 
cannot  wonder  that  occasionallj-  the  diagnosis 
of  disease  is  a  peculiarlj-  obscure  and  perplex- 
ing problem.  It  is  nevertheless  true  that  medi- 
cine is  daily  becoming  more  and  more  an  exact 
science.  When  we  review  what  has  been  done 
in  the  past  fifty  years  for  the  alleviation  of 
disease,  we  can  see  a  long  series  of  medical 
triumphs.  We  limit  the  retrospect  to  the  half- 
century,  because  so  manj-  of  the  greatest  dis- 
"coveries  in  medicine  and  surgery  have  been 
made  within  that  period,  and  a  large  propor- 
tion of  these  within  the  memory-  of  compara- 
tively young  practitioners.  Macaulaj-  has 
somewhere  said  that  the  poorest  man  of  our 
day  has  the  advantage  of  medical  skill  such  as 
monarchs  could  not  command  a  century  or  two 
ago ;  and  if  we  should  cut  down  the  time 
mentioned  to  the  limit  suggested  above,  the 
statement  would  still  be  strikingly  true.  Fifty 
years  ago  there  was  no  anassthetics  to  produce 
insensibility  to  pain,  no  antiseptics  to  promote 
the  healing  of  a  wound,  no  chloral  to  produce 
sleep,  no  anti-pyretic  in  general  use  to  control 
fever. 

The  first  of  these  great  improvements  —  the 
use  of  anaesthetics  in  surgery  —  is  perhaps  the 
most  important  since  the  introduction  of  vac- 
cination in  1799;  and  it  ma}-  be  a  question 
whether  it  has  not  relieved  a  larger  amount  of 
human  misery  than  even  Jenner's  famous  dis- 
covery. It  has  rendered  possible  many  surgical 
operations  that  were  before  wholly  impracti- 
cable ;  and  the  antiseptic  treatment,  for  which 
surgery  is  indebted  to  Lister,  has  added  im- 
mensely to  the  number. 

The  healing  art  is  largely  empirical  still ; 
for,  though  the  symptoms  of  disease  and  the 
remedies  to  be  applied  are  far  better  under- 
stood than  formerly,  much  yet  remains  to  be 
learned,  both  in  pathology  and  therapeutics ; 
and  the  next  half-century  may  be  expected  to 
show  a  greajgy.-  progress  in  these  and  all  other 
departments  of  medicine  than  the  past  fifty 
years.  Chemical  science  is  continually  adding 
fresh  and  potent  agents  to  the  armory  of  the 
physician,  to  say  nothing  of  the  fact  that  he 
is  constantly  gaining  knowledge  of  the  enemy 
against  which  he  fights.  He  is  becoming  bet- 
ter and  better  acquainted  with  the  vulnerable 
points  of  his  adversary,  while  the  weapons  he 
can  wield  in  the  battle  are  more  numerous  and 
more  efficient.  Besides,  so  much  more  is  now 
known  than  formerly  concerning  the  laws  of 


health  and  disease,  that  the  modern  doctor,  if 
he  is  unable  to  cure,  has  at  least  sense  enough 
not  to  kill. 

"Preventive  medicine,"  which  is  but  an- 
other name  for  sanitary  science,  has  been 
wonderfully  developed  in  these  latter  years. 
Medical  men  are  learning  that  more  can  be 
done  for  the  general  health  by  removing  the 
causes  of  disease  than  by  efforts  to  cure  it 
after  it  is  once  in  existence.  In  the  case  of 
contagious  diseases  there  has  been  a  marked 
advance  in  the  methods  of  arresting  their  dif- 
fusion. 

With  the  increase  of  his  knowledge,  the 
modern  physician  has,  moreover,  become  the 
more  conscious  of  his  ignorance,  and  conse- 
quentlj-  is  disposed,  as  far  as  he  can,  to  wait 
on  nature,  trusting  to  her  help,  and  removing 
obstacles  from  her  path.  The  histor}-  of  the 
healing  art  shows  that  this  principle  was  not 
so  much  recognized  in  former  daj's.  Then 
the  doctor,  instead  of  trusting  to  nature,  in 
cases  where  he  reallj'  did  not  know  what  to 
do,  was  inclined  to  try  drug  after  drug,  in  the 
hope  of  hitting  upon  the  right  one,  verj-  much 
as  people  who  "  doctor  themselves  "  nowadays 
experiment  with  one  patent  medicine  after  an- 
other. In  the  olden  time  the  medical  man 
rarely  failed  to  write  a  prescription  when  he 
was  called  in,  and  the  dose  was  apt  to  be 
"  heroic  "  withal :  now  he  gives  advice  oftener 
than  medicine  ;  and  if  the  patient,  as  some- 
times happens,  is  not  satisfied  without  the 
latter,  a  mere  placebo  is  administered,  and  the 
"  mind-cure  "  left  to  do  the  rest. 

The  real  advance  that  has  been  made  in  the 
healing  art  in  recent  times  is  shown  b}-  vital 
statistics.  These  prove  that  medical  and 
sanitarj'  science  have  diminished  the  death- 
rate  to  such  an  extent  as  to  add  two  years  to 
the  mean  duration  of  life  in  Great  Britain ; 
and  the  average  result  has  probably  been  about 
the  same  in  our  own  and  other  enlightened 
countries.  This  is  in  itself  a  great  gain,  and 
it  is  one  that  we  may  reasonablj-  expect  will 
steadily  increase.  It  would  be  interesting  to 
know  what  share  of  it  is  thus  far  due  to  medi- 
cal and  what  to  sanitary  progress,  but  it  is 
impossible  to  determine  this  from  the  statis- 
tics. The  diminished  mortalitj-  that  has  re- 
sulted from  hygienic  precautions  can,  of  course, 
be  demonstrated  in  many  instances ;  but  to 
trace  out  their  entire  effect  in  this  direction  is 
at  present  bej-ond  our  abilitj'. 
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MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY   W.    8.    WELLS,    M.D. 

A  CASE  of  hydatids  in  hone  is  reported,  in  a  re- 
cent issue  of  the  Australasian  Medical  Gazette,  by 
Dr.  C.  G.  Leacock,  M.R.C.S.E.  This  somewhat 
rare  disease  of  bone  occurred  in  a  man,  aged  forty, 
who  had  been  troubled,  off  and  on,  with  his  left 
knee  since  he  was  twelve  years  old,  when  he  re- 
ceived a  blow  from  a  cricket-ball.  This  disabled 
the  limb  for  some  time,  but  he  ultimately  recovered 
the  full  use  of  the  joint.  Some  years  later  he  was 
kicked  by  a  horse  on  the  same  knee;  and  from 
this  he  never  fully  recovered,  the  joint  being  always 


weak,  swollen,  and  at  times  painful.  Subsequent 
sprains  of  the  joint  occurred,  and  other  injuries, 
keeping  the  unfortunate  joint  in  a  chronic  con- 
dition of  irritation.  About  four  months  ago  the 
patient  came  under  the  care  of  Dr.  Leacock,  through 
having  struck  the  knee  violently  against  a  post, 
inducing  acute  synovitis.  Treatment  seeming  of 
no  avail,  and  the  health  of  the  patient  beginning  to 
break  down  from  constant  pain,  referred  particu- 
larly to  a  spot  on  tlie  inner  condyle  of  the  femur, 
an  operation  was  suggested, — resection,  or  ampu- 
tation if  found  necessary.  On  opening  the  joint, 
there  were  the  usual  evidences  of  chronic  inflam- 
mation, but  no  pus.  On  digital  examination,  a 
perforation  was  found,  admitting  the  tip  of  the 
finger,  between  the  condyles  of  the  femur.  On 
applying  the  saw  to  the  condyles  of  the  femur,  there 
was  scarcely  any  resistance;  the  bone,  in  fact,  was 
a  mere  shell,  in  some  parts  scarcely  thicker  than 
paper.  Amputation  was  performed,  as  the  only 
resource,  at  the  lower  third  of  the  thigh.  On 
examining  the  removed  limb,  the  lower  end  of  the 
femur  was  found  hollowed  out  into  one  large  cavity, 
stuffed  full  of  hydatid  cysts,  from  the  size  of  a 
small  pea  to  nearly  an  inch  in  diameter.  The 
cancellous  structure  in  the  head  of  the  tibia  was 
undergoing  fatty  degeneration,  and  in  the  popliteal 
space  was  an  ounce  or  more  of  broken-down  soft 
tissue.  The  stump  healed  almost  entirely  by  first 
intention. 

The  diseased  joint  had  been  subjected  to  a  series 
of  injuriesduring  a  period  of  twenty-eight  years,  but 
there  were  no  means  of  knowing  how  long  the 
changes  in  the  femur  had  been  going  on.  Dr. 
Leacock  is  of  the  opinion  that  a  correct  diagnosis 
could  have  been  arrived  at  only  by  trephining  the 
bone  at  the  seat  of  pain. 

In  his  day,  the  celebrated  French  surgeon 
Ndlaton  made  some  experiments  to  show  that 
in  chloroform  narcosis  the  re.^piratory  and  cardiac 
centres  are  weakened  by  an  anseniic  condition  of 
the  brain.  The  exposed  brains  of  animals  ex- 
perimented upon  wore  noticed  to  bleach  as  chloro- 
form vapor  was  inhaled  by  them  to  complete 
anaesthesia. 

When  this  whitened  appearance  indicated  in- 
sufiicient  blood-stimulus  to  the  great  nerve-centres, 
their  functions  ceased,  first  in  volition,  next  in 
voluntary  movement,  then  in  general  sensation, 
and  finally  in  the  an  est  of  involuntary  or  organic 
movements,  including  the  action  of  the  heart  and 
lungs,  and  then  death  promptly  ensued. 

Nelaton  found  that,  when  a  number  of  rats  had 
become  thoroughly  narcotized  with  chloroform, 
those  which  he  would  immediately  hang  up  by  the 
tail  would  slowly  revive,  while  those  which  were 
left  supine  on  the  table  died. 

If,  when  animation  commenced  to  show  itself  in 
the  hung-up  rat,  the  animal  was  lain  down  too  soon, 
breathing  would  again  cease,  and  the  rat  would 
die  unless  immediately  suspended,  whereupon  the 
respiratory  and  cardiac  actions  (the  breathing  and 
beating  of  the  heart)  would  be  resumed. 

It  was  only  after  a  sutRciently  long  suspension  — 
giving  the  brain  and  heart  ample  time  to  have 
supplied  them,  by  gravity,  the  requisite  amount 
of  blood -- that  death  could  be  prevented.  If  the 
animal  was  not  already  dead,  suspension,  head 
downward,  alone  would  restore  animation. 

The  suspending  of  the  human  body,  feet  up- 
ward, to  restore  animation  in  chloroform  narcosis 
or  poisoning,  was  Ndlaton's  great  discovery ;  and  it 
is  known  as  his  method  of  restoring  persons  to  life 
when,  under  the  influence  of  chloroform  or  other 
anaesthetic,  respiration  has  suddenly  ceased.  The 
knowledge  of  and  faith  in  this  method  has  served 
Dr.  Julian  J.  Chi^olm  of  Baltimore,  Md.,  remark- 
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ably  well  on  many  trying  occasions;  and  to  this  he 
accredits  his  clean  record  of  over  ten  thousand 
cases  of  general  anaesthesia  and  no  death. 

Dr.  Chisolm,  in  a  paper  read  before  the  Balti- 
more Academy  of  Medicine,  details  some  desperate 
cases  of  apparent  death  suddenly  supervening  upon 
the  administering  of  chloroform  for  surgical  op- 
erations, -which  were  resuscitated  by  prompt  sus- 
pension by  the  feet  long  enough  to  allow  the  blood 
to  gravitate  sufficiently  to  the  brain. 

In  his  concluding  remarks  Dr.  Chisolm  advises 
never  to  administer  an  anaesthetic  without  there 
being  present  sufficient  help  to  quickly  handle  the 
patient.  Should  there  be  any  sudden  and  alarming 
weakening  of  the  heart's  action, — and  of  respi- 
ration, for  they  always  go  together,  —  without  a 
minute's  delay  hang  up  the  patient.  Should  the 
patient  be  bulky,  and  should  there  not  be  force 
present  to  elevate  the  foot  of  the  bed  or  table, 
be  the  patient  male  or  female,  quickly  stoop, 
throw  his  or  her  legs  over  your  shoulders,  hang  on 
to  the  feet  in  front  of  you,  and  then  lift  yourself. 
The  patient's  body,  as  you  get  upon  your  own  feet, 
wiU  hang  from  your  back,  with  the  head  down. 
Now  you  have  time  to  call  for  help ;  but  never  wait 
for  the  help  to  come  before  you  practise  suspension, 
because  with  the  moment's  delay  your  patient  may 
have  passed  from  dying  into  death. 

Should  the  alarm  have  been  a  needless  fright, 
with  only  weakening,  and  not  suspension,  of  the 
vital  functions,  no  harm  has  been  done.  The 
feeble  pulse  will  always  respond  promptly  to  sus- 
pension; and  this  suspension  is  preferable  to 
hypodermics  of  whiskey  or  ether,  or  the  in- 
halations of  nitrite  of  amyl.  Should  vomiting 
occur,  the  suspended  position  is  better  for  the 
patient  than  while  lying  upon  the  table,  because 
there  is  less  liability  of  food-particles  getting  into 
the  larynx.  Inversion  of  the  body  gives  the  con- 
tents of  the  stomach  free  vent.  Dr.  Chisolm  has 
so  much  confidence  in  the  value  of  suspension  with 
chloroformed  subjects,  that  he  is  disposed  to  believe 
that  the  vital  centres  cannot  fail  with  the  body 
hanging  head  down,  and  has  often  operated  with 
the  body  in  this  position  when  there  was  tendency 
of  failure  of  the  heart,  even  lying  supinely. 

Dr.  Walker  Downie  reports,  in  the  London 
Practitioner,  a  number  of  observations  on  pharyngi- 
tis from  excessive  tea-drinking.  This  pharyngitis 
produces  intense  dryness  of  the  throat,  and  is 
found  in  women  badly  nourished  and  anaemic,  and 
who  are  in  the  habit  of  swallowing  strong  de- 
coctions of  tea  with  about  every  morsel  of  food  of 
which  they  partake,  as  well  as  indulging  between 
meals.  In  such  cases  he  looks  upon  this  form 
of  dry  pharyngitis  as  due  to,  not  only  the  local 
effect  on  the  pharynx  itself  of  this  frequently 
applied  astringent  and  irritant  lotion  of  stewed 
tea,  but  to  a  gastric  derangement  induced  by  the 
same. 

He  prescribes  a  chalybeate  tonic,  with  a  liberal 
diet  of  farinaceous  food,  with  milk,  and  the  total 
avoidance  of  the  tea,  just  as  we  forbid  the  use  of 
tobacco  in  inflammations  of  the  mouth  and  fauces. 

Dr.  Thomas  Barr,  surgeon  to  the  Glasgow  Ear 
Hospital,  reports,  among  other  traumatic  affections 
of  the  ear,  a  case  of  injury  to  the  auricle,  or  ex- 
ternal portion  of  the  ear,  exciting  mastoid  perios- 
titis. The  patient  was  a  boy,  who  stated  that 
three  weeks  previously  a  man  caught  hold  of  his 
ears,  lifted  him  off  the  ground,  and  suspended  him 
in  this  way  for  a  few  seconds. 

The  boy  alleged  that  there  was  no  pain  at  the  time. 
A  few  days  afterward,  however,  pain  and  swelUng 
commenced  around  the  auricle,  which  was  treated 
by  hot  fomentations.     On  admission  he  was  suffer- 


ing from  intense  pain  over  the  right  mastoid  region 
and  side  of  the  head.  The  pain  was  so  severe,  that 
he  had  not  slept  for  two  nights.  The  auricle  was 
jutting  from  the  side  of  the  head,  and  the  swelling 
and  oedema  extended  from  the  mastoid  region  very 
markedly  over  temple,  right  side  of  forehead, 
lower  eyelid,  and  front  of  ear.  The  swelling  over 
forehead  pitted  deeply  under  pressure  with  the  tips 
of  the  fingers.  There  was,  however,  very  little 
redness  anywhere.  The  internal  ear  was  normal. 
There  had  been  no  rigors,  but  the  temperature  was 
101°.  Although  there  was  no  evidence  of  the 
existence  of  pus,  it  was  resolved  to  cut  into  the 
tissues  forming  the  seat  of  greatest  pain. 

Chloroform  was  used,  and  an  incision  two  inches 
in  length  was  made  through  the  soft  tissues  and 
periosteum,  to  the  bone.  Only  a  drop  or  two  of 
pus  escaped,  apparently  from  beneath  the  perios- 
teum. The  effects  of  this  incision  were  most 
satisfactory.  All  the  unpleasant  symptoms  rapidly 
abated,  and  in  the  course  of  a  fortnight  the  boy 
was  at  work  again,  and  the  incision  wound  almost 
healed. 

During  the  epidemic  of  small-pox  last  summer 
at  Warsaw,  Russia,  the  assistant  physician  in  the 
University  Clinic  convinced  himself  that  calomel 
applied  as  powder  on  the  face  when  vesicles  or 
pustules  were  developed,  caused  them  to  dry  up, 
and  prevented  the  formation  of  marks  or  pitting. 

The  calomel  did  not  prevent  the  development 
of  vesicles  from  the  papules,  and  was  only  effec- 
tive after  maturation.  Either  calomel  pure,  or 
mixed  with  about  a  third  of  starch,  was  used ;  and 
no  damage  to  the  eyes  followed  the  strewing  of  the 
mercurial  powder  into  the  eyes  of  the  patient,  as 
sometimes  happened. 

Dr.  Frank,  in  the  Berlin  Med.  Wochensch., 
contributes  a  paper  on  the  albuminuria  of  strangu- 
lated hernia.  He  finds  that  in  61.5  per  cent,  of 
such  cases  the  urine  becomes  albuminous.  The 
frequency  of  albuminuria  in  strangulation  is  in 
proportion  to  the  severity  of  the  latter.  The  les- 
sening and  disappearance  of  the  albumen  also 
show  that  the  obstruction  to  the  bowel-contents  has 
been  removed.  Practically,  the  appearance  of 
albumen  in  the  urine  in  a  case  of  strangulated 
hernia  means  a  serious,  prognostically  unfavor- 
able form  of  it.  One  should  be  very  wary  with 
taxis  in  such  cases,  and  rather  proceed  to  an 
operation  by  the  knife.  In  the  case  where  herni- 
otomy has  been  performed,  if  the  albumen  dis- 
appear, one  may  be  satisfied  that  the  bowel-con- 
tents are  again  on  the  move. 

Dr.  R.  Faria  of  Brazil  is  reported,  in  the 
Rev.  Gen.  de  Clin,  et  de  Therap. ,  to  have  obtained 
good  results  from  the  administration  of  an  etherial 
tincture  of  phosphorus  in  the  pneumonia  of  infants, 
when  asphyxia  is  threatened. 

lie  gives  a  teaspoonf ul  every  hour  of  a  mixture 
of  eight  drops  of  the  etherial  tincture  of  phos- 
phorus in  four  ounces  of  cinnamon-water  and 
sirup.  It  is  stated  that  the  cyanosis  disappears 
under  this  treatment  within  twenty-four  hours, 
the  cough  becomes  easier,  and  the  general  con- 
dition rapidly  improves.  Dr.  Faria  adds,  that  the 
same  treatment  seems  to  give  excellent  results  in 
senile  broncho-pneumonia. 

The  Philadelphia  Bulletin,  in  an  article  on 
"House-Poison,"  says,  "If  the  condensed  breath 
collected  on  the  cool  window-panes  of  a  room  where 
a  number  of  persons  have  been  assembled,  be 
burned,  a  smell  as  of  singed  hair  will  show  the 
presence  of  organic  matter;  and  if  the  condensed 
breath  be  allowed  to  remain  on  the  windows  for  a 


few  days,  it  will  be  found,  on  examination  by 
microscope,  that  it  is  alive  with  animalculas.  The 
inhalation  of  air  containing  such  putrescent  matter 
causes  untold  complaints,  which  might  be  avoided 
by  maintaining  a  circulation  through  the  room  of 
fresh  air." 

Mr.  Bailly  of  Paris  gave  to  the  Societe  de 
Therapeutique  an  account  of  the  methods  he  has 
tried,  to  render  the  use  of  the  actual  cautery  pain- 
less. He  advocates  it  for  hydrarthrosis,  incipient 
tuberculosis,  and  in  certain  scrofulous  affections. 
He  finds  that  the  spray  of  chloride  of  methylene 
deadens  the  sensitivenes  of  the  derm  in  from  two 
to  four  seconds. 

As  soon  as  the  skin  whitens,  the  cautery  may  be 
used. 

M.  Glinsky  recommends  subcutaneous  injections 
of  ammonia  in  acute  alcoholism.  He  directs  to 
inject  under  the  skin  a  mixture  of  one  part  of 
ammonia  with  two  to  six  parts  of  water.  Two  or 
three  minutes  after  the  hypodermic,  an  erysipela- 
tous redness  is  observed  around  the  puncture,  and 
the  next  morning  some  soreness.  It  is  claimed 
that  the  patient,  comatose  from  alcohol,  recovers 
consciousness  within  three  minutes  after  such  an 
injection. 

V.  Lange  of  Copenhagen  is  said  to  have  re- 
moved polypi  occupying  the  posterior  nares  in 
four  cases  by  the  introduction,  through  the  ante- 
rior nares,  of  an  instrument  somewhat  like  a 
button-hook  with  a  long  handle.  The  hook  is 
adjusted  around  the  pedicle  with  the  assistance  of 
the  left  index  finger  pressing  behind  the  soft  palate. 
Slight  traction  detached  the  growths. 

A  SOLUTION  of  chloroform  in  cold  water  ap- 
plied to  bleeding  or  wounded  parts  is  recommended 
as  a  good  haemostatic. 


THK  HYGIENE  OF  PHTHISIS. 

From  a  paper  on  the  above  subject  by  Dr.  F.  L. 
Flick,  and  published  in  the  Philadelphia  Medical 
and  Surgical  Reporter,  we  make  the  following  selec- 
tion :  — 

"Pulmonary  gymnastics  are  powerful  weapons 
against  phthisis,  and  should  be  especially  used  by 
those  who  are  unable  to  extricate  themselves  from 
the  unhygienic  surroundings  and  circumstances  in 
which  their  necessities  have  placed  them.  Though 
the  use  of  a  gymnasium  is  very  desirable  for  prac- 
tising these,  it  is  not  necessary.  The  principle 
involved  is  ventilating  the  unused  air-cells,  and  any 
combination  of  forced  respiratory  movements  that 
will  thoroughly  inflate  the  lungs  will  accomplish 
this.  Gradually  filling  the  lungs  with  air  whilst 
retracting  the  shoulders  and  extending  the  chest, 
or  taking  a  deep  inspiration  whilst  extending  the 
arms  above  the  head,  and  expiring  whilst  placing 
them  parallel  with  the  body,  are  two  simple  exer- 
cises which  do  all  that  is  necessary,  and  can  be 
taken  without  interfering  with  the  most  busy  life, 
or  causing  fatigue.  A  habit  should  be  made  of 
thus  ventilating  the  unused  portioi^of  the  lungs, 
and  it  should  be  done  at  times  when  the  purest  air 
can  be  secured.  The  most  practical  germicide  that 
we  as  yet  know  of  for  the  bacillus  tuberculosis  is 
fresh  air;  or,  more  correctly  speaking,  it  furnishes 
the  least  favorable  habitat  for  its  development. 
A  better  oxygenation  of  the  blood  is,  moreover, 
secured  by  such  exercises,  the  circulation  is  stimu- 
lated, and,  indirectly,  the  digestion  and  assimila- 
lation  improved. 

"  As  regards  the  hygiene  of  phthisis,  when  the 
disease  is  once  established,  it  is  based  upon  the 
same  principles  as  that  for  its  prevention.     Suffi- 
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cient  nourishing  food  and  sufficient  fresh  air,  — 
these  are  the  sine  qua  non.  The  prime  object  in 
every  case  of  phthisis  should  be  to  secure  a  good 
digestion  and  assimilation.  Every  thing  that  is 
done  should  be  done  with  this  object  in  view. 
(Jood,  nourishing,  and  easily  digested  food  should 
be  taken  in  abundance,  and  every  care  taken  that 
the  stomach  be  not  deranged  by  indiscretions  in 
eating  and  drinking,  or  by  overloading.  As  soon 
as  the  body  begins' to  be  nourished,  the  lungs  will 
improve.  As  an  aid  to  digestion,  outdoor  exercise 
is  very  important.  Without  it  the  system  cannot 
be  made  to  use  up  a  large  quantity  of  food.  Inas- 
much as  warm  climates  offer  greater  inducements 
to  keep  invalids  out  of  doors,  and  make  bedroom 
ventilation  a  little  more  agreeable,  they  are  highly 
commendable  to  consumptives  ;  but  they  are  by 
no  means  essential  to  their  well-being.  A  cold  cli- 
mate will  do  just  as  well,  if  the  patient  has  the 
courage  to  endure  the  discomforts  entailed  by  it. 
It  is  much  better  that  a  consumptive  have  home 
comforts  in  the  worst  climate  in  the  world,  than 
that  he  be  compelled  to  undergo  the  tortures  of 
boarding-house  or  fourth-class  hotel  life  at  a  health 
resort.  In  all  warm  climates  the  houses  are  built 
for  warm- weather  use,  and  no  provision  is  made 
for  the  stray  blizzard  that  occasionally  comes 
along.  Though  the  temperature  may  be  very 
equable  from  day  to  day,  there  is  always  a  marked 
variation  between  day  and  night.  In  consequence 
of  the  rapid  radiation  of  heat,  the  houses  become 
cool  and  damp  during  the  night,  against  which 
there  is  likewise  no  provision,  except  in  first-class 
modern  hotels.  In  many  places  suitable  food  is 
difficult  to  obtain,  even  at  the  most  extravagant 
prices.  All  in  all,  the  average  person  who  has 
consumption  had  better  remain  at  home  unless  his 
home  is  in  a  large  city,  and  then  he  should  go  into 
a  neighboring  country,  where  he  can  secure  home 
comforts  and  plenty  of  suitable  food.  Let  him 
dress  warm,  take  outdoor  exercise  whenever  he 
can,  eat  plenty  of  light,  nourishing  food,  take 
ample  rest  and  sleep,  and  he  will  get  along  much 
better  in  his  native  heath  than  he  would  with  small 
means  in  the  most  model  consumption  climate.  It 
is  important  that  the  entire  body  be  warmly  clad 
in  cold  weather.  Either  silk  or  woollen  clothing 
ought  to  be  worn  next  to  the  .skin.  The  circulation 
should  be  kept  equable  throughout  the  whole  body, 
hence  the  extremities  ought  never  to  be  allowed  to 
become  cold.  When  the  feet  get  cold,  the  lungs  be- 
come congested.  Rubbing  the  body  with  a  coarse 
towel  has  a  good  effect  in  equalizing  the  circulation. 
The  ancients  recognized  this  fact,  and  laid  stress 
on  it.  'Balneum  alienum  est,'  says  Celsus. 
Sponge  baths,  if  carefully  taken,  will  do  good. 
They  should,  however,  be  taken  in  a  warm  room, 
and  followed  by  a  rest.  Sea-voyages  used  to  be 
highly  recommended  in  the  early  days  of  medi- 
cine, and  theoretically,  at  least,  ought  to  be  bene- 
ficial in  the  first  stages  of  the  disease.  The  ocean 
offers  a  pure  atmosphere,  and  frequently  the  salt 
air  stimulates  appetite  and  improves  digestion.  In 
the  advanced  stages  of  the  disease,  they  are,  how- 
ever, impracticable,  and  should  never  be  at- 
tempted. 

"Gypsy  life,  or  travelling  through  the  country 
by  easy  stages,  and  camping  out,  is  most  beneficial 
to  consumptives,  even  in  advanced  stages.  The 
ancients  had  their  patients  carried  from  place  to 
place  in  chairs.  In  the  territories  most  remarkable 
cures  are  brought  about  by  this  mode  of  living. 
Persons  unable  to  walk  are  hauled  in  wagons  on 
improvised  beds,  and  it  is  astonishing  what  a 
revivifying  effect  constant  exposure  in  the  open  air 
has.  But,  though  much  can  be  done  to  ameliorate 
the  condition  of  the  consumptive,  the  most  impor- 
tant duty  of  the  medical  profession  at  the  present 


day  is  to  lend  its  aid  in  bringing  about  such  a 
change  in  public  and  private  hygiene  as  to  give  the 
disease  less  chance  for  development." 


THE  DOCTOR'S  WIFE. 
An  unfortunate  physician  who  signs  himself 
"  Coelebs,  M.D.,"  writes  to  The  Boston  Medical  and 
Surgical  Journal  as  follows  :  "  Your  remarks  in 
the  last  issue  of  your  valuable  journal  upon  "  The 
Doctor's  Wife"  call  forth  from  my  heart  certain 
personal  reminiscences  not  unmixed  with  pain. 
'  Pins, '  says  the  infant  prodigy,  '  save  a  great  many 
people's  lives,  because  they  don't  swallow  them.' 
So  doctors'  wives  ruin  the  prospects  of  hundreds 
of  us  young  fellows,  because  we  don't  have  them. 
Shall  I  tell  you  my  sad  fate  V  Two  years  ago,  on 
the  death  of  old  Dr.  Gamboge,  two  of  us,  as  is  the 
custom,  moved  into  town  to  take  his  place.  My 
friend  and  classmate  Dr.  Benedict  (alas !  no  longer 
my  friend)  and  I  each  arrived  on  the  ground 
about  half  an  hour  after  the  old  doctor  had 
breathed  his  last.  We  were  pretty  well  matched 
in  what  is  popularly  but  erroneously  supposed  to 
be  the  preparation  for  practice,  and  we  entered  the 
race  neck  and  neck.  We  were,  as  Virgil  says,  or 
might  have  said,  Et  secare  pares,  et  exercere  parali. 
Well,  we  took  lodgings  on  opposite  sides  of  the 
main  street,  and  the  fight  began.  As  fast  as  I 
scored  a  point,  Benedict  scored  another,  and  some- 
how his  points  always  seemed  to  count  for  a  little 
more  than  mine.  I  went  to  the  brick  church,  which 
was  larger;  and  he  went  to  the  wooden  meeting- 
house, which  had  the  most  old  families.  My  chim- 
ney blew  down,  and  I  got  it  in  for  a  five-liner  in  the 
local  paper;  but  the  next  week  one  corner  of  his 
house  took  fire,  and  he  got  it  in  for  ten  lines.  I 
put  on  my  door  an  old-fashioned  knocker,  and  he 
put  in  an  electric  bell.  The  country  people  knew 
all  about  knockers,  but  the  electric  bell  was  some- 
thing they  couldn't  quite  grasp  (figuratively,  I 
mean ;  they  grasped  it  often  enough  literally).  Fi- 
nally I  fell  into  the  common  pit,  and  bought  a  horse 
long  before  I  needed  it  or  could  afford  it  The 
first  time  I  passed  Benedict  on  the  street  he  smiled 
in  an  unpleasant  way,  and  said,  '  Oho!  I've  got  on 
to  a  racket  worth  two  of  that  ; '  and  the  next  thing 
I  knew,  he  was  married.  His  wife  distanced  my 
horse  in  no  time.  She  went  to  the  sewing-circle,  and 
every  good  patient  he  ever  had  was  brought  into 
the  conversation  in  some  way.  Even  if  he  was 
only  called  into  a  house  to  see  the  cook,  the  women 
all  learned  that  he  had  been  there,  though  they 
didn't  know  (for  'I  mustn't  talk  about  my  hus- 
band's affairs  ')  who  the  patient  was.  Then,  when 
the  wedding-calls  were  returned,  into  every  house 
went  some  mysterious  hint,  not  too  definite,  of 
Benedict's  wonderful  success.  Were  there  any 
children  in  the  family,  '  The  doctor  is  so  fond  of 
children,  and  they  all  take  to  him  so  quickly  I '  Had 
any  of  the  household  met  with  an  accident,  '  The 
doctor  is  very  fond  of  surgery.'  AVere  any  little 
dresses  in  making,  '  My  husband  is  such  a  good 
baby-doctor  1  Wiiatever  should  I  do  if  it  weren't 
for  him  ! '  She  always  found  out  who  the  family 
physician  was  ;  and  this  information,  of  course, 
was  the  first  and  most  important  step  toward  oust- 
ing him.  If  a  new-comer  moved  into  town,  the 
grocer  and  butcher  were  hardly  more  prompt  in 
leaving  their  cards  at  the  back-door  than  madam 
in  presenting  ker  business-card  at  the  front-door. 
If  little  Susy  Simmons  swallowed  a  pin,  and  the 
horrified  mother  was  running  amuck  for  the  near- 
est doctor  she  could  find,  she  was  beguiled  in  by 
Mrs.  Benedict  to  wait  for  her  doctor,  whom  she 
'expected  in  every  minute.'  No  emergency  cases 
ever  would  wait  for  me  to  come  home  ;  and  when- 
ever a  patient  eager  for  immediate  healing  turned 


away  from  my  door,  he  was  invariably  gathered  in 
by  the  siren  across  the  way,  who  either  entertained 
him  till  her  partner's  return,  or  else  got  his  name 
booked  for  a  visit.  They  were  two,  or  more  than 
two,  to  my  one.  It  takes  two  men  to  run  the 
Punch-and- Judy  show,  —  one  to  work  the  figures, 
the  other  to  do  the  talking,  get  in  the  crowd,  and 
take  up  the  collection.  I  had  to  run  my  show 
alone,  and  didn't  take  up  much  money.  I  wonder 
if  King  Lemuel's  mother  did  not  have  such  a  doc- 
tor's wife  in  mind  when  she  told  him  the  memorable 
story  of  the  virtuous  woman.  There  are  certain 
internal  evidences  that  she  did.  '  She  perceiveth 
that  her  merchandise  is  good  :  her  candle  goeth 
not  out  by  night.  .  .  .  Her  husband  is  known  in  the 
gates,  when  he  sitteth  among  the  elders  of  the 
land.'  By  the  way,  Mrs.  Benedict  has  already 
got  her  husband  on  to  the  school  committee,  and 
I  hear  is  thinking  of  sending  him  to  the  Legis- 
lature next  year.  There  is  nothing  left  for  me 
but  to  move  on  and  try  it  somewhere  else.  Vce 
victis  !  I  fondly  thought,  when  I  spent  my  money 
for  a  horse  and  carriage,  that  I  held  the  '  right 
bower  ; '  but  I  have  found  that  Benedict  has  the 
'joker.'  And  now,  before  trying  my  fortune  in 
a  new  field,  I  must  have,  cost  what  it  may,  a  wife. 
Bitter  experience,  as  well  as  the  tenor  of  your  edi- 
torial, convinces  me  of  it." 

— « — 

ON  MEASURING  LIQUIDS  BY  DROPS. 

The  size  of  drops  depends  upon  the  form  of  the 
surface  from  which  they  hang.  The  following  ex- 
periments were  made  with  a  hundred-grain  pipette. 
The  number  of  drops  in  burettes  varies  with  the 
position  of  the  stopcock.  A  pipette  was  therefore 
preferred. 

1.  The  number  of  drops  increases  with  the  time 
taken,  thus:  — 

Water  at  2°  C,  about  J  drop  per  second,  141  drops. 
"         "      2  or  3  drops         "  136     " 

2.  The  number  of  drops  increases  with  the  tem- 
perature.    For  example,  — 

Water  at  170°  F.  2  or  3  drops  per  sec,  156  drops. 

"  160°  F.  "         "           "  155  " 

"  150°  F.  "          "           "  154  " 

"  140°  F. 153  " 

"  130°  F.  '•          "            •'  152  " 

"  120°  F. 151  " 

"  110°  F.  "     .     "            "  150  " 

"  100°  F.  "          "  148  " 

"  90°  F.  "          "           "  147  " 

"  80°  F.  "          "            "  145  " 

"  70°  F.  "          "            "  143  " 

"  60°  F.  "          "            "  141  " 

"  50°  F.  "          "            "  139  " 

"  40°  F.  "        "            "  137  " 

"  32°  F.  "          "            "  135  " 

Near  the  freezing-point  every  10°  F.  is  increased 
by  two  drops,  at  higher  temperatures  by  one  drop. 
The  number  of  drops  decreases  rather  more  rapidly 
near  the  freezing-point. 

3.  The  number  of  drops  is  increased  when  a  sub- 
stance is  in  solution :  — 

Saturated  solution  of  ammonium  oxalate 
at  4°  C,  2  or  3  drops  per  second  ....    139  drops. 

Saturated  solution  sodium  phosphate  at 
4°  C,  2  or  3  drops  per  second 138  drops. 

The  following  are  some  other  liquids  at  12°  C.  at 
the  rate  of  about  two  drops  per  second:  — 

Absolute  alcohol 387  drops. 

Ether 452       " 

Carbon  disulphide 428       " 

Sulphuric  acid 340 

Hydrochloric  acid 182       " 

This  method  may  be  used  in  determining  the 
relative  quantities  of  alcohol  and  water  in  mixtures 
of  these  liquids.  —  A.  F.  Reid,  in  Chemical  News. 
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A  CHINESE  MEDICINE  ADVERTISEMENT. 

The  North  China  Herald  givos  the  following  as  a 
translation  of  an  advertisement  in  a  native  paper, 
commending  the  "Fairy  Receipt  for  Lengthening 
Life  Pills."  "  The  receipt  for  these,"  declares  the 
advertiser,  "  has  come  down  to  us  from  the  physician 
HsU  Ch'un-fu  in  the  time  of  (he  Ming  dynasty.  A 
salt  controller,  Ch'6n-ta-jen,  was  journeying  on  the 
Ch'ing-ch'eng  Hill,  when  he  saw  a  woman  passing 
southwards  over  the  mountain-tops  as  though  fly- 
ing. Her  age  was  about  thhty;  and  in  her  hand 
was  a  stick,  and  she  was  pursuing  an  old  fellow  of 
a  hundred  years.  The  salt  controller  asked  the 
woman,  '  Why  do  you  beat  that  old  man  ?  '  She 
answered,  '  He  is  my  grandson,  for  I  am  five 
hundred  years  old,  and  he  a  hundred  and  eleven. 
He  will  not  purify  himself  or  take  his  medicine, 
and  so  I  am  beating  him.'  The  salt  controller 
alighted  from  his  horse,  and  knelt  down  and  did 
obeisance  to  her,  saying,  '  Give  me,  I  pray,  this 
drug,  that  I  may  hand  it  down  to  posterity  for  the 
salvation  of  mankind.'  Hence  it  got  its  name.  It 
will  cure  all  affections  of  the  three  intestines,  and 
derangements  of  the  seven  emotions,  constitutional 
debility,  feebleness  in  moving  about,  dimness  of 
vision,  rheumatic  pains  in  the  loins  and  knees,  and 
cramp  in  the  feet.  A  dose  is  two  mace.  Take  it 
for  five  days,  and  the  body  will  feel  light;  take  it 
for  ten  days,  and  your  spirits  will  become  brisk ;  for 
twenty  days,  and  the  voice  will  be  strong  and  clear, 
and  your  hands  and  feet  supple;  for  one  year,  and 
white  hairs  become  black  again,  and  you  move 
as  though  flying.  Take  it  constantly,  and  the 
hundred  ills  will  vanish,  and  you  will  pass  a  long 
life  without  growing  old.     Price  per  bottle,  $1." 


MEDICAL  MEMORANDA. 

It  is  not  an  uncommon  thing  to  have  the  tem- 
perature of  a  typhoid-fever  patient  rise  as  much  as 
two  degrees  when  a  storm  is  approaching,  and 
then  revert  again  when  the  storm  is  settled  or  over. 

Wash  to  Perfume  the  Breath. — Cloves 
bruised  in  a  mortar,  three  teaspoonf uls ;  boiling 
water,  one  pint.  Infuse  for  an  hour  in  a  covered 
vessel,  exactly  as  in  making  tea;  when  cold,  de- 
cant or  filter  through  coarse  muslin.  Wash  the 
mouth  with  it  as  often  as  may  seem  necessary. 

A  New  Local  Anj-:sthetic.  —  Professor  Wil- 
helm  Jllehne  of  Breslau  has  discovered  that  the 
union  of  tropin,  a  moLicule  derived  from  atropia, 
with  benzoic  acid,  produces  a  substance  which  he 
names  benzoyltropin.  He  states  that  it  produces  an 
"exquisite  local  ana;slhetic  effect."  It  has  also 
mydriatic  power,  paralyzing  the  accommodation. 
Filehne  states  that  it  is  the  benzoyl  molecule  in 
cocaine  which  is  the  active  agent.  Benzoyltropin 
is  the  nearest  approach  to  cocaine.  It  is  much 
higher  in  price,  and  Kas  greater  mydriatic  power. 

A  New  Military  IIation.  —  All  the  garrisons 
within  the  limit  of  the  Seventh  German  Army 
Corps  have  now  been  provided  with  larger  samples 
of  the  new  article  of  food  which  is  in  future  to  form 
the  so-called  "iron  ration"  of  the  men  in  the 
field.  It  is  a  peculiar  kind  of  bread,  in  the  shape 
of  small  cubes  the  size  of  a  chocolate  drop,  made 
of  fine  wheat  bread,  strongly  spiced,  and  calculated 
to  keep  for  a  long  time.  When  taken  into  the 
mouth  it  quickly  softens,  and  is  both  palatable 
and  nutritious.  It  is  chiefly  intended  for  forced 
marches,  when  there  is  no  time  for  camping  and 
cooking. 

Very  Old  Age.  —  1  he  death  is  reported  from 
Constantinople  of  a  man  named  Dimitrios  Antippa 
at  the  extraordinary  age  of  one  hundred  and  fifteen 
years.  The  deceased  was  born  at  Cephalonia  in 
1772 ;  and,  though  in  his  later  years  he  settled  down 
as  a  merchant  in  the  Turkish  capital,  he  bad  passed 


his  earlier  days  in  Paris  during  the  Reign  of  Ter- 
ror, having  had  among  his  personal  friends  Marat, 
Danton,  and  Robespierre.  To  the  last,  M.  Antippa 
retained  his  clearness  of  intellect. 

Toilet  Vinegar.  —  Oils  of  lavender,  rosemary, 
juniper,  peppermint,  cinnamon,  of  each  four  ounces ; 
oil  of  lemon,  oil  of  cloves,  of  each  eight  minims; 
alcohol,  three  fluid  ounces;  pure  acetic  acid,  four 
fluid  ounces;  water,  q.  s.,  to  make  sixteen  fluid 
ounces.  Dissolve  the  oils  in  the  alcohol,  add  the 
acetic  acid,  and  then  enough  water  to  make  sixteen 
fluid  ounces  in  all.  Set  the  turbid  mixture  aside 
for  a  few  days,  occasionally  shaking  it  up,  and 
afterwards  filter  through  good  filter-paper. 

Alcohol  in  Wine.  —  It  may  be  laid  down  as  a 
rule  that  wine  containing  more  than  13  per  cent 
of  alcohol  is  fortified,  especially  if,  as  in  sherries, 
the  alcohol  is  from  15  to  20  per  cent,  and  in  the 
case  of  port  is  from  17  to  21  per  cent.  The  aver- 
age amount  of  alcohol  in  the  French  red  wines  is 
10.44  per  cent,  and  in  white,  such  as  champagnes, 
about  11  per  cent;  in  hocks  and  Moselles,  about 
10  per  cent  ;  in  Spanish  wines,  about  17  per  cent; 
in  ports,  17  or  18  per  cent;  in  Madeira,  16  or  16.1 
or  16.2  per  cent. 

— ♦ — 

HUMORS. 

"Why,  Pat!  for  Heaven's  sake,  -what  is  the 
matter?  "  ■ —  "  Well,  son-,  I  swallied  a  pertater-bug; 
and  although,  sorr,  I  took  some  parrus-green  widin 
five  minutes  after,  ter  kill  th'  baste,  shtill  he's  just 
raisin'  th'  devil  inside  o'  me,  sorr." 

An  Exchange  says:  "They  all  call  it  'mind- 
cure  '  in  Boston  and  '  voudooism  '  on  the  Southern 
plantations ;  but  about  the  only  difference  is  in  the 
name  and  in  the  fact  that  the  voudoo  charges  less. 

Desperate.  —  Physician  (to  patient):  Your  case 
is  a  very  serious  one,  sir,  and  I  think  a  con- 
sultation had  better  be  lield. 

Patient  (too  sick  to  care  for  any  thing):  Very 
well,  doctor:  have  as  many  accomplices  as  you 
like. 

A  Miser,  troubled  with  heart-disease,  finally 
decided  to  call  a  physician.  After  the  preliminary 
examination,  the  patient  asked:  "Doctor,  how 
much  is  it  going  to  cost?"  —  "Not  a  sou."  — 
"  Thanks  ;  but  you're  too  kind.  I  ought  not  to  " 
—  "  Oh  don't  you  trouble  yourself.  Your  heirs 
will  see  that  I  am  paid." 

Elderly  Man  (staring  at  immigrant  who  has 
just  landed):  What  a  singular-looking  person! 
His  face  is  all  covered  with  little  depressions.  Was 
he  born  that  way,  do  you  think?  or  was  he  captured 
by  savages,  and  mutilated? 

Bystander:  Captured,  nothing!  That  man  once 
had  the  small-pox,  that's  all.  Didn't  you  ever  see 
a  man  pitted  like  that  before? 

Elderly  Man:  Small-pox?  Ah,  that  is  some- 
thing like  cholera,  is  it  not? 

Bystander  (impatiently):  Jumpin'  Jerusalem, 
man !  where  have  you  lived  all  your  life  ? 

Elderly  Man  (with  dignity) :  Sir,  I  am  a  mem- 
ber of  the  New  York  City  Board  of  Health. 

A  Prominent  Physician  tells  the  following 
good  story  of  his  early  struggles  in  his  profession : 
"  I  insinuated  to  my  reverend  friend  how  ad- 
vantageous it  would  be  to  me  if  he  would  notice 
my  being  called  occasionally  out  of  church,  and  he 
did.  Dr.  Grosgrain,  my  chief  competitor,  wanted 
some  too,  and  he  also  insisted  on  receiving  clerical 
attention.  Tlie  next  Sunday  an  office-boy  came 
running  into  the  building,  and  whispered  to  my 
opponent,  who  immediately  left.  The  pastor,  who 
was  about  to  begin  his  sermon,  hesitated,  and  then 
said:  '  Brethren,  let  us  pray  for  a  sick  man  who  is 
in  great  danger  :  Dr.  Grosgrain  has  been  called  to 
see  him.'  This  settled  the  doctor,  and  left  the 
field  to  me." 
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Dr.  W.  a.  M.  Culbert,  Newburgh,  N.Y.,  writes  : 
"  Colden's  Liquid  BeefTonio  is  an  excellent  article 
for  the  purposes  for  which  it  is  offered.  I  recall 
patients  by  whom  it  was  taken  with  eagerness  and 
great  benefit  after  domestic  beef  teas  and  other  beef 
preparations  had  become  repulsive." 
♦ 

McArthub's  H  YP0PH0SPHITE3.  —  McArthur's  hypo- 
phosphites  is  made  only  for  physicians.  The  size  of 
the  bottle  has  been  increased  from  nine  to  nearly 
twelve  ounces  by  measure.  If  you  wish  to  test  this 
valuable  compound,  the  Company  will  send  a  sample 
bottle  free,  except  express  charges. 


The  Jackson  Ventilating  Gkate  combines  the 
ventilation  and  clieertul  appearance  of  an  open  fire- 
place with  the  heating  power  of  a  furnace.  The  waste 
of  heat  which  occurs  in  an  ordinary  iireplace  is  pre- 
vented, and,  if  desired,  two  rooms  may  be  thoroughly 
warmed  by  the  same  fire.  In  the  chilly  days  of 
spring  and  early  summer  this  grate  can  be  used  in 
place  of  the  winter  heating  arrangements,  with  a  great 

saving  of  fuel. 

— »-^ 

Mr.  David  Boyle  of  Chicago  has  lately  contracted 
to  build  the  following  ice-making  machines:  — 

30  tons  daily  for  Knoxville,  Tenn.,  Ice  Co. 

45     "        "    "    Atlanta,  Ga.,  City  Brewing  Co. 

15     "        "    "    Greenville,  Miss.,  Ice  &  Coal  Co. 
5      "        "     "    Kissimmee  Ice  Factory  Co.,  Fla. 

Every  one  of  these  purchasers  have  had  many  j'ears' 
experience  with  these  machines  already,  thus  furnish- 
ing strongest  proof  of  the  superiority  of  the  Boyle 
machines. 


Dk.  L.  Waite,  Pittsfield,  Mass.,  says  :  "  It  gives 
me  much  pleasure  to  express  the  satisfaction  I  have 
derived  from  tlie  administration  of  Horsford's  Acid 
Phosphate.  It  has  been  found  to  be  particularly  effi- 
cacious in  chronic  dyspepsia  as  well  as  in  those  condi- 
tions of  the  system  where  there  is  loss  of  nerve-power. 
From  its  use  for  a  period  of  about  eight  weelss,  to  the 
exclusion  of  all  otlier  remedies,  I  attributed  the  resto- 
ration of  health  of  a  patient  who  was  emaciated  to  the 
last  degree  in  consequence  of  nervous  prostration  and 
dyspepsia.  This  patient's  stomach  was  in  such  an 
irritable  condition  that  he  could  not  bear  either  liquid 
or  solid  food.  An  accomplished  physician  of  many 
years'  e.vperieuce,  whom  I  called  in  consultation,  pro- 
nounced liis  case  an  incurable  one.  At  this  stage  I 
decided  to  use  Horsford's  Acid  Phosphate,  which  re- 
sulted as  above  mentioned." 
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f  amiltac  Sittente. 

THE  LIMITATIONS  OF  OUR  KNOWLEDGE. 

In  the  wonderful  advance  of  scientific  knowl- 
edge during  the  last  hundred  j'ears,  we  are 
likely  to  overlook  the  many  fundamental  laws 
and  phenomena  of  the  natural  and  physical 
world  of  which  we  still  remain  in  utter  igno- 
rance. We  pluck  the  fruit  from  the  wide- 
spreading  branches  of  the  tree  of  knowledge, 
but  its  roots  remain  hidden  from  our  sight. 
The  action  and  effects  of  the  forces  of  nature 
are  constantly  becoming  more  and  more  famil- 
iar to  us,  and  it  is  on  this  line  that  most  of  our 
progress  has  been  made  ;  but  as  to  the  nature 
of  the  forces  themselves  we  are  still  ignorant. 

The  constitution  of  matter  has  been  a  sub- 
ject of  dispute  from  the  time  of  Aristotle,  and 
it  is  not  too  much  to  sa}-  that  we  have  no  more 
absolute  knowledge  on  this  point  than  had 
Aristotle  himself.  Starting  from  the  suppo- 
sition that  matter  is  not  continuous,  but  made 
up  of  disconnected  atoms  or  particles  of  defi- 
nite size  and  weight,  a  most  beautiful  theor}- 
has  been  evolved  which  perfectly  explains  all 
the  observed  chemical  and  ph3-sieal  phenom- 
ena ;  but  what  chemist  will  venture  to  main- 
tain the  atomic  theorj'  as  an  actual  and  prova- 
ble fact,  in  the  face  of  the  many  difficulties 
which  such  a  conception  of  matter  involves  ? 

The   nature   of  light   and   heat  is  another 


question  which  is  even  more  difficult  to  answer 
than  the  constitution  of  matter.  Thej'  are  cer- 
tainly immaterial,  possessing  neither  weight 
nor  volume.  The  modern  theoiy  considers 
them  as  a  force,  or  mode  of  vibratory  motion  in 
a  hypothetical  substance  called  ether.  But  the 
existence  of  the  ether  has  never  been  proved  ; 
and,  in  fact,  if  it  does  exist,  it  must  possess 
properties  varying  widelj'  from  any  forms  of 
matter  with  which  we  are  acquainted.  All  that 
can  be  said  is,  that,  granting  its  existence,  the 
phenomena  of  light  and  heat  admit  of  a  ready 
explanation. 

Electricity  is  another  substance  concerning 
the  nature  of  which  we  know  absolutely 
nothing.  To  the  question,  What  is  electricity  ? 
there  is  but  one  answer,  —  We  do  not  know. 
We  do  know  what  it  will  do,  and  can  make 
it  serve'  us  in  an  infinite  variet3'  of  ways  ;  but 
the  most  learned  electrician  is  only  in  the  same 
position  as  that  of  a  little  child  who  can  move 
the  lever  which  controls  a  great  engine,  but 
knows  nothing  of  its  construction,  or  how  the 
the  motion  is  produced. 

Chemical  affinity  oflTers  a  multitude  of  per- 
plexing questions  which  as  yet  no  one  can 
answer.  Why  does  the  oxygen  of  water  leave 
the  hydrogen  to  which  it  is  joined,  to  unite 
with  the  sodium  which  is  brought  in  contact 
with  it?  Why  are  the  proportions  in  which 
the  different  elements  unite  among  themselves, 
fixed  and  invariable?  Why  does  fluorine  com- 
bine so  stronglj-  with  every  known  element  but 
one,  while  nitrogen,  when  forced  into  combi- 
nation, confers  an  element  of  weakness  upon 
the  entire  compound  ?  No  one  has  yet  an- 
swered these  and  innumerable  similar  ques- 
tions. 

But  the  greatest  mystery  of  all,  and  one 
of  which  we  know  the  least,  is  that  of  the 
nature  of  life  and  mind.  There  is  no  appre- 
ciable difference  between  a  mass  of  dead  and 
living  matter.  It  is  onl}-  in  the  possibilities 
inherent  in  the  two  forms  that  we  can  recog- 
nize the  difference.  An  animal  grows,  and  so 
does  a  ciystal ;  but  no  one  would  be  likelj-  to 
mistake  one  process  of  growth  for  the  other. 
From  the  immense  mammoth  down  to  the 
microscopic  bacterium  or  plant-spore,  all  are 
possessed  of  something  we  call  life,  which,  as 
long  as  it  exists,  possesses  the  power  of  repro- 
ducing organisms  similar  to  itself.  We  can, 
apparently,  destroy  this  mysterious  principle, 
but  we  cannot  bring  it  back ;  and  it  is  not 
probable  that,  in  our  present  condition  of  ex- 
istence, we  shall  ever  know  any  thing  more 
regarding  it.  Some  patient  student  of  nature 
may  be  able  in  future  years  to  give  us  abso- 
lute proof  of  what  matter,  light,  electricity, 
and  chemical  affinity  really  are ;   but  he  who 


succeeds  in  imparting  to  the  minutest  quantity 
of  dead  matter  the  wonderful  vital  force,  will 
have  accomplished  a  greater  and  more  won- 
derful work  than  all  who  have  preceded  him, 
and  one  which,  as  far  as  we  can  see  at  pres- 
ent, is  beyond  the  range  of  human  possibility. 


[Original  in  Popular  Science  JVew*.] 
ON  THE  STUDY  OF  NATURE. 

BY   PROFESSOR    N.    S.    SHALER. 


The  degree  to  which  the  questioning  of  nature 
may  be  associated  with  the  occupation  of  a  man 
must  manifestly  vary  in  a  great  measure  according 
to. the  nature  of  his  vocation.  Thus,  in  the  case  of 
the  physician,  his  life's  work  is  properly  bound  up 
with  the  task  of  continuously  interrogating  nature, 
while  with  the  lawyer  it  is  at  first  hard  to  see 
where  his  contact  with  the  environing  world  is  to 
take  place;  the  nature  he  finds  in  his  occupation  is 
of  the  strictly  human  sort,  and  that  by  no  means 
in  its  best  aspect.  Nevertheless,  the  principles  of 
proof  rest  upon  the  most  fundamental  truths  of  the 
universe;  and  the  man  of  the  law  who  is  a  philo- 
sophical student  of  evidence,  and  who  extends  his 
studies  of  that  field  over  a  wide  realm,  necessarily 
becomes  in  the  best  sense  a  naturalist.  .\Ithough 
Greenleaf  and  Starkey  had  no  intention  of  writing 
a  book  for  the  naturalist,  all  students  of  nature 
may  find  great  profit  from  the  study  which  they 
have  given  to  the  principles  of  evidence.  In  truth, 
we  may  say  that  in  its  best  form  the  methods  of 
legal  inquiry  are  profoundly  naturalistic,  though 
they  take  in  but  a  small  part  of  the  field  of  nature. 
The  education  of  the  clergyman,  if  it  be  such  as  to 
fit  him  for  the  great  burden  which  comes  with  the 
modern  conditions  of  theology,  mu-st  lead  towards 
the  sense  of  nature ;  as  one  to  whom  is  given  the  cure 
of  souls,  &is  first  duty  is  to  seek  the  resources  which 
mav  lead  to  the  reconciliation  of  the  human  spirit 
with  the  universe  in  which  it  dwells.  Whatever 
else  is  to  come  to  our  modern  theology,  it  is  clear 
to  all  that  it  must  found  at  least  a  part  of  its 
foundations  in  the  world  of  visible  fact.  Above 
all,  men  need  to  be  reconciled  to  their  conditions; 
and  in  no  other  way  can  these  be  secured  save  by 
showing  them  the  moral  dignity  and  beauty  of  the 
nature  about  them.  Every  clergyman  should  feel  in 
some  tangible  way  the  conditions  of  this  visible 
world,  and  be  prepared  to  aid  those  under  his  care 
to  gain  the  peace  which  that  understanding  may 
give. 

The  less  learned  employments  commonly  known 
as  trades  afford  in  most  cases  a  tolerable  opportu- 
nity for  the  training  of  the  worker  in  the  under- 
standing of  natural  phenomena.  The  most  com- 
mon and  the  most  generalized  of  these  employments 
is  that  of  the  farmer.  Fortunately  for  the  interests 
of  the  better  culture,  more  than  one-half  of  the  men 
and  women  of  the  world  must  always  be  in  contact 
with  the  soil, — with  that  realm  where  nature  is 
most  active,  and  where  she  teaches  the  most.  There 
are  no  essential  changes  of  conditions  necessary  to 
facilitate  natural  inquiry  in  this  field  of  employ- 
ment. Every  farmer  is  perforce  a  naturalist.  We 
need  only  change  the  way  in  which  he  approaches 
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his  tasks,  replacing  in  a  measure  the  tradition 
and  prescription  by  the  spirit  of  observation,  in 
order  to  secure  the  end  in  view.  It  is,  of  course, 
not  desirable  in  any  way  to  separate  the  tiller  of 
the  soil  from  the  vast  fund  of  knowledge  whish  has 
come  to  him  by  the  experience  of  his  predecessors: 
What  is  needed  is,  that  he  should  be  informed  con- 
cerning the  nature  of  the  creatures  with  whicli  he 
deals,  that  he  should  know  the  laws  of  plant-life 
and  of  animal  function,  so  that  he  does  nothing 
unintelligently  or  without  the  sense  of  the  truth 
which  is  before  him.  From  this  creation  of  the 
spirit  of  inquiry  we  may  not  only  hope  for  a  new 
mental  state  in  the  agriculturist,  but  for  a  vast 
measure  of  benefit  in  the  economic  results  which 
he  seeks  to  attain.  A  purely  traditional  agricul- 
tural art  at  best  suits  the  narrow  range  of  condi- 
tions of  the  folk  whose  crops  have  not  changed,  and 
who  till  the  same  soil  and  the  same  climate  as  those 
who  have  accumulated  the  store  of  experience. 
Particularly  in  this  country,  where  the  farmers  gen- 
erally occupy  territories  recently  won  to  tillage,  is 
it  necessai'y  to  have  the  motive  of  research  as  well  as 
the  capacity  for  it  well  developed  in  order  to  secure 
the  best  profit  from  the  soil. 

All  the  other  occupations  in  which  the  man  acts 
from  his  individual  motive  are  likewise  suited  "for 
the  training  necessary  to  develop  the  capacities  of 
the  naturalist.  The  blacksmith,  the  carpenter,  the 
mechanic  in  charge  of  engines  of  all  descriptions, 
can  be  taught  to  find  his  way  to  natural  law 
through  his  daily  experience.  The  ordinary  house- 
hold duties  of  women  are  so  varied,  and  at  so  many 
points  come  in  contact  with  natural  phenomena, 
that  it  seems  to  me  clearly  possible  to  lift  their 
occupations  above  the  plane  of  mere  routine  in 
which  they  now  lie.  In  fact,  with  the  exception  of 
the  lower  grades  of  factory  hands,  where  the  work 
is  extremely  routine-like  in  its  character,  there 
is  reason  to  believe  that,  with  a  proper  system  of 
training,  one  in  which  the  education  given  the 
laborer  is  largely  with  reference  to  his  life's  em- 
ployment, we  may  be  able  in  the  course  of  time 
to  effect  a  very  great  change  in  the  relations  of 
culture  to  life.  We  may  make  men  and  women 
feel  the  comforting  sense  which  comes  from  the 
understanding  of  the  world  about  them.  There 
remains  unhappily  a  great  body  of  toilers,  those  en- 
gaged in  the  purely  routine  employments,  that  have 
no  actual  contact  with  nature,  where  it  does  not 
seem  possible  to  afford  any  training  in  science  which 
will  directly  bear  upon  their  vocations. 

One  of  the  great  advantages  arising  from  the  use 
of  machinery  in  our  arts  is.  that  in  time  we  may 
hope  to  have  all  those  engaged  in  mechanical  em- 
ployments in  charge  of  engines,  the  natural  forces 
supplying  the  energy,  and  the  man  or  woman  the 
thought  alone.  When  this  position  of  the  arts  is 
attained  to  all,  artificers  will  be  in  a  position  to 
receive  the  benefits  of  the  training  substantially 
like  that  to  which  the  naturalist  attains.  If  we 
teach  a  youth  a  machine,  the  principles  of  its 
structure,  the  process  of  its  evolution,  the  nature 
of  the  force  involved  in  its  operation,  we  make  him 
an  inquirer.  The  field  of  his  inquiry  is  less  exten- 
sive than  that  of  the  astronomer  or  the  geologist, 
but  the  principles  are  essentially  the  same;  and  the 
effect  on  the  character  and  intellectual  development 
is  of  the  same  order  as  that  which  the  most  favored 
naturalist  receives. 

It  will  be  manifest  to  the  reader  that  the  accom- 
plishment of  this  training  in  the  arts  of  inquiry  as 
applied  to  the  occupations  of  life,  demands  a  very 
considerable  reconstruction  in  our  system  of  edu- 
cation. In  certain  respects,  the  change  will  have 
to  be  of  a  radical  sort,  but  the  profit  which  will 
come  from  a  modification  in  our  theory  of  teach- 
ing will  be  so  great  as  to  "warrant^thejcost  of  the 


changes.  The  most  serious  difficulty  whfch  besets 
the  education  which  we  now  give  to  those  who 
have  to  look  mainly  to  labor  for  their  support, 
arises  from  ancient  prejudices  with  reference  to 
liberal  culture.  In  the  first  stage  of  our  modern 
education,  the  universities  were  the  end  for  which 
all  education  was  given  to  boys.  The  languages 
and  mathematics  were  required  for  admission  to 
the  colleges,  and  so  the  first  primary  schools  led 
upward  towards  them.  With  the  extension  of  the 
public-school  system,  although  the  training  was  no 
longer  destined  to  carry  the  student  to  the  univer- 
sities, its  form  remained  essentially  unchanged. 
Thus  the  ideal  of  our  high  schools  is  that  of  the 
university  reduced  in  the  measure  which  the  lim- 
ited time  allowed  for  the  student's  intellectual 
training  will  permit.  The  standards  of  education 
were  those  required  to  fit  the  student  for  the  prac- 
tice of  the  learned  professions.  The  body  of 
natural  science  did  not  exist.  There  was  noth- 
ing else  to  be  taught  save  those  branches  of  learn- 
ing which  still  remain  the  principal  resources  of 
our  secondary  schools.  The  modern  development 
of  science,  and  the  close  relations  of  that  division 
of  learning  to  the  practical  affairs  of  life,  have 
made  it  possible  to  create  another  scheme  of  educa- 
tion, a  scheme  in  which  almost  all  men  can  have  a 
share  of  culture  which  may  abide  with  them  for 
all  their  lives. 

I  would  not  have  the  reader  suppose  that  I  am 
advocating  the  abandonment,  in  the  education  of 
those  who  cannot  attain  to  the  universities,  of  all 
the  liberal  culture  which  may  be  attained  to  from 
the  study  of  the  mother-tongue  and  its  literature, 
or  from  the  elementary  training  in  mathematics, 
nor  would  I  willingly  give  over  tlie  training  in  the 
elements  of  geography  or  of  history.  I  would, 
however,  have  our  educators  recognize  the  fact 
that  the  greatest  result  to  be  attained  from  school- 
ing is  an  enlargement  in  the  methods  of  dealing 
with  the  affairs  of  life.  To  accomplish  this  result, 
it  is  absolutely  necessary  that  the  burden  of  our 
education  must  have  direct  reference  to  the  work 
which  the  individual  boy  or  girl  is  to  do  in  the 
world.  At  present  the  good  effects  of  education 
are  generally  arrested  if  not  destroyed  by  the  in- 
troduction of  the  youth  to  the  practical  affairs  of 
life.  I  would  have  the  education  proceed  in  such 
a  manner  that  the  adult  would  necessarily  go  for- 
ward in  daily  labor  on  the  lines  which  were  already 
strongly  indicated  in  his  preliminary  training. 

The  importance  of  this  general  principle  has  of 
late  bepn  recognized  by  those  who  are  endi  avor- 
ing  to  attach  systems  of  industrial  training  to  the 
education  given  in  our  common  schools.  The  re- 
formers who  are  endeavoring  to  accomplish  the  end 
in  this  manner  have  acted  on  the  supposition  that 
it  was  possible  in  the  curriculum  of  a  school  to 
give  a  general  training  in  the  principles  of  practical 
mechanics  and  in  the  use  of  tools,  by  which  the 
youth  would  come  to  his  life's  task,  at  the  end  of 
his  schooling,  essentially  prepared  to  maintain  the 
educated  spirit  in  his  work.  The  principal  dif- 
ficulty of  this  system  arises  from  the  fact  that  the 
student  cannot  have  the  sense  of  actual  work  in 
the  school  laboratory  which  it  is  necessary  to  bring 
him  to  in  order  to  confirm  his  relations  to  the  avo- 
cation he  is  to  follow.  So  far,  the  project  of  sep- 
arating the  training  in  the  arts  from  the  actual 
pursuit  of  them  has  not,  it  appears  to  me,  been 
successful.  The  reason  of  the  relative  failure  is 
doubtless  to  be  found  in  the  lack  of  actuality 
which  must  characterize  the  work  in  the  workshop 
which  is  a  mere  appendage  to  the  school.  In  a 
subsequent  paper  I  shall  undertake  to  set  forth  the 
methods  of  teaching  by  which  I  think  we  can  hope 
to  bring  the  spirit  of  inquiry  into  the  ordinary 
employments  of  men. 
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THE  MAKING  OFTBE  "ORIGIN  OFSPECIES." 

BY  K.  B.  CLAYPOLE. 

The  long-expected  Life  of  Charles  Darwin  is 
now  before  the  public,  and  there  are  few  people  of 
ordinary  cultivation  who  will  not  find  pleasure  in 
its  perusal.  In  the  choice  of  materials  and  their 
arrangement  Mr.  Francis  Darwin  has  with  rare 
skill  consulted  all  tastes;  illustrating  the  personal 
character  of  his  father,  giving  an  insight  into  the 
daily  life  of  the  great  naturalist,  and  recording 
the  history  of  that  theory  of  the  origin  of  known 
organic  forms  which  has  regenerated  biological 
science,  and  made  itself  felt  in  every  department 
of  modern  thought. 

What  was  there  in  Darwin,  that  it  was  given  to 
him  to  find  the  hypothesis  for  which  the  whole 
scientific  world  was  waiting?  What  in  the  cir- 
cumstances of  his  life  to  shape  his  thoughts  to 
such  an  end? 

Charles  Darwin,  like  his  grandfather,  Erasmus, 
possessed  an  indomitable  love  of  hard  mental 
work,  and  a  "vividness  of  imagination  "  which 
led  to  an  "overpowering  tendency  to  theorize  and 
generalize."  In  Charles  this  tendency  was  kept  in 
check  by  great  powers  of  observation  and  attention 
to  details,  inherited  from  his  father,  Dr.  Robert 
Darwin  of  Shrewsbury.  To  his  father,  also,  he 
owed  a  good  memory,  confidence  in  his  own  ob- 
servations, even  if  opposed  to  current  opinion, 
and  a  remarkable  ability  to  find  cause  from  effect; 
while  the  rare  patience  and  persistent  industry 
vfhich  enaliled  him  to  accomplish  an  enormous 
amount  of  intellectual  work,  notwithstanding  con- 
tinuous physical  suffering,  may  well  have  descended 
to  him  from  Josiah  Wedgwood,  his  mother's 
father. 

In  his  own  analysis  of  his  mental  qualities 
Darwin  finds  that  the  most  important  to  him  as 
a  scientific  worker  were,  "  the  love  of  .science, 
unbounded  patience  in  long  reflecting  over  any 
subject,  industry  in  observing  and  collecting 
facts,  and  a  fair  share  of  invention  as  well  as 
of  common  sense."  To  these  his  son  adds  "the 
power  of  never  letting  an  exception  pass  un- 
noticed," with  the  "  special  instinct  of  arresting 
it,  and  seizing  on  it  as  a  new  point  of  departure." 
To  these  mental  qualifications  for  scientific  re- 
search one  other  condition  of  success  was  added 
to  Charles  Darwin,  —  leisure."  "I  have  had,"  he 
writes,  "ample  leisure,  from  not  having  to  earn 
my  own  bread." 

Looking  back  on  the  early  days  of  his  life, 
Darwin  found  that  at  eight  years  old  his  taste  for 
natural  history  was  so  far  developed,  that  he  tried 
to  make  out  the  names  of  plants  by  examining 
their  flowers,  and  to  account  for  the  changes  in  the 
colors  of  primroses  and  polyanthuses  —  not  always, 
however,  with  a  strict  regard  for  truth.  He  had 
also  a  passion  for  collecting  shells,  seals,  coins, 
minerals,  —  any  thing  and  every  thing  that  inter- 
ested him.  These  tastes  he  considered  innate,  as, 
not  being  shared  by  brothers  or  sisters,  they  arose 
without  the  stimulation  of  example.  Nor  were  they 
at  any  period  encouraged  by  his  instructors,  who 
regarded  their  indulgence  as  trifling  and  waste  of 
time,  and  whose  methods  of  teaching  were  cal- 
culated to  destroy  all  but  the  most  vigorous  powers 
of  observation  and  reasoning.  In  after-life  Darwin 
said  of  his  thirteen  years  of  regular  instruction, 
"  I  consider  that  all  I  have  learnt  of  any  value  has 
been  self-taught" 

Collecting  minerals,  observing  insects,  and 
noting  the  habits  of  birds,  were  means  of  self- 
education  during  his  boyhood;  but  the  most  im- 
portant lesson  of  the  period  was  learned  in  work- 
ing  with    his   brother   Era.smus   at   chemistry  in 
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a  laboratory  adapted  from  the  garden  tool-house, 
and  in  reading  with  care  several  books  on  the  sub- 
ject. "  This,"  he  says,  '•  was  the  best  part  of  my 
education  at  school,  for  it  showed  me  practically 
the  meaning  of  experimental  science." 

During  his  two  years  in  the  medical  school  of 
Edinburgh  University,  Darwin  made  the  acquaint- 
ance of  several  young  men  fond  of  natural  science, 
and  contributed  to  a  natural-history  club  among 
the  students  one  or  two  interesting  little  zoological 
discoveries  made  while  dissecting,  without  any 
regular  training,  and  with  a  "  wretched  microscope," 
specimens  found  in  the  tidal  pools  or  dredged  from 
the  sea.  From  one  of  his  friends  he  heard  enthu- 
siastic eulogy  of  Lamarck  and  his  theory  of  evolu- 
tion, which  derived  all  the  plants  and  animals  now 
living,  including  man  himself,  from  pre-existing 
simpler  forms,  by  a  process  of  slow  and  gradual 
modification  of  structure  and  instinct  produced  by 
the  effort  of  the  individual  to  adapt  itself  to  a 
change  in  the  conditions  of  its  life.  Darwin  had 
previously  read  similar  views  in  the  Zoonomia  of 
his  grandfather,  Erasmus  Darwin ;  and  though  he 
paid  little  attention  to  them  at  this  time,  he 
thought  long  afterwards  that  the  hearing  of  them 
maintained  and  praised  early  in  life  may  have  fa- 
vored his  upholding  them  under  a  different  form 
in  the  Origin  of  Species. 

The  careful  study  of  the  works  of  Paley,  the 
public  botanical  lectures  of  Professor  Henslow, 
field  excursions  with  the  botanists  of  the  Univer- 
sity, and  collecting  beetles  with  eager  entomolo- 
gists, were  among  the  educational  influences  of 
Darwin's  three  years  at  Cambridge.  Of  these  the 
most  potent  in  its  after-effects  was  the  friendship 
formed  with  Professor  Henslow,  a  man  of  well- 
balanced  mind,  great  knowledge  of  the  natural 
sciences,  and  a  strong  taste  for  drawing  conclusions 
from  long-continued  minute  observations.  At  the 
house  of  Professor  Henslow,  Darwin  met  many  of 
the  most  distinguished  men  of  the  University, 
whose  varied  and  brilliant  conversation  stimulated 
his  mental  activity  and  ambition.  These  were, 
moreover,  nourished  by  the  careful  reading  of 
Humboldt's  Personal  NarraUoe  and  Sir  J.  Her- 
schel's  Introduction  to  the  Study  of  Natural  Phi- 
losophy, "  which  books,"  he  says,  stirred  in  him 
"a  burning  zeal  to  add  even  the  most  humble 
contribution  to  the  noble  structure  of  natural 
science." 

Up  to  the  time  of  his  leaving  Cambridge,  in  1831, 
science  had  been  to  Darwin  but  one  of  the  many 
recreations  of  a  happy,  careless  life,  contributing 
but  indirectly  to  the  education  of  his  mind.  His 
first  real  scientific  training  was  gained  when,  as 
Naturalist  to  the  Beagle,  he  was  forced  to  attend 
closely  to  several  branches  of  natural  history,  to 
bring  into  play  powers  of  reasoning  as  well  as  of 
observation,  and  to  make  every  thing  about  which 
he  "  thought  or  read  bear  directly  on  what  he  had 
seen  or  was  likely  to  see." 

In  the  early  part  of  the  voyage  he  read  with 
care  the  first  volume  of  Lyell's  recently  published 
Principles  of  Geology,  in  which  a  great  mass  of 
facts  was  brought  forward  to  support  the  principle 
that  the  changes  in  the  past  geography  of  the  globe 
were  wrought  by  the  same  forces  which  we  see  at 
work  in  the  present,  —  a  principle  which,  though 
subversive  of  all  the  "world-wide  catastrophes" 
dear  to  the  geologists  of  Ihe  period,  was  recognized 
to  be  true  by  Darwin  as  soon  as  an  opportunity 
came  to  put  it  to  the  test. 

World-wide  catastrophe  having  been  eliminated 
from  the  history  of  the  earth,  there  remains  no 
cause  for  the  sudden  extinction  of  one  set  of  or- 
ganic forms  and  the  substitution  of  another  by 
special  creation.  Lyell  was  quite  aware  of  this; 
but  so  long  as  the  gradual  derivation  of  one  species 


from  another  remained  a  mere  logical  deduction, 
with  no  better  support  than  a  suggestion  from  the 
brain  of  the  gifted  Lamarck,  he,  like  other  scien- 
tific men  at  tha;t  time,  hesitated  to  express  himself 
positively  on  the  subject. 

Having  grasped  the  principle  of  uniformity, 
Darwin  could  not  but  see  that  consistency  de- 
manded its  application  to  the  whole  realm  of 
nature,  organic  as  well  as  ino;-ganic.  His  belief 
in  the  theory  of  special  creation  was  shaken,  and 
before  the  end  of  the  voyage  it  was  destroyed  for- 
ever by  finding  in  South  America  fossil  remains 
of  gigantic  armor-clad  animals  allied  to  existing 
armadillos  of  the  same  continent.  Being  also 
much  impressed  by  the  resemblance  between  the 
productions  of  the  Galapagos  Archipelago  and 
those  of  South  America,  and  the  differing  slightly 
of  those  productions  from  island  to  island,  it  be- 
came evident  to  him  that  these  and  many  similar 
facts  could  be  explained  only  by  a  gradual  modifi- 
cation of  species.  At  the  same  time,  it  seemed  to 
him  that  changes  in  surrounding  conditions,  such 
as  climate,  food,  etc.,  could  not  alone  account  for 
all  the  adaptations  of  organisms  to  their  mode  of 
life,  and  that  Lamarck's  addition  of  effort  on  the 
part  of  the  organism  was  inapplicable  in  the  case 
of  plants.  The  subject,  he  says,  haunted  him;  and 
shortly  after  his  return  to  England  he  determined 
to  follow  Lyell's  example  in  geology,  and  collect 
from  the  whole  organic  kingdom,  and  on  a  whole- 
sale scale,  all  facts  bearing  in  any  way  on  the  que.s- 
tion  of  species. 

As  it  seemed  to  Darwin  that  light  might  be  thrown 
on  the  problem  by  a  careful  study  of  domesticated 
animals  and  cultivated  plants,  he  sent  out  printed 
inquiries  whenever  information  promised  to  be 
forthcoming,  plied  his  friends  with  questions,  con- 
versed with  skilful  gardeners  and  breeders,  and 
read  and  "abstracted"  an  immense  number  of 
books,  journals,  and  transactions.  He  soon  per- 
ceived, he  says,  that  selection  was  the  keystone  of 
man's  success  in  making  useful  races  of  animals 
and  plants:  but  how  selection  could  be  applied  to 
organisms  living  in  a  state  of  nature,  was  inexpli- 
cable to  him  until,  in  October,  1838,  happening  to 
read  for  amusement  Matthus  on  Population,  ;md 
being  well  prepared  to  appreciate,  from  long-con- 
tinued observation  of  the  habits  of  animals  and 
plants,  the  struggle  for  existence  which  everywhere 
goes  on,  it  at  once  struck  him  that  under  these 
circumstances  favorable  variations  would  tend  to 
be  preserved,  and  unfavorable  ones  to  be  destroyed ; 
and  the  result  of  this  process  continued  through 
untold  time  would  be  the  formation  of  species. 
"  Here,  then,"  he  says,  "I  had  got  a  theory  by 
which  to  work." 

But  so  anxious  was  Darwin  to  keep  his  mind 
free  from  prejudice  at  this  early  stage  of  his  in- 
quiry, that  it  was  not  till  the  summer  of  1842  that 
he  allowed  himself  to  write  even  the  shortest 
sketch  of  his  theory.  This  sketch,  somewhat  en- 
larged in  1844,  was  again  set  aside  until,  having 
tested  his  hypothesis  by  nature,  thought,  extended 
observations,  and  abundant  experiment,  he  should 
feel  justified  in  offering  to  other  scientific  workers 
"natural  selection"  acting  through  the  "strug- 
gle for  existence  "  as  the  basis  of  organic  evolu- 
tion. This  caution  and  self-restraint  were  not 
without  reward;  for  when  at  last,  in  1859,  Darwin 
gave  his  results  to  the  world,  no  critic,  however 
hostile,  was  able  to  bring  forward  a  single  objec- 
tion that  had  not  already  been  considered,  while 
the  clear  reasoning  and  striking  illustrations  with 
which  his  views  were  presented  had  no  small  share 
in  producing  that  change  in  the  aspect  of  biological 
science  which  is  one  of  the  wonders  of  the  nine- 
teenth century,  and  the  direct  and  necessary  out- 
come of  the  Origin  of  Species. 


[Original  in  Popular  Science  2fewa.] 
BOTANY  AS  A  RECREATION. 

BY  FREDERICK  LEROY  SARGENT. 

IV. 

PHYSIOLOGICAL   BOTANY. 

In  the  study  of  plants  from  a  physiological 
stand-point,  the  main  endeavor  is,  to  discover  how 
they  live,  the  details  of  their  structure,  and  the 
uses  or  significance  of  their  several  parts.  The 
various  questions  which  are  thus  involved  must 
be  answered  by  different  means,  —  sometimes  by 
performing  experiments,  and  sometimes  by  study- 
ing form  or  construction. 

For  the  encouragement  of  those  who  would 
rather  study  plant-life  than  plant-names,  it  may 
be  said  that  such  a  general  acquaintance  as  most 
persons  possess  of  the  common  names  of  common 
plants  is  quite  sufficient  for  the  needs  of  a  be- 
ginner in  physiological  botany.  Proficiency  in 
systematic  botany  is,  of  course,  very  helpful  in  the 
study  of  plant-life,  and  in  most  of  the  books  to 
which  we  shall  refer,  the  student  will  find  that  a 
knowledge  of  names  is  constantly  presumed  ;  still, 
the  knowledge  called  for  is  mostly  of  a  kind  that, 
when  needed,  can  usually  be  easily  obtained  by 
reference  to  a  dictionary  or  to  a  general  systematic 
work. 

The  principle  of  verification,  which  we  have 
already  advocated  in  systematic  botany,  is  especial- 
ly valuable  for  a  beginner  in  physiological  studies. 
At  the  outset,  the  most  profitable  as  well  as  the 
most  enjoyable  manner  of  working  is  to  read  some 
good  book,  and  attempt  to  see  for  one's  self,  as 
as  much  as  possible,  of  what  is  spoken  of,  —  re- 
peating the  experiments  described,  and  hunting 
up  examples  of  the  structures  that  are  mentioned. 
A  most  fertile  source  of  pleasure  is,  however,  neg- 
lected if  the  student  does  not  extend  his  investi- 
gation bej'ond  mere  verification.  Books  can  at 
best  tell  only  what  has  been  already  learned  on 
a  given  question  ;  and  to  an  intelligent  student 
there  will  be  suggested  interesting  ways  in  which 
this  knowledge  may  be  extended,  and  thus  he  will 
be  led  to  supplement  his  verification  studies  by 
the  delights  of  independent  work. 

In  the  study  of  animals,  it  has  long  been  under- 
stood that  the  various  organs  of  their  bodies  are 
adapted,  often  in  a  most  beautiful  way,  by  their 
form  and  other  qualities,  to  fulfil  those  offices 
which  the  welfare  of  the  animal  requires.  Thus, 
in  our  conception  of  a  bird  there  enters  an  idea 
of  the  wonderful  mechanism  of  fiight;  the  ways  in 
which  lightness  and  strength  are  secured  in  the 
skeleton  ;  the  form  of  the  feet  as  adapted  for 
perching  or  wading  or  swimming,  as  the  case  may 
be;  the  shape  of  the  bill,  as  fitting  it  for  a  special 
use ;  and  a  number  of  other  adaptations  of  means 
to  ends  by  which  the  creature  is  fitted  to  the  con- 
ditions under  which  it  lives.  In  plants  it  has  been 
only  within  comparatively  recent  times  that  adap- 
tations to  environment  have  been  recognized;  but 
to-day  such  considerations  hold  a  prominent  place 
in  the  minds  of  botanists,  and  offer  one  of  the 
most  attractive  fields  upon  which  a  student  can 
enter. 

For  the  most  part,  there  is  no  need  of  other  than 
the  simplest  apparatus ;  and  for  much  of  the  work, 
none  at  all  is  required.  In  the  matter  of  books, 
the  student  in  this  field  is  especially  fortunate,  for 
it  would  be  hard  to  find  more  delightful  scientific 
literature  than  has  appeared  of  late  years  in  this 
department. 

As  particularly  useful  for  beginners,  we  can 
recommend  Gray's  How  Plants  Behave,  a  charm- 
ing little  book,  written  for  young  people,  but 
fully  worthy  of  older  readers;  and  Lubbock's 
Flowers,    Fruits,   and    Leaves,    and    British    Wild 
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Flowers  considered  in  Relation  to  Insects,  which, 
although  not  at  all  juvenile,  are  popular  in  tlie  best 
sense  of  the  word,  and  will  be  found  thoroughly 
enjoyable.  The  same  may  be  said  of  Kerner's 
Ftotvers  and  their  Unbidden  Guests.  Mueller's 
Fertilization  of  Flowers,  a  voluminous  book,  is  es- 
pecially valuable  as  a  practical  aid  to  the  more 
advanced  student. 

Several  of  Grant  Allen's  books  will  be  found 
particularly  useful  for  their  suggestiveness.  Such 
are  his  Vignettes  from  Nature,  Colin  Clout's  Calen- 
■  dar.  Evolutionist  at  Large,  Flowers  and  their  Pedi- 
gree, and  The  Colors  of  Flowers.  These  are  all  light 
reading,  and  are  well  calculated  to  supplement  the 
other  books  in  a  very  pleasant  way. 

The  man  of  all  others  who  has  done  most  to 
advance  this  department  of  botany  is  Charles  Dar- 
win, and  it  would  be  impossible  to  set  before  the 
student  a  more  perfect  model  of  careful  experi- 
menting, keen  observation,  and  clear  reasoning, 
than  is  afforded  by  his  invaluable  works.  The 
simplicity  of  the  apparatus  and  the  methods 
which  he  used  in  the  prosecution  of  his  researches 
not  only  excites  our  wonder  and  admiration,  but 
puts  it  easily  within  our  power  to  repeat  many  of 
his  experiments,  and  so  observe  for  ourselves  some 
of  the  most  marvellous  phenomena  of  plant-life. 
The  following  are  his  principal  botanical  works: 
Insectivorous  Plants,  Climbing  Plants,  Power  oj 
Movement  in  Plants,  Fertilization  in  the  Vegetable 
Kingdom,  Fertilization  of  Orchids,  Forms  of  Flowers. 
So  far  in  our  consideration  of  physiological  bot- 
any we  have  referred  only  to  such  matters  as  ad- 
mitted of  practical  study,  without,  as  a  rule,  in- 
volving the  use  of  the  compound  microscope  or  other 
elaborate  apparatus.  There  remains  now  a  portion 
of  the  subject  which  presents  greater  difficulties  in 
practice,  as  it  grapples  with  some  of  the  profounder 
secrets  of  nature.  These  more  advanced  parts  of 
physiological  botany  we  may  divide  into  micro- 
scopical anatomy,  and  physiology  proper. 

A  most  valuable  text-book,  comprising  both  di- 
visions, and  with  copious  references  to  highest  au- 
thorities in  the  several  departments,  will  be  found 
in  Goodale's  Physiological  Botany.  In  the  introduc- 
tion, much  practical  information  is  given  regard- 
ing the  use  of  the  microscope ;  and  in  an  appendix, 
directions  are  offered  for  performing  many  of  the 
most  important  experiments  mentioned  in  the  book. 

Strasburger's  Practical  Botany  deals  exclusively 
with  the  microscopical  side  of  the  subject,  and,  for 
the  field  it  covers,  cannot  be  too  highly  recom- 
mended. Strasburger  is  one  of  the  most  thorough 
masters  of  microscopical  technique  that  ever  lived, 
and  he  has  the  rare  gift  of  imparting  in  the  clearest 
way  just  such  information  as  a  student  needs,  to 
arrive  at  satisfactory  results. 

Finally,  we  may  recommend  as  a  thoroughly 
readable  account  of  physiology  proper,  Vine's 
Lectures,  which  embodies  the  latest  views  on  the 
subject. 

It  will  be  unnecessary  for  us  to  add  more  titles 
to  what  we  fear  may  have  already  proved  to  be  a 
rather  tedious  list,  although  many  books  deserving 
of  mention  have  been  omitted.  We  trust  that 
enough  has  been  said  to  enable  any  one  to  make  a 
good  beginning  in  these  lines  of  study,  which  must 
prove  a  source  of  lasting  pleasure  to  all  who  pursue 
them  in  a  proper  way. 

We  are  far  from  believing  that  the  study  of 
botany  is  inherently  more  interesting  than  any 
other  department  of  science:  but  there  are  cer- 
tain tastes  to  which  it  will  more  strongly  appeal, 
and  certain  circumstances  under  which  it  will  be 
the  most  fitting  study;  and  when  this  is  the  case, 
we  feel  confident  that  the  student  will  have  no  cause 
to  accuse  us  of  having  exaggerated  the  pleasures  of 
botany  as  a  recreation. 


[Original  in  Popular  Science  yew9.  | 
FERNS. 

Ferns  belong  to  the  higher  Cryptogamia,  and 
are  distributed  all  over  the  world,  excepting  the 
polar  regions.  They  are  beautiful  and  attractive, 
but  the  question  is  asked  by  those  who  prefer  the 
useful  to  the  ornamental,  "  What  are  their  uses?  " 

Amid  the  dearth  of  uses,  it  is  said  that  in  India 
and  New  Zealand  several  kinds  were  used  as  food; 
and  in  the  north  of  Europe  starch  was  made  from 
the  roots  of  the  Osmunda,  and  bread  from  those  of 
the  Bracken;  and  that  in  the  time  of  Henry  VI. 
the  people  of  England  were  reduced  to  the  use  of 
this  bread. 

The  ancients  used  the  roots  and  whole  plant  in 
decoctions  for  all  kinds  of  chronic  diseases,  and  in 
some  countries  the  stalks  of  the  Bracken  were  used 
in  the  place  of  straw  for  thatching. 

All  of  the  common  ferns  are  sweet  morsels  of 
food  to  donkeys  in  the  pasture,  and  dried,  they 
pick  them  out  as  dainty  bits  among  the  hay. 

Many  varieties  of  ferns  are  useful  in  the  arrange- 
ment of  cut  flowers.  Used  among  the  exotics,  noth- 
ing can  exceed  the  beauty  of  the  Adiantum,  or 
maiden-hair,  in  its  grace  and  delicacy;  and  growing 
in  its  native  haunts,  beneath  the  rich,  shady  woods, 
its  only  rival  is  the  Lygodium,  or  climbing  fern. 

The  Athyrium  or  lady-fern,  "in  all  her  graceful 
power,"  is  a  favorite  with  poets.  Scott  thus  de- 
scribes its  hiding-places:  — 

"  Wliere  the  copsewood  is  the  greenest, 
Where  the  fountain  glistens  sheenest, 
Where  the  morning  dew  lies  longest, 
There  the  lady-fern  grows  strongest." 

W. 


SCIENTIFIC  BREVITIES. 

Leaden  pipes  for  the  conveyance  of  water  were 
brought  into  use  in  1236. 

Cavendish,  in  1766,  discovered  hydrogen ;  and 
between  1774  and  1779  Priestley  discovered  oxygen, 
azote,  and  nitrous  gas. 

Forests  and  Rainfall.  —  In  concluding  a 
paper  in  Science  upon  the  question  whether  for- 
ests influence  rainfall  or  not,  Henry  Gannett  says  : 
"  It  seems  idle  to  discuss  further  the  influence  of 
forests  upon  rainfall  from  the  economic  point  of 
view,  as  it  is  evidently  too  slight  to  be  of  the  least 
practical  importance.  Man  has  not  yet  invented 
a  method  of  controlling  rainfall." 

Etruscan  Antiquities. —  A  fine  glass  vase, 
just  discovered  in  an  Etruscan  tomb  at  Bologna,  is 
of  a  sea-green  color,  like  a  soda-water  bottle,  thick 
and  of  a  unique  form,  with  two  handles.  It  is  nine 
inches  high,  and  without  ornamentation.  There  is 
not  a  single  defect,  flaw,  crack,  or  chip  about  it. 
With  it  was  found  an  ivory  chair  made  after  the 
fashion  of  a  modern  camp-stool ,  having  all  its  screws 
and  rivets  still  in  perfect  condition,  and  a  small  cas- 
ket containing  beads  and  some  very  elegant  articles 
in  bronze.  The  articles  are  supposed  to  date  from 
the  fifth  century.  The  tomb  in  which  they  were 
found  was  closed  at  the  top  by  an  enormous  globu- 
lar mass  of  stone,  as  fresh  as  if  it  had  been  fash- 
ioned only  yesterday. 

Geological  Work  of  Marmots. —  Professor 
Mushketoff's  account  of  his  explorations  in  the 
Caspian  steppes  contains  some  interesting  remarks 
on  the  work  done  by  marmots  [Spermophylus  Evers- 
manii)  in  the  modification  of  the  surface  of  the 
steppe.  They  made  their  appearance  in  the  region 
only  a  few  years  ago,  but  their  heaps  of  earth  al- 
ready cover  hundreds  of  square  miles.  Like  earth- 
worms, they  must  therefore  be  regarded  as  a  factor 
of  some  importance  in  modifying  the  surface  of  the 
soil.  Their  heaps  of  earth  have  an  average  length 
of  3J  meters,  and  a  width  of  2J  meters,  with  an 
average  height  of  from  30  to  50  centimeters,  and 


it  was  found  that  on  each  2  square  meters  there 
were  no  less  than  five,  seven,  or  even  eight  heaps, 
each  of  which  represented  at  least  2  cubic  meters  of 
earth  removed.  It  may  be  safely  asserted  that  on 
each  square  kilometer  of  surface  no  less  than  30,000 
cubic  meters  of  earth  have  been  brought  to  the  sur- 
face, owing  to  their  activity.  Their  influence  on 
vegetation  is  also  well  worthy  of  notice. 

Diamonds  in  Meteoric  Stones.  — In  a  Russian 
paper  appears  a  preliminary  report  of  the  examina- 
tion by  Latschinof  and  Jerofeif,  professors  of  min- 
eralogy and  chemistry  respectively,  of  a  meteoric 
stone  weighing  four  pounds,  which  fell  in  the  dis- 
trict of  Krasnoslobodsk,  government  of  Penza, 
Russia,  on  Sept.  4,  1886.  In  the  insoluble  residue 
small  corpuscles  showing  traces  of  polarization 
were  observed;  they  are  harder  than  corundum, 
and  have  the  density  and  other  characters  of  the 
diamond.  The  corpuscles  are  said  to  amount  to  one 
per  cent  of  the  meteoric  stone.  Carbon  in  its 
amorphous  graphitic  form  has  been  long  known  as 
a  constituent  of  meteoric  irons  and  stones;  lately 
small  but  well-defined  crystals  of  graphitic  carbon, 
having  forms  often  presented  by  the  diamond,  were 
described  as  having  been  found  in  a  meteoric  iron 
from  Western  Australia.  "If  this  supplementary 
discovery  be  confirmed,"  says  Nature,  "  we  may  at 
last  be  placed  on  the  track  of  the  artificial  pro- 
duction of  precious  stones." 

A  Precious  Stone  of  much  interest  has  been 
discovered  in  Colorado.  It  is  an  opaque  white 
hydrophane.  The  finder  calls  it  "  magic  stone," 
because,  as  usual  with  this  mineral,  it  has  the 
property  of  becoming  transparent  if  water  is 
dropped  slowly  on  it  from  one  to  three  minutes. 
It  is  so  porous,  that  it  will  absorb  its  own  height 
in  water.     It  quickly  recovers  its  opacity. 

Compounds  of  Alcohol  with  Water.  —  Men- 
deljeff  has,  by  a  study  of  specific  gravities  of 
mixtures  of  alcohol  and  water,  arrived  at  the  con- 
clusion that  there  are  three  definite  hydrates,  con- 
taining respectively  three  and  twelve  molecules  of 
water  to  one  molecule  of  alcohol,  and  three  of 
alcohol  to  one  of  water.  The  first  of  these  has 
been  obtained  in  the  crystalline  form  at  the  temper- 
ature attained  by  a  mixture  of  solid  carbon  dioxide 
and  ether;  the  second  solidifies  at  —17°. 

Newspaper  Science.  — An  English  daily  paper 
recently  published  the  following  novel  information 
regarding  the  lunar  eclipse  of  Jan.  28  :  "A  solar 
eclipse  only  lasts  a  few  minutes,  owing  to  the  fact 
that  the  shadow  of  our  earth  is  so  much  smaller  than 
the  sun;  but  in  the  case  of  a  lunar  eclipse,  our 
earth's  shadow  is  much  larger  than  the  body  of  our 
satellite,  and  consequently  her  passage  through  the 
shadow,  from  side  to  side  completely,  occupies  sev- 
eral hours." 

An  Interesting  Spider.  —  The  habits  of  a 
running  spider  of  Southern  Europe,  Tarantula  nar- 
bonensis,  Latr.,  studied  by  Herr  Beck,  are  curious. 
It  makes  a  vertical  round  hole  in  the  ground  about 
ten  inches  deep,  and  this,  with  a  small  earth-wall 
sometimes  made  round  the  mouth,  is  lined  with 
web.  A  little  way  down  is  a  small  lateral  hole 
into  which  the  spider  shrinks  when  an  animal  falls 
into  the  tube;  when  the  animal  has  reached  the 
bottom,  the  spider  pounces  on  it.  One  can  readily 
tell  that  a  tube  is  tenanted  by  the  bright  phos- 
phorescent eyes  of  the  spider  turned  upwards.  In 
fighting  the  spider  erects  himself  on  its  last  pair 
of  legs,  striking  with  the  others.  The  bite  is  not 
fatal  to  man,  but  it  causes  large  swellings.  The 
children  in  Bucharest  angle  for  these  spiders  by 
means  of  an  egg-like  ball  of  kneaded  yellow  wax 
tied  to  a  thread.  This  is  lowered  with  jerks  into 
the  hole,  and  the  spider  fastens  on  it,  and  can  be 
pulled  out;  whereupon  another  thread  is  passed 
round  one  of  the  legs,  and  the  animal  is  played  with. 
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PLATINUM. 

When  the  early  Spanish  explorers  found  in 
the  alluvial  deposits  of  South  America  grains 
of  a  hard  white  metal  heretofore  unknown  to 
them,  the}-  considered  it  to  be  an  inferior  kind 
of  silver,  and  gave  to  it  the  name  phitina,  a 
diminutive  of  the  Spanish  word  for  silver.  p/n^(. 
It  was  not  thoroughl}'  studied  until  17o2,  when 
Scheffer,  the  director  of  the  Swedish  mint,  pub- 
lished a  full  account  of  the  new  metal.  Since 
that  time  its  applications  in  the  arts  have  been 
constantly  increasing,  but  its  use  is  greath" 
restricted  by  its  scarcity  and  consequent  high 
price. 

Platinum  is  always  found  native,  or  in  the 
metallic  state,  but  is  usually  alloyed  more  or 
less  with  iridium,  osmium,  and  other  metals  of 
the  so-called  platinum  group,  as  well  as  iron 
and  the  more  common  ones.  The  annual  prod- 
uct of  platinum  is  between  two  and  three  tons, 
of  which  the  United  States  furnish  about  two 
hundred  ounces.  When  separated  from  its 
impurities,  and  worked  into  scientific  appara- 
tus, it  is  worth  from  ten  to  fifteen  dollars  an 
ounce  ;  but  since  the  general  introduction  of 
electric  lighting,  such  a  demand  for  platinum 
wire  has  arisen,  that  the  price  is  constanth- 
tending  upward. 

Platinum  is  one  of  the  heaviest  metals  known. 
its  specific  gravity  (21.5)  being  only  slightly 
exceeded  by  iridium  and  osmium.  It  is  only 
fusible  in  the  heat  of  the  oxyhydrogen  flame 
at  a  temperature  of  1480°,  and  will  dissolve  only 
in  nitro-hydrochloric  acid.  This  refractory 
nature  renders  it  verj*  suitable  for  crucil)les, 
dishes,  and  other  apparatus  used  by  chemists. 
Large  retorts  of  platinum  are  used  in  the  manu- 
facture of  sulphuric  acid,  for  concentrating  the 
weak  acid  by  evaporation.  A  retort  capable 
of  concentrating  eight  tons  of  acid  daily,  costs 
over  eight  thousand  dollars.  In  the  A'ear  1828 
the  Russian  government  commenced  coining 
the  metal,  but  discontinued  it  in  1845.  It  is 
also  very  largely  used,  as  stated  above,  in  the 
manufacture  of  incandescent  electric  lamps. 

Platinum  is  extensively  used  in  dentistry  in 
the  form  of  rivets  for  fastening  artificial  teeth 
to  the  rubber  or  celluloid  plate.  After  the 
teeth  are  worn  out,  the  rivets  are  bought  by 
dealers  in  platinum  scraps,  and  worked  over 
again.  Certain  mysterious  and  suggestive  ad- 
vertisements for  second-hand  sets  of  teeth 
which  occasionally'  appear  in  the  newspapers 
are  thus  susceptible  of  a  simple  and  reassur- 
ing explanation. 

Formerl}-  platinum  was  obtained  from  its 
ores  by  a  tedious  process  of  dissolving  in  acid, 
and  precipitating  the  metal  in  a  finely-  divided 
condition  known  as  platinum  black,  which  was 
consolidated  by  pressure  into  a  form  suitable 
for  working.  The  more  usual  process  is  bj- 
smelting  with  lead  ore,  which  removes  most  of 
the  impurities.  The  lead  is  afterwards  re- 
moved by  cupellation,  and  the  platinum 
re-melted  in  a  limestone  crucible  b}-  the  oxy- 
hydrogen blowpipe,  to  further  purify  it.  In 
1862  a  firm  of  platinum-workers  exhibited  in 


London  an  ingot  of  pure  platinum  weighing 
two  hundred  and  fifty  pounds,  and  valued  at 
twenty  thousand  dollars. 

Platinum  is  extremely  ductile,  and  can  be 
drawn  out  in  a  wire  thinner  than  a  spider's 
web.  This  is  accomplished  by  covering  a  fine 
l)latinum  wire  with  silver,  and  drawing  the 
whole  out  together,  after  which  the  silver  is 
removed  by  dissolving  in  nitric  acid. 

Platinum  when  in  a  finely  divided  condition 
possesses  the  remarkable  property  of  absorbing 
and  condensing  large  quantities  of  gases,  espe- 
cially oxygen.  If  a  jet  of  hydrogen  or  illumi- 
nating gas  is  directed  upon  a  small  mass  of 
spongy  platinum  or  platinum  black,  the  gas 
combines  with  the  oxygen  absorbed  in  the 
metal ;  and  this  combination  is  attended  with  so 
muck  heat,  that  the  platinum  becomes  red-hot, 
and  finally  causes  the  ignition  of  the  gas-jet. 
This  experiment  can  also  be  performed  with  a 
l)iece  of  platinum  wire  or  foil,  if  it  is  first  heated 
to  redness,  and  placed  in  the  gas-jet  before  it 
becomes  quite  cold. 

Notwithstanding  its  highly  refractory 
nature,  apparatus  made  of  platinum  must  be 
handled  with  considerable  care.  Although 
platinum  by  itself  is  very  infusible,  it  easily 
unites  with  other  metals  at  a  low  tempera- 
ture, forming  readily  fusible  alloys.  Many  an 
expensive  crucible  has  been  ruined  through  the 
inexperienced  or  careless  experimenter  at- 
tempting to  ignite  a  salt  of  lead  or  zinc  in  it. 
Phosphorus,  sulpliur,  and  caustic  potash  also 
attack  it,  and  even  eeitain  parts  of  the  flame  of 
a  Buusen  burner  will  disintegrate  it  in  time. 
Solutions  which  give  off  chlorine  gas  must  also 
be  kept  away  fi'om  platinum  dishes,  and  of 
course  nitric  and  hydrochloric  acids  must  never 
be  mixed  together  in  therj^  Platinum  vessels 
will  last  much  longer  if  always  kept  bright  and 
clean.  Gentle  rubbing  with  sea  sand  gives  a 
fine  i)olish  ;  or,  if  the  interior  is  verj-  dirtj', 
borax  or  bisulphate  of  potash  may  be  fused 
in  them. 

Very  little  platinum  apparatus  is  produced 
in  this  countrj-.  As  far  as  we  know,  a  factory  at 
Sugartown,  Penn.,  is  the  only  one  in  the  United 
States.  A  few  firms  in  London  and  Paris 
manufacture  a  large  proportion  of  the  platinum 
used  in  the  arts  ;  but  the  American  product  is 
fully  equal,  in  point  of  finish  and  durability,  to 
that  made  in  Europe. 


which  is  obtained  as  follows:  Finely  fmwdered  per- 
oxide (dioxide)  of  barium,  or  the  commercial 
so-called  hydrated  peroxide,  is  added  to  dilute 
hydrochloric  acid  until  the  latter  iu  nearly  satu- 
rated. The  solution  is  filtered  and  cooled,  and 
then  mixed  with  just  enough  solution  of  baryta  to 
precipitate  the  foreign  oxides  and  silica,  and  to 
produce  a  small  precipitate  of  hydrated  peroxide  of 
barium.  It  is  then  again  filtered,  and,  by  addition 
of  concentrated  solution  of  baryta,  the  hydrated 
peroxide  of  barium  precipitated  in  a  crystalline 
state.  This  may  be  preserved  in  a  moist  condition 
for  a  long  time  without  spoiling,  provided  it  is  kept 
in  air-tight  vessels. 

The  products  of  the  reaction  are  insoluble  car- 
bonate of  barium  and  a  solution  of  hydrogen  per- 
oxide. When  a  considerable  amount  of  the  former 
has  been  produced,  it  is  allowed  to  deposit,  the 
clear  solution  removed,  and  the  process  continued 
as  before.  The  liquid  must  be  kept  cold,  towards 
the  end,  by  the  application  of  ice ;  and  care  must 
be  taken  that  there  is  always  an  excess  of  carbonic- 
acid  gas,  which  should  keep  the  precipitate  as  it 
forms  in  suspension,  and  prevent  it  from  settling 
to  the  bottom.  The  small  amount  of  barium  which 
remains  finally  in  solution  as  bicarbonate,  may  be 
precipitated  by  the  addition  of  a  few  drops  of  dilute 
sulphuric  acid.  A  small  excess  of  the  latter  is  an 
advantage,  as  it  will  cause  the  product  to  keep 
better. 

The  advantage  of  this  method  is,  that  it  does  not 
require  any  filtration,  and  that  it  furnishes  a  per- 
fectly pure  product  if  the  hydrated  peroxide  of 
barium  has  been  used.  A  vital  condition  of  suc- 
cess is  to  add  the  peroxide  in  small  quantities  at  a 
time,  and  if  it  is  in  a  dry  condition,  to  have  it  in 
the  finest  possible  powder. 

The  preparation  of  peroxide  of  barium  on  a 
large  scale,  for  the  pui-pose  of  employing  the  prod- 
uct in  the  manufacture  of  hydrogen  perox'ide,  is 
carried  on  by  passing  moist  atmospheric  air,  freed 
from  carbonic-acid  gas,  over  anhydrous  baryta 
raised  to  faint  redness  in  iron  retorts. — Druggists' 
Circular. 


PREPARATION    OF    PEROXIDE    OF    HYDRO- 
,GEN  ON   A   LARGE  SCALE. 

Which  particular  process  is  used  by  the  different 
makers  of  peroxide  of  hydrogen  is  not  known  to 
us;  but  it  is  evident  that  the  largest  manufacturers 
of  this  article,  who  turn  out  many  thousand 
pounds  a  week,  cannot  employ  the  usual  methods 
quoted  in  chemical  text-books.  On  glancing  over 
the  literature  of  the  subject,  we  find  that  Duprey's 
process  appears  to  have  the  best  chance  of  being 
employed  on  a  large  scale,  at  least  among  those 
which  have  been  published.  The  process  is  as  fol- 
lows:— 

A  rapid  stream  of  carbonic-acid  gas  is  conducted 
through  cold  water,  and  to  it  are  gradually  added 
small  portions  of  peroxide  of  barium  reduced  to 
an  impalpable  powder.  According  to  Otto,  it  is 
preferable  to  use  the  hydrated  peroxide  of  barium, 


SCIENTIFIC  RAILROAD-BUILDING. 
The  first  train  of  cars  has  crossed  the  long  bridge 
that  has  been  thrown  over  the  Oxus  River  in  Rus- 
sian Central  Asia  This  structure,  which  is  nearly 
a  thousand  feet  longer  than  the  Brooklyn  Bridge, 
including  its  approaches,  spans  a  classic  river,  of 
which  very  little  was  known  thirty  years  ago,  ex- 
cept through  the  writings  of  the  old  historians, 
who  described  the  exploits  of  Alexander  and 
Tamerlane.  The  man  who  ten  years  ago  had  pre- 
dicted that  to-day  iron  rails  would  stretch  over 
wide  deserts  and  the  upper  course  of  the  famous 
Oxus,  which  had  been  reached  in  modern  times  by 
only  three  or  four  disguised  white  men,  would  have 
been  looked  upon  as  a  visionary  enthusiast.  The 
road-bed  has  been  graded  for  nearly  the  entire  dis- 
tance between  the  Oxus  and  Samarcand;  and,  with 
the  completion  of  the  bridge,  the  work  of  laying 
the  track  will  rapidly  proceed.  Within  the  next 
three  months  it  is  expected  that  the  trans-Caspian 
railroad  will  be  completed  to  Samarcand,  and  trains 
running  from  the  Caspian  Sea  to  the  capital  of  the 
great  Mongol  conqueror.  This  road  is  remarkable, 
not  only  because  it  pushes  far  into  inner  Asia,  but 
also  because  some  unique  problems  in  railroad  con- 
struction have  been  solved  by  its  successful  prog- 
ress. Many  engineers  said  a  railroad  could  not  be 
maintained  through  the  shifting  sands  of  the  Kara- 
Kum  desert.  But  General  Annenkoff,  by  covering 
parts  of  his  roadway  with  clay,  by  placing  in  his 
embankments  layers  of  the  branches  of  a  desert 
shrub,  and  by  cultivating  along  parts  of  the  route 
many  thousands  of  desert  plants  whose  roots  retnin 
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the  sand,  has  thus  far  maintained  his  road-bed 
without  deterioration.  The  problem  of  a  water- 
supply  was  solved  by  bringing  water  in  pipes  from 
mountains  that  skirt  two  hundred  miles  of  the 
route,  also  by  canals  from  the  Murghab  ;  while 
artesian  wells  are  the  source  of  supply  between 
Merv  and  the  Oxus.  In  a  region  that  is  destitute 
of  fuel,  and  where  the  cold  is  at  times  intense; 
petroleum  has  been  utilized  to  drive  the  locomo- 
tives and  to  heat  the  sixty  railroad  stations  along 
the  way.  Russia  may  indeed  be  proud  of  the  suc- 
sess,  now  well  assured,  of  her  unique  and  astonish- 
ing experiment  in  railroad-building.  —  New  York 
Sun. 


A   SIMPLE   THERMOSCOPE. 

For  a  year  past  there  has  existed  in  Berlin  a  dis- 
infecting establishment,  in  which  all  objects  that 
have  been  in  contact  with  persons  suffering  from  a 
contagious  disease  are  submitted  to  the  action  of 
superheated  steam.  The  disinfection  is  not  re- 
garded as  perfect  until  the  entire  mass  has  reached 
the  elevated  temperature  of  the  steam;  and  in 
order  to  make  sure  that  such  temperature  has  been 
everywhere  reached,  Herr  Merke,  the  director  of 
the  ^loabit  Hospital,  has  devised  a  simple  appara- 
tus, which  he  introduces  into  the  interior  of  the 
mass  to  be  treated.  It  consists  of  two  pieces  of 
wood  jointed  at  the  centre,  and  the  ends,  a,  a,  of 
which  (Fig.  1)  are  held  in  contact  by  a  spring,  and 
are  provided  with  pieces  of  metal,  c,  c.     The  other 


ends,  b,  b,  are  provided  with  three  metal  eyes,  —  two 
on  one  face,  and  one  on  the  other.  When  the  ends 
ft,  h,  are  brought  together,  they  are  held  in  position 
by  passing  through  the  eyes  a  small  pin  formed  of 
an  alloy  fusible  at  100°  C.  (212°  F.).  When 
the  apparatus  is  exposed  to  such  a  temperature, 
the  pin  melts,  and  the  spring  /  brings  the  metal 
parts  c,  c,  in  contact.  As  the  wires  of  a  pile  are 
connected  with  the  two  metal  surfaces  at  the  points 
e,  e',  a  circuit  is  established  as  soon  as  a  contact 
takes  place,  and  thus  rings  an  electric  bell.  —  La 

Lumiere  Electrique. 

— • — 

ELECTRIC   "SUNSTROKE." 

That  portion  of  man's  inheritance  that  consists 
of  "  ills  "  seems  to  be  daily  increasing.  M.  Defon- 
taine,  doctor-in-chief  to  the  Creusot  Steel  Works, 
in  a  paper  read  before  the  French  Society  of  Sur- 
geons, states  that  workmen  employed  in  operating 
the  electric  forges  at  Creusot  are  subject  to  a  form 
of  sunstroke  which  he  attributes  to  the  intense 
light  radiated  from  the  focus  of  the  forge.  Ordi- 
nary arc  lamps  are  incapable  of  producing  such 
effects,  as  the  light  is  not  sufficiently  intense;  but 
these  forges  emit  a  light  of  more  than  a  hundred 
thousand  candles  from  a  few  square  centimeters  of 
surface,  producing  on  men  exposed  to  their  glare 
physiological  consequences  previously  unheard  of. 
Frequently,  after  two  or  three  hours'  work,  the 
men  complain  of  pains  more  or  less  intense  in  the 
neck,  the  face,  and  the  forehead,  simultaneously 
with  which  the  color  of  the  skin  is  changed  to  red- 
dish brown.  Further,  in  spite  of  the  precaution 
taken  by  the  men  of  shielding  their  eyes  with  dark 
glasses,  the  retina  is  affected  to  such  a  degree  that 
for  some  minutes  after  ceasing  work  the  operatives 


are  totally  blind  to  all  objects  illumined  with  com- 
mon daylight,  nor  is  perfect  vision  restored  till 
nearly  an  hour  after.  The  conjunctiva  are  irri- 
tated, and  remain  in  a  state  of  congestion  for  forty- 
eight  hours ;  and  this  is  accompanied  by  a  painful 
feeling,  as  of  some  foreign  body  introduced  under 
the  eyelids.  The  secretion  of  tears  is  augmented, 
a  constant  flow  being  kept  up  for  twenty-four 
hours,  during  which  the  patient  suffers  from  in- 
somnia, due  to  pain  and  the  abnormal  flow  of  tears, 
and  possibly  also  to  fever.  During  the  following 
days  the  skin  peels  off  the  face  and  neck,  which 
become  of  a  deep-red  color,  fading  away  about  the 
fifth  day.  In  cases  of  ordinary  sunstroke,  heat 
may  have  some  influence;  but  in  those  considered 
above,  the  whole  effect  is  due  solely  to  the  action 
of  an  intense  light.  —  Engineering. 


A  MUCH-NEEDED  INVENTION. 

Notwithstanding  the  large  number  of  fountain 
pens,  stylographs,  and  similar  writing  devices,  the 
majority  of  which  are  but  vanity  and  vexation  of 
spirit,  nothing  has  yet  supplanted  the  old-fa,sh- 
ioned  lead-pencil  in  efficiency  and  reliability.  It 
is,  however,  a  great  annoyance  to  constantly  stop 
and  fashion  a  fresh  point,  with  the  accompanying 
search  for  a  penknife,  and  the  disposal  of  the  dust 
and  shavings.  The  pencil  sharpeners  in  common 
use  make  only  a  point  so  short  and  blunt  that  the 
sharpening  process  must  be  repeated  every  few 
minutes  What  is  needed  is  some  device  which 
can  be  sold  at  a  low  price,  and  which  will  cut  a 
long,  sharp,  tapering  point,  such  as  at  present  can 
only  be  formed  by  a  penknife  in  the  hands  of  an 
expert  sharpener.  If  some  such  improved  form  of 
pencil-sharpener  could  be  properly  brought  before 
the  public,  the  inventor  would  doubtless  gain  a 
large  fortune  as  the  reward  of  his  ingenuity. 


CHEMICAL  NOTES. 

Separation  of  Nickel  and  Cobalt.  —  M. 
Baubigny  announces  j*hat  from  solutions  contain- 
ing both  these  metals,  he  can  obtain,  by  a  judi- 
cious use  of  sulphuretted  hydrogen,  a  perfectly 
pure  sulphide  of  either  of  the  above. 

Thallium  in  Platinum.  —  After  having  de- 
tected thallium  in  platinum  wire  and  foil  bj'  spec- 
tral analysis,  Mr.  II.  N.  Warren  endeavored  to 
separate  the  metals.  Ten  grams  of  the  wire  were 
dissolved  in  nitro-hydrochloric  acid,  and  after  evap- 
oration to  dryness,  and  resolution  in  very  dilute 
nitric  acid,  hydriodic  acid  was  added,  and  the  thal- 
lium precipitated  as  iodide.  The  proportions  of 
thallium  found  varied  from  0.02  to  0.1  per  cent, 
the  wire  containing  more  than  the  foil.  Alloys  of 
platinum  and  thallium  containing  0.5  per  cent  of 
the  latter  are  useless  for  wire,  and  2  per  cent  thal- 
lium gives  an  alloy  fusible  at  a  red  heat. 

Ozone  from  Pure  Oxygen.  —  This  was  the 
title  of  a  paf)er  lately  communicated  to  the  Chem- 
ical Society  of  England  by  Messrs.  W.  A.  Shen- 
stone  and  J.  Tudor  Candall.  The  authors  describe 
an  apparatus  in  which  oxygen  has  been  prepared 
and  stored  without  the  possibility  of  air  gaining 
admittance.  So  far  as  it  is  possible  to  determine 
the  purity  of  the  gas  by  tests,  it  would  appear  cer- 
tain that  it  has  contained  at  most  35V7  of  nitrogen. 
The  oxygen  has  been  collected  and  sealed  up  in 
glass  tubes  containing  phosphoric  oxide,  in  contact 
with  which  it  has  been  kept  for  periods  ranging 
from  eight  weeks  to  eight  months.  Subsequently 
it  has  been  submitted  to  the  action  of  electricity, 
and  the  ozone  produced  has  been  nieasured.  In 
one  experiment  made  at  10°  C,  no  less  than  11.7 
per  cent  of  the  oxygen  taken  was  converted  into 
ozone.      This  is  a  considerably  higher  proportion 


than  has  been  obtained  either  by  Brodie  or  by 
the  authors  from  ordinary  oxygen  when  similar 
means  of  electrification  are  employed,  but  not  so 
high  as  was  obtained  by  Andrews  and  Tait,  who, 
however,  worked  in  a  different  way,  and  the  exact 
value  of  whose  results  is  uncertain,  in  consequence 
of  the  tendency  of  the  sulphuric  acid  that  they 
used  in  their  gauges  to  absorb  ozone. 


PRACTICAL  RECIPES. 

A  New  Soldering  Fluid.  —  Take  two  ounces 
alcohol  and  put  it  into  a  bottle,  and  add  about  a 
teaspoonful  of  chloride  of  zinc,  and  shake  until 
dissolved. 

Mix  some  finely  powdered  rice  with  cold  water, 
so  as  to  form  a  soft  paste.  Add  boiling  water,  and 
finally  boil  the  mixture  in  a  pan  for  one  or  two 
minutes.  A  strong  cement  is  thus  obtained,  of  a 
white  color,  which  can  be  used  for  many  purposes. 

Impermeable  and  Transparent  Paper.  — 
A  French  journal  gives  the  composition  of  a  prep- 
aration for  waterproofing  fabrics,  leather,  etc.,  of 
which  the  formula  is  as  follows:  — 

Turpentine  paste 6    kilos. 

Tallow 1..5     " 

Wax 0.5  kilo. 

Styrax  (necessary,  and  not  optional)    0.2     " 

The  inventor  has  since  found  that  a  homogeneous 
substance  is  obtained.  He  now  proposes  to  apply 
this  mixture  to  paper,  in  order  to  make  it  transpar- 
ent and  impermeable  to  air  or  moisture. 

To  Prevent  Steel  Implements  Rusting. 
—  The  following  is  said  to  be  a  good  applica- 
tion to  prevent  metals  rusting:  "  Melt  one  ounce 
of  resin  in  a  gill  of  linseed  oil,  and  while  hot  mix 
with  it  two  quarts  of  kerosene  oil.  This  can  be 
kept  ready  to  apply  at  any  time  with  a  brush  or 
rag  to  any  tools  or  implements  required  to  lay  by 
for  a  time,  preventing  any  rust,  and  saving  much 
vexation  when  the  tool  is  to  be  used  again. 

To  Copy  Engravings.  —  An  exchange  gives 
the  following  method,  which  may  be  worth  trying; 
but  it  should  not  be  used  upon  engravings  of 
any  value,  as  the  original  would  probably  be 
spoiled:  "  Place  the  engraving  a  few  seconds  over 
the  vapor  of  iodine.  Dip  a  slip  of  white  paper  in 
a  weak  solution  of  starch,  and  when  dry  in  a  weak 
solution  of  oil  of  vitriol.  When  again  dry,  lay  a 
slip  upon  the  engraving,  and  place  both  for  a  few 
minutes  under  a  press.  'I'he  engraving  will  be 
reproduced  in  all  its  delicacy  and  finish.  Litho- 
graphs and  printed  matter  cannot  be  so  transferred 
with  equal  success." 

Black  Varnish. — To  make  a  good  black 
varnish  for  ironwork,  take  eight  pounds  of  asphal- 
tum  and  fuse  it  in  an  iron  kettle,  then  add  two 
gallons  of  boiled  linseed  oil,  one  pound  of  litharge, 
one-half  pound  of  sulphate^  of  zinc  (add  these 
slowly,  or  it  will  fume  over),  and  boil  them  for 
about  three  hours.  Then  add  one  and  one-half 
pounds  of  dark  gum  amber,  and  boil  for  two  hours 
longer,  or  until  the  mass  will  become  quite  thick 
when  cool.  After  this  it  should  be  thinned  with 
turpentine  to  the  proper  consistency. 

Black  Coating  for  Brass  Ob.ject8. — The 
above  composition  is  made  by  dissolving  1.05 
ounces  carbonate  of  copper,  while  being  well 
stirred,  in  8.80  ounces  of  spirits  of  ammoniac, 
17.60  ounces  of  water  being  added  to  the  solution. 
The  brass  objects  should  have  been  well  polished 
with  emery  paper,  and  are  fastened  to  brass  or 
copper  wires.  They  are  plunged  for  a  short  time 
in  the  solution,  and  when  completely  blackened  are 
rinsed  in  water.  They  are  then  dried  in  sawdust, 
and  finally  rubbed  with  oil  varnish  diluted  with  oil 
of  turpentine.  This  black  coating  is  said  to  be 
durable,  and  to  stand  exposure  in  the  open  air. 
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THE  GROWTH  AND  DECAY  OF  ROCKS. 
The  belief  that  rocks  and  stones,  especially 
the  loose  bowlders  found  in  the  drift,  have 
grown  and  are  growing  in  their  present  situa- 
tion, is  not  uncommon  among  ignorant  people. 
At  certain  points  on  the  coast  of  Maine  the 
fishermen  are  unanimous  in  their  belief  that 
the  rocks  in  the  harbors  are  growing,  as  they 
find  less  water  over  them  than  in  former  years. 
This  is  probably-  true  in  one  sense,  as  there 
can  be  but  little  doubt  that  the  land  in  those 
localities  is  slowly  rising. 

The  early  settlers  of  New  England,  in  plough- 
ing up  their  land  for  the  first  time,  and  finding 
it  filled  with  rounded  rocks  of  every  size, 
from  the  tin}-  pebble  to  the  massive  bowlder, 
and  knowing  nothing  of  the  great  ice  age  and 
the  geological  discoveries  of  more  modern 
times,  might  well  have  thought  that  the  stones 
had  grown  in  situ  by  some  concretionar}'  pro- 
cess ;  but  we  now  know  that  thej'  are  rather 
diminishing  than  increasing  in  size,  and  that 
they  have  all  been  transported  from  the  parent 
ledge  by  the  irresistible  power  of  moving  ice, 
in  many  cases  for  hundreds  of  miles. 

Nevertheless,  it  is  true  that  many  rocks 
actually  do  grow.  The  limestones  have  been 
formed  bj-  living  organisms,  like  the  coral 
polypes  ;  and  it  ma}-  even  be  said  of  many  lime- 
stone deposits,  that  every  particle  has  at  some 
time  formed  a  part  of  a  living  animal.  Sand 
stones,  slates,  and  probably  some  varieties  of 
granite,  have  all  been  deposited  underneath 
large  bodies  of  water,  and  in  this  sense  have 
gradually  grown  to  their  present  dimensions. 
Onl3'  the  igneous  or  volcanic  rocks  cannot 
strictly  be  said  to  have  "grown,"  and  those 
of  this  class  which  are  highly  crystalline  may 
be  indirectl}'  so  considered,  as  the  formation  of 
a  crystal,  either  from  fusion  or  solution,  pre- 
sents in  many  wa^'s  a  wonderful  resemblance 
to  the  growth  of  a  living  organism. 

It  is,  however,  the  decay  of  the  rocks  that 
is  of  the  most  importance,  and  with  which  we 
have  most  to  do.  The  "eternal  hills"  are 
not  only  often  "shaken,"  but  are  very  far 
from  being  eternal.  They  are  constantly  de- 
creasing in  size,  and  being  washed  down  into 
the  valleys.  Even  the  lofty  Alps  are  consid- 
ered to  be  but  the  "  stubs  "  or  remains  of  a 
much  loftier  range  existing  in  past  geological 
epochs.  It  is  to  this  constant  degradation 
and  decay  that  the  farmer  owes  his  fertile 
fields,  as  the  soil  from  which  he  raises  his 
crops  was  at  one  time  in  the  condition  of 
hard  and  barren  rock. 

The  agencies  which  cause  the  decay  of  the 
rocks  are  very  numerous  and  varied.  Cold, 
heat,  frost,  rain,  wind,  vegetation,  running 
streams,  and  standing  water  all  do  their  part ; 
and  chemical  decomposition  is  an  important 
factor,  especially  with  granites  and  other 
rocks  containing  felspar.  Extremes  of  heat 
and  cold  cause  the  surface  of  the  rock  to 
crack,  and  the  cracks  become  filled  with  water, 
which  freezes  and  exi)ands,  breaking  it  up 
still  further.     Every  stream  of  water,  from  the 


trickling  raindrops  to  the  rushing  torrent, 
does  its  part  in  wearing  away  and  pulverizing 
the  rocks  in  its  course  ;  and  the  finelj-  divided 
material  is  carried  along  bj-  them,  and  depos- 
ited along  its  banks,  or  in  the  sea  at  its 
mouth.  In  dry  countries  the  sands  of  the 
deserts,  blown  about  by  the  winds,  wear  away 
the  rocks,  just  as,  on  a  smaller  scale,  the  sand- 
blast cuts  the  hard  gla.ss,  and  engraves  beau- 
tiful designs  on  its  surface. 

In  that  wonderful  natural  laboratory  which 
exists  in  every  growing  plant,  there  are  re- 
agents which  can  slowly  but  surely  act  upon 
the  hard,  stony  particles  in  the  soil,  and  cause 
their  decomposition.  The  wheat-stalk,  for 
instance,  possesses  the  power  of  assimilating 
from  the  soil  that  most  refractory  element, 
silica,  which  the  chemist  can  only  dissolve  by 
the  aid  of  his  most  powerful  reagents,  and 
building  it  into  its  structure  to  give  it  the 
requisite  strength.  In  a  similar  waj',  lime, 
magnesia,  phosphoric  acid,  and  potash  are  all 
derived  from  the  soil,  causing  the  further  dis- 
integration of  the  more  or  less  fine  grains  of 
sand  or  rock  previously  existing  there. 

The  decomposition,  or  "  weathering,"  of 
granite  and  other  felspathic  minerals  is  a 
matter  of  much  interest.  Granite  is  a  com- 
posite rock  formed  of  the  minerals  quartz, 
mica,  and  felspar.  Quartz  is  one  of  the 
hardest  and  most  permanent  of  minerals  ;  but 
mica,  and  more  especially  felspar,  contains 
alkalies  which  are  easii}-  removed.  Chemi- 
cally speaking,  felspar  is  a  silicate  of  alu- 
mina arid  potash  or  soda.  The  chemical  com- 
bination is  so  weak,  that,  under  the  action 
of  the  elements,  the  potash  or  soda  is  ren- 
dered soluble  and  washed  away,  while  the 
silicate  of  alumina  remains  as  a  fine  white 
powder,  known  as  kaolin  or  porcelain  clay. 
The  large  deposits  of  this  valuable  substance 
in  various  parts  of  the  world  are  supposed 
to  have  been  formed  in  this  way  bj-  the  de- 
composition or  weathering  of  felspar  or  fel- 
spathic rocks.  * 

We  thus  see  that  even  in  the  mineral  king- 
dom there  is  a  constant  change.  The  solid 
rocks  are  ground  down  into  gravel,  sand,  or 
clay  of  various  degrees  of  fineness.  The 
streams  transport  them  to  the  lower  levels,  or 
spread  them  out  over  the  ocean's  bed.  We 
know  that  in  the  past  these  deposits  have  been 
hardened  and  consolidated  into  conglomer- 
ates, sandstones,  schists,  shales,  slates,  and 
metaraorphic  rocks,  and  raised  up  by  the 
contracting  earth  into  hills  and  mountains 
once  more.  Whether  this  process  is  ever  to 
be  repeated,  we  do  not  know  ;  but  as  long  as 
the  present  natural  forces  are  in  operation, 
we  know  that  the  Tuountains,  hills,  rocks,  and 
stones  are  continually  decaying,  and  the  sur- 
face of  the  earth  tending  to  one  general  level. 


STABLE  MANAGEMENT. 
Pure  air  is  as  essential  to  the  blood  as  sound 
food  is  to  the  sustenance  of  the  body.  Consumed 
air  is  vitiated  air,  the  volume  of  oxygen  is  reduced, 
carbonic  acid  is  in  excess.  The  stable  is  full  of 
organic   impurities  given  off  by  the  skin  and  the 


lungs.  Ventilation  is  found  in  all  well-regulated 
stables,  and  draughts  are  unknown,  or  ought  to  be. 
But  these  are  matters  for  individual  consideration, 
and  are  best  settled  by  the  builder. 

Hoises  drink  once  or  twice  a  day,  and  the  horse 
may  be  trusted  to  gauge  his  thirst,  except  on 
occasion  of  extreme  exertion,  such  as  a  hunting 
morning.  That  all  liorses  are  the  better  for  being 
watered  before  being  fed  is  an  admitted  fact  with 
all  veterinary  surgeons  and  intelligent  grooms. 
Colic  and  gripes  are  thus  avoided.  The  ex- 
planation given  is  this:  When  the  stomach  is  full, 
water,  passing  rapidly  through  the  stomach,  on  the 
way  is  very  apt  to  carry  with  it,  into  the  small 
intestines,  undigested  corn,  and  this  produces  local 
irritation.  There  is  less  danger  in  watering  a  horse 
actively  warm  than  when  the  system  is  somewhat 
lowered.  In  the  latter  case  there  is  not  sufficient 
vitality  to  raise  any  considerable  qiiantity  of  cold 
water  up  to  the  temperature  of  the  body:  hence  so 
many  chills  supervene,  bowels  are  deranged,  and 
the  coat  of  such  horses  looks  unthrifty,  or,  as  we 
call  it,  "stares."  Soft  water  is  better  for  all 
stock,  and  on  no  account  let  horses  drink  dirty 
water:  it  is  most  objectionable. 

Horses  have  small  stomachs.  We  divide  the 
corn  into  three  daily  portions,  the  hay  into  two. 
We  never  give  hay  just  prior  to  work:  it  distends 
the  stomach,  and  causes  the  horse  inconvenience. 

Delicate  feeders  must  be  tempted  to  take  their 
rations,  and  such  should  never  be  fed  too  strongly 
at  one  time.     "A  Scotch  plate"  is  the  rule  here, 

—  every  thing  cleaned  up  before  placing  other  food 
in  the  racks  or  mangers.  A  little  linseed  boiled  to 
a  jelly  and  mixed  wilh  the  corn  is  seductive.  Hay 
damped  and  salted  will  tempt  others.  Tick-beans, 
a  double  handful,  are  a  relish  in  weakly  subjects, 
pale  malt  for  the  convalescent  or  indisposed; 
damp  bran  and  oats  are  engaging  for  others. 
Some  grooms  give  carrots  and  tares  in  small 
quantities.  Carrots  superinduce  diabetes  if  given 
in  excessive  quantities.  The  peculiar  habits  of 
horses  demand  the  attention  of  all  horse-owners 
and  grooms.  A  sufficiency  of  flesh  is  all  that  is 
required,  and  not  "hog  fat,"  or  "beastly  fat" 
as  some  phrase  it. 

The  quantity  usually  given  to  hunters  and  thor- 
oughbreds is  fourteen  to  sixteen  pounds  of  oats 
daily;  i  e.,  two  and  a  quarter  to  two  and  a  half 
bushels  per  week.     Carriage  horses  in  town,  ditto. 

Beans  should  be  hard,  dry,  sweet,  plump,  sound, 
not  less  than  a  year  old,  and  weigh  sixty  pounds 
to  the  bushel;  a  double  handful  each  principal 
meal,  morning  and  night  (about  two  pounds  daily), 
in  the  fall  and  winter  months.  New  beans  are 
colicky  feed,  and  less  nutritious  than  old.  Peas  and 
beans  should  always  be  split,  to  insure  uniform 
quality. 

Horses  fed  largely  on  other  foods  demand  less 
hay,  but  hay  is  useful  in  distending  the  stomach, 
and  thus  assisting  digestion.  From  six  to  fourteen 
pounds  daily;  the  average  use  is  ten  pounds  in 
many  stables  To  maintain  hunting  or  racing 
condition,  old  hay  is  essential. 

Clover,  vetches,  and  trifolium  are  laxative  and 
cooling,  and  excellent  for  the  invalid  horse  or  the 
youngster.  They  should  be  given  sparingly,  at 
the  early  part  of  the  season.  Green  forage  should 
never  be  given  to  horses  in  fast  work,  except  on 
Saturday  nights. 

Good  grooming  is  demanded  under  stable 
management  and  in  fast  work.  The  brush,  as  a  rule; 
should  follow  the  direction  of  the  hair,  except 
when  dirt  and  sweat  are  caked  onto  the  coat; 
then  you  require  to  go  against  the  lie  of  the  coat 

—  the  set  of  the  coat.  Good  grooming  shortens 
the  coat,  gives  a  gloss,  and  develops  physical  force. 
When  a  good  gloss  is  present,  we  know  the  effetes 
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of  the  body  — dirt,  stall  sweat — have  been  re- 
moved by  friction,  and  that  the  sweat  and  oil 
glands  have  been  stimulated.  Of  course,  warmth 
shortens  a  coat,  and  moderate  warmth  in  a  stable. 
Bay  60°,  is  desirable.  A  hot  stable  is  contrary  to 
all  sound  practice,  and  renders  bronchial  attacks 
imminent.  Horses  should  always  be  groomed 
after  exercise,  and,  if  washed,  should  be  thoroughly 
dried.  Washing  horses,  except  as  a  refresher  in 
very  hot  weather,  is  bad:  it  makes  the  coat  harsh. 
Of  course,  mud  is  usually  removed,  for  the  sake 
of  expedition,  by  water;  but,  unless  well  dried 
after  it,  grease,  cracked  heels,  mud-fever,  etc..  are 
sure  to  set  up. 

After  washing  feet  and  legs,  and  drying  them, 
the  legs  should  be  neatly  bandaged.  Nostrils  are, 
of  course,  sponged  ont  twice  a  day,  the  dock  like- 
wise. White  legs  must  be  treated  to  soap  and 
water.  Good  grooming,  feeding,  and  exercise  — 
i.e.,  stable  management  —  will  put  any  horse  into 
working  condition,  and  keep  him  there,  with  the 
occasional  use  of  an  aperient  or  diuretic  ball,  as 
occasion    may    demand. — R.    H.    Hilhousk,    in 

Agricultural  Gazette. 

— • — 

SELECTED  RECIPES. 

The  recipes  given  below  were  translated  from 
the  French  and  German  for  the  Practical  Confec- 
tioner. They  have  all  been  tested,  and  may  be 
relied  upon  to  produce  good  results. 

Cream  Canapes.  —  Cut  little  rounds  of  bread, 
fry  them  a  pale  golden  color,  curl  some  boned  an- 
chovies or  sardines  round  on  them,  and  pour  over 
each  either  Devonshire  or  whipped  cream. 

Tomato  and  Sardine  Sandwiches.  —  Bone 
and  pass  one  dozen  sardines  through  a  sieve. 
Place  them  in  a  mortar,  and  pound  with  them  a 
piece  of  butter,  Nepaul  pepper,  white  pepper,  and 
salt.  Skin  six  tomatoes;  cut  them  into  slices; 
squeeze  lemon-juice  over  each  slice,  and  sprinkle 
over  just  a  suspicion  of  sugar.  Place  this  mixture 
between  little  rounds  of  bread  and  butter. 

Salmon  Sandwiches.  —  Cut  slices  of  boiled 
salmon,  and  place  on  each  slice  two  thin  slices  of 
cucumber.  Place  them  between  bread  and  butter, 
and  roll  them  up  in  a  lettuce-leaf  soaked  in  vine- 
gar for  an  hour.  Then  take  them  out  of  the  let- 
tuce-leaf, and  cut  them  into  shape.  Or  they  can 
be  made  with  a  little  salad  dressing  laid  on  the 
cucumber,  instead  of  rolling  them  in  lettuce-leaves. 

Neapolitan  Lemonade.  —  Take  two  dozen 
lemons,  pare  them  very  thin,  and  press  out  all  the 
juice.  Pour  the  juice  on  the  peel,  and  allow  it  to 
remain  twelve  hours  ;  then  add  two  pounds  of  loaf 
sugar,  a  quart  of  white  wine  (sherry),  and  three 
quarts  of  boiling  water.  Lastly  add  a  quart  of 
boiling  milk.  Clarify  by  passing  it  through  a 
jelly-bag.     It  is  very  rich. 

Vanilla-Cake.  —  Five  ounces  white  almonds 
are  pounded  with  three  eggs,  then  mixed  with  five 
ounces  sugar,  the  yolks  of  eight  eggs,  and  a  little 
vanilla,  and  the  whole  stirred  to  a  foam.  To  this 
mass  is  added  the  snow  of  the  white  of  four  eggs, 
two  ounces  and  a  half  flour  and  lastly  a  cup  of 
milk.  The  mould  is  lined  with  puff  paste,  the 
above  mass  poured  into  it  and  baked  very  slowly. 
Afterwards  it  is  glazed  with  vanilla  glaze. 

Angel-Cakes.  —  These  cakes  are  exceedingly 
light  and  good,  but  they  must  be  eaten  whilst  per- 
fectly fresh.  Take  the  whites  of  six  fresh  eggs, 
and  beat  them  to  a  froth ;  then  add  six  ounces  of 
best  white  powdered  sugar  and  a  teaspoonful  of 
vanilla  flavoring.  Into  this  stir  lightly  four  ounces 
and  a  half  of  the  finest  white  flour,  which  must 
be  perfectly  dry;  in  fact,  it  is  much  better  warmed. 
Pour  at  once  into  a  tin  (aV)out  half  filling  it),  and 
instantly  transfer  to  an  oven  with  a  good  regular 


heat,  neither  too  hot  nor  too  cold.  When  baked, 
do  not  put  it  in  a  cold  place  at  once,  but  let  it 
gradually  cool. 

King's  Cake.  —  Of  three  ounces  and  a  drachm 
and  a  half  of  almonds,  half  a  pound  of  sugar,  and 
some  candied  lemon-peel,  a  macaroon  paste,  not 
too  stiff,  is  made,  and  spread  on  paper  and  baked. 
Now  make  a  sheet  of  almond  paste,  consisting  of 
three  ounces  and  a  drachm  and  a  half  of  sugar, 
three  ounces  and  a  drachm  and  a  half  of  almonds, 
the  yolks  of  six  eggs,  a  lemon,  one  ounce  and 
nine  drachms  flour,  the  snow  of  the  white  of 
four  eggs.  Pour  the  mass  into  a  ring,  and  bake. 
The  sheet  of  macaroon  paste  is  cut  lengthways  in 
two,  and  orange  creme  (see  below)  put  between  the 
two  halve*.  On  the  macaroon  bottom  a  layer  of 
apricot  jam  is  spread,  and  the  two  put  together. 
This  cake  may  be  glazed  with  any  glaze,  and  it  is 
surrounded  with  round  macaroons  before  drying. 

To  make  orange  creme,  mix  the  yellow  of  an 
orange  rasped  on  sugar,  seven  ounces  and  .six 
drachms  sugar,  and  the  yellow  of  twelve  eggs; 
beat  this  together  to  a  good  froth,  add  the  juice  of 
one  and  a  half  oranges  and  the  same  of  one  and  a 
half  lemons,  and  one-fifth  of  a  pint  of  hock  Beat 
the  whole  over  a  slow  coal-fire,  upwards,  like  the 
ma.ss  for  sponge-cakes.  A  drachm  is  one-eighth  of 
an  ounce. 

Almond  Tart.  —  One  pound  of  sweet  almonds, 
thirteen  ounces  of  sugar  (pounded  very  finely  in  a 
stone  mortar),  twelve  or  fourteen  eggs,  one  lemon, 
the  juice  of  same,  some  mace,  one  and  five-eighths 
ounces  of  potato-flour.  When  the  sugar  and 
almonds  are  well  pounded  and  mixed,  the  whole  is 
put  into  a  dish,  and  well  beaten  with  the  whole  of 
nine  eggs  and  the  yolk  of  all  the  eggs  —  the  white 
of  five  eggs  is  reserved  Then  put  in  the  potato- 
flour,  and  pass  the  snow  of  the  reserved  whites  of 
five  eggs  under  it.  Bake  in  a  pan  lined  witli  paper, 
and,  when  done,  turn  it  out  on  a  sieve,  take  the 
paper  away,  and  cover  with  powdered  sugar  from  a 
dredger. 

Coffee  Charlotte  Russe. — Line  a  mould 
with  ladies'-fingers.  Take  half  a  pound  of  fre.shly 
roasted  coffee.  Boil  one  quart  of  cream  ;  put  the 
coffee  in  it,  and  let  it  stand  in  a  warm  place  for 
an  hour.  Put  six  yolks  of  eggs  in  a  stewpan,  with 
half  a  pound  of  castor  sugar.  Strain  in  the  coffee 
cream,  and  .stir  over  the  fire  until  the  eggs  begin 
to  thicken.  Soak  three-.quarters  of  a  leaf  of  gela- 
tine in  cold  water,  drain  and  add  it  to  the  cream, 
and  stir  over  the  fire  until  the  eggs  begin  to 
thicken.  Soak  three-quarters  of  a  leaf  of  gelatine 
in  cold  water,  drain  and  add  it  to  the  cream,  stir 
till  the  gelatine  is  melted,  strain  through  a  tammy 
into  a  basin,  and  stir  the  cream  on  ice  till  it  begins 
to  thicken.  Add  one  quart  of  well-whipped  cream, 
fill  the  mould,  and  let  it  remain  in  ice  foi'  an  hour. 

CARE  OF   LAMPS. 

Whatever  about  the  hou.se  is  dull,  don't  let  it  be 
the  scissors  or  shears  used  for  trimming  the  lamp- 
wicks.  Some  women  appear  to  attach  no  impor 
tance  to  this  point,  not  thinking  that,  in  order  to 
have  a  smooth  cut,  the  instrument  must  be  sharp. 
I  have  tried  both  round  and  square  ends  for  wicks, 
and  give  my  vote  in  favor  of  square  ones:  the  flame 
is  much  broader.  But  the  corners  must  be  perfectly 
even  and  smooth,  else,  when  the  wick  is  turned  up 
high,  it  will  smoke.  The  person  lighting  a  lamp 
should  be  careful  not  to  touch  the  wick  with  the 
match,  as  it  has  a  tendency  to  roughen  or  spread 
it.  Hold  the  match  over  the  wick  vei'y  close  to  it, 
and  wait  until  the  flame  reaches  it,  instead  of 
making  frantic  dashes  at  it,  as  I  have  seen  people 
do,  evidently  under  the  impre.ssion  that  they  were 
hastening  the  operation,  when  it  seemed  to  me  they 


were,  on  the  contrry.  retarding  it,  as  they  would 
draw  the  match  away  before  the  wick  had  time  to 
ignite,  and  so  several  trials  would  have  to  be  made. 
I  have  had  so  much  comfort  from  following  a  sim- 
ple direction  given  in  some  newspaper  or  magazine, 
that  I  wish  to  allude  to  it  here;  viz..  Keep  the 
wick  turned  down  below  the  top  of  the  burner, 
except  when  in  actual  use.  If  this  be  done,  and 
there  is  no  leak  about  the  fixture,  there  is  no  reason 
why,  if  the  lamps  are  carefully  wiped  every  morn- 
ing, there  should  be  oil  on  the  outside  by  evening. 
By  the  way,  why  is  it  that  so  many  housekeepers 
persi.st  in  keeping  their  common  lamps  on  the 
shelf  behind  the  kitchen  or  sitting-room  stove,  the 
very  dirtiest  place  to  be  found?  If  in  the  kitchen, 
they  are  covered  with  moisture  from  boiling  water, 
etc.,  and  smoke  and  dust  arising  from  the  stove. 
Why  not  put  them  in  a  closet,  or,  if  that  is  not 
convenient,  have  a  shelf  away  from  the  stove?  If 
kept  in  a  cold  closet  in  the  winter,  of  course  they 
should  be  taken  out  and  warmed  before  being 
lighted,  lest  the  chimneys  should  crack. —  Good 
Housekeeping.  , 

GLEANINGS. 

Air-slacked  Lime  proves,  according  to  Mr.  J. 
Miles,  to  be  an  effective  remedy  for  the  turnip, 
cabbage,  and  onion  maggots.  It  should  be  used 
freely,  and  worked  well  into  the  soil  close  to  the 
plants. 

For  Mosquito  or  gnat  bites  an  experienced 
traveller  writes  that  he  uses  a  solution  of  alum- 
water  as  strong  as  it  can  be  made,  adding  one- 
fourth  of  aromatic  vinegar  and  one-fifth  of  gly- 
cerine. Shake  well  before  using.  It  will  instantly 
cure  the  bite 

AIu.suROOMS.  —  It  is  a  favorite  theory  with  some 
that  the  nutritive  value  of  many  of  the  fungi  that 
are  used  as  food  is  almost  equal  to  the  nutritive 
value  of  meat.  A  recent  statement  by  the  emi- 
nent chemist  of  Germany,  Mr.  C.  T.  Morner,  is  to 
the  effect  that  the  total  nitrogen  in  this  class  of 
fungi  varies  between  2  and  3.64  per  cent  in  the 
dry  material;  that  41  per  cent  of  the  total  nitrogen 
is  useful  in  alimentation ;  that  all  the  rest  belongs 
to  non-assimilable  bodies;  and  that,  notwith.stand- 
ing  the  relatively  high  figures,  fungi  consti'.ute  a 
very  mediocre  food,  since  the  figures  relate  to  dry 
material,  and  fungi  contain  enormous  quantities  of 
water.  Mr.  Morner,  in  this  connection,  gives  a 
number  of  tables  which  show  the  amount  of  the 
several  fungi  that  would  be  required  to  equal  a 
pound  of  beef  —  mushrooms,  nine  pounds;  Lacta- 
rius  deliciosu.^,  twenty- four  pounds;  chanterelle,  for- 
ty-one pounds;  morel,  fifteen  pounds;  Polgporus 
ovinus,  sixty-seven  pounds. 

Danish  Butter-Making  —  Professor  Robert- 
son calls  attention  to  what  he  describes  as  a  com- 
mon practice  in  Danish  butter-making.  In  order 
to  ripen  the  cream  quickly  for  churning,  he  says, 
Danish  dairy  farmers  prepare  what  is  called  a 
"fermentation  starter."  As  much  milk  as  will 
yield  two  per  cent  of  the  whole  to  be  churned  each 
day  is  set  in  the  evening,  and  skimmed  the  next 
morning.  The  cream  so  obtained  is  warmed  to 
seventy-two  degrees  I'ahrenheit,  and  placed  under 
cover,  so  as  to  retain  its  heat.  By  the  following 
morning  it  has  become  sour,  and  is  fit  for  use  as  a 
"fermentation  starter."  After  the  bulk  of  the 
cream  has  been  separated  by  the  centrifugal  ma- 
chine, it  is  heated  to  seventy-two  degrees,  and 
placed  in  tin-lined  cream-tubs,  two  per  cent  of  the 
"fermentation  starter  "  being  added.  The  whole 
is  allowed  to  cool  down  to  fifty-eight  degrees,  and, 
after  about  eighteen  hours,  it  is  considered  in  the 
righi  condition  for  churning.  The  temperature  at 
which  the  cream  is  churned  varies  from  fifty-seven 
to  sixty-four  degrees. 
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Alloys,  formed  by  melting  two  or  more 
metals  together,  present  some  verj'  interesting 
characteristics.  One  of  the  most  curious  is 
the  fact  that  the  melting-point  of  the  allo3-  is 
usually  much  lower  than  that  of  any  of  its  com- 
ponents. Wood's  alloy,  for  instance,  which 
consists  of  lead,  tin,  cadmium,  and  bismuth, 
melts  at  about  150°  F.  ;  while  the  lowest 
melting-point  of  any  of  the  metals  separatel}"  is 
that  of  tin,  446°.  It  has  always  been  supposed 
that  this  alio}-  could  onlj-  be  formed  at  a  com- 
paratively high  temperature  ;  but  Mr.  William 
Ilallock  has  recently  shown  that  when  the  sev- 
eral metals  are  mixed  together  in  filings,  and 
exposed  for  twenty-four  hours  to  the  heat  of 
an  ordinarj-  water-bath  (212°),  the  alloj'  is 
produced,  and  the  mass  becomes  fluid,  and 
that  the  previous  fusion  of  either  constituent 
is  unnecessary-.  This  fact  is  of  the  highest 
scientific  importance,  and  it  is  rather  remark- 
able that  it  has  never  been  observed  before. 


Professor  J.  P.  Cooke  and  Mr.  T.  W. 
Richards  of  Harvard  College  have  published 
some  of  the  results  obtained  bj'  them  in  their 
redetermination  of  the  atomic  weight  of  oxy- 
gen, or,  more  strictlj-  speaking,  the  ratio  be- 
tween the  weights  of  equal  volumes  of  hjdro- 
gen  and  oxygen.  The  method  adopted  was  to 
pass  a  known  weight  of  hydrogen  over  heated 
copper  oxide,  and  to  weigh  the  amount  of  water 
formed.  The  operations  were  conducted  under 
the  strictest  conditions,  and  with  the  use  of 
ever}'  possible  precaution  ;  and  the  ratio  finally- 
obtained  wfis  15.953,  which  Professor  Cooke 
considers  as  nearl}-  correct  as  the  conditions 
under  which  such  work  must  be  carried  on 
will  allow.  In  E^ngland  Lord  Raj'leigh,  by  a 
method  of  direct  weighing,  obtained  the  num- 
ber 15.912.  There  are,  however,  so  many 
sources  of  error  to  be  allowed  for  in  the  latter 
process,  that  we  arc  inclined  to  consider  the 
number  obtained  bj-  the  American  chemists  as 
more  nearly  correct.  The  correct  determina- 
tion of  this  atomic  weight  is  not  onlj-  impor- 
tant as  affecting  indirectly  the  atomic  weights 
of  other  elements,  but  as  regards  its  bearing 
on  Prout's  hypothesis,  which  holds  that  the 
atomic  weights  are  all  whole  numbers,  or  sim- 
ple multiples  of  the  weight  of  lij-drogen,  —  a 
theory,  it  will  be  noticed,  not  very  well  sus- 
tained by  the  results  given  above. 


"A  subscriber"  takes  exception  to  the 
term  "agnostic  belief,"  as  applied  to  the  re- 
ligious opinions  of  Darwin,  in  an  editorial  of 
the  March  number.  We  are  willing  to  admit 
that  the  phrase  "agnostic  belief"  is  perhaps  a 
contradiction  of  terms,  as  agnosticism  is  rather 
a  non-belief  than  a  belief:  but  we  have  Dar- 
win's own  words  in  support  of  the  opinion,  we 
expressed  as  to  his  position  in  that  respect. 
In  a  letter  written  to  a  correspondent  on  the 


subject,  he  says:  "  As  far  as  regards  myself, 
I  do  not  believe  that  there  has  ever  taken 
place  any  [supernatural]  revelation.  But  re- 
garding a  future  life,  everybody  has  to  decide 
for  himself  between  contradicting,  uncertain 
probabilities."  This  statement,  it  seems  to 
us,  fixes  his  position  upon  theological  points, 
without  in  any  way  reflecting  upon  iiis  moral 
or  intellectual  sensibility. 


A  short  article  recentlj-  copied  from  an  ex- 
change, reflecting  upon  the  intelligence  of 
horses,  has  stirred  up  considerable  excitement 
among  our  readers,  and  we  have  been  over- 
whelmed with  letters  giving  instances  of  the 
soundest  kind  of  "  horse  sense."  Although 
we  must  confess  that  at  the  time  we  were 
inclined  to  agree  with  the  disparager  of  the 
equine  race,  we  are  now  somewhat  in  doubt 
as  to  whether  the  most  sensible  horses  are  not 
equal  to  the  most  stupid  members  of  human- 
ity. We  at  one  time  owned  a  horse  which 
practised  a  regular  "confidence  game"  by 
pretending  to  eat  his  breakfast  out  of  an 
empty  manger,  so  that  he  could  gain  a  few 
moments'  delay  before  being  harnessed  for  the 
morning's  work.  This  brilliant  idea  was  cer- 
tainly closely  allied  to  the  reasoning  faculty, 
and  worthy  of  an  animal  much  higher  in  tiie 
intellectual  scale. 


We  doubt  verj-  much,  also,  if  any  horse,  or 
even  his  illegitimate  descendant,  who.  as  Dr. 
Holmes  remarks,  "  has  no  pride  of  ancestry 
nor  hope  of  posterity,"  could  have  been  guilty 
of  such  an  absurditj-  as  was  recentl}-  perpe- 
trated by  the  Iowa  Legislature.  It  seems  that 
man}-  Western  farmers  have  been  swindled  by 
parties  who  sold  them  worthless  seed  at  a  high 
price,  under  the  name  of  "  Bohemian  oats." 
The  ii'ate  farmers,  following  a  rapidly  growing 
fashion,  appealed  to  the  Legislature  for  protec- 
tion against  these  ver}-  bad  men  ;  and  the  wise 
men  of  the  West  promptly  responded  by  pass- 
ing a  law  which  makes  it  a  penal  offence  for 
any  one  to  buy  an}-  cereal  at  more  than  four 
times  the  regular  market  price  for  the  same 
kind  of  grain.  The  extreme  penalty  is  three 
years  in  the  penitentiary.  It  has  alwaj-s  been 
a  favorite  occupation  of  legislatures  to  make 
men  moral  by  laws,  but  this  is  the  first  in- 
stance we  have  noticed  of  an  attempt  to  con- 
fer common  sense  by  the  same  agenc}-. 


The  patent  system  of  this  country  is  at 
present  in  a  very  unsatisfactory  condition,  as 
it  neither  protects  the  inventor  against  in- 
fringement, nor  the  bu3-er  of  patented  articles 
against  annoying  and  expensive  lawsuits.  The 
history  of  the  Bell  telephone  is  a  notable  in- 
stance of  the  constant  fight  which  everj-  owner 
of  a  valuable  patent  must  make  against  in- 
fringers and  "  prior  inventors "  on  ever}' 
hand.  Two  methods  of  relief  have  been  sug- 
gested ;  one  is,  that  a  patent  siiall  be  granted 
to  ever}'  applicant,  leaving  the  courts  to  decide 
upon  its  validity.  The  opposite  plan,  which 
we  are  inclined  to  favor,  would  make  the  offi- 
cials of  the  Patent  Offlce  the  sole  judges  of 


the  originality  of  the  invention,  and  only  issue 
patents  after  a  most  thorough  investigation. 
Once  issued,  a  patent  should  be  incontestable. 
This  plan  would  amply  protect  the  rights  of 
inventors,  and  do  away  with  the  innumerable 
minor  patents,  which  are  of  no  real  value 
whatever,  and  only  serve  as  a  basis  for  annoy- 
ing lawsuits  and  petty  blackmailing.  Under 
such  a  system,  it  is  doubtful  if  a  patent  would 
be  issued  for  the  right  to  tie  a  knot  in  a 
thread,  as  was  done  not  man}'  years  ago. 


AN  ANCIENT  JAPANESE  FORT. 

We  copy  from  La  Nature  the  plan  of  an 
ancient  Japanese  fort,  or  citadel,  as  shown  by 
a  model  cast  in  bronze  which  is  in  a  European 
collection  of  Japanese  curiosities.  The  re- 
mains of  similar  structures  still  exist  in  many 
Japanese  cities,  of  which,  like  the  Greek 
Acropolis,  the  siro,  as  it  is  called  in  the  native 
tongue,  was  the  beginning  or  nucleus. 

An  examination  of  the  engraving  will  show 
the  ingenuity  with  which  the  central  and  high- 
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est  part  is  guarded  against  a  sudden  attack 
by  the  numerous  turns  and  angles  in  the  paths 
leading  up  to  it,  and  the  ease  with  which  a 
large  force  could  sally  out  from  its  walls  to 
make  an  attack  upon  a  besieging  army. 

The  general  plan  of  the  fort  recalls  to  mind 
the  towers  represented  on  old  Assyrian  tablets, 
where  the  high  central  tower  is  approached  by 
an  external  spiral  path  ;  but  there  is  little  pos- 
sibility of  the  two  nations  having  been  in  com- 
munication with  each  otlier. 

It  is  to  be  noted  that  the  model  represented 
is  on  a  greatly  reduced  scale.  In  times  of 
peace  the  lower  terraces  of  the  citadel  were 
probably  covered  with  houses  and  gardens 
guarded  by  the  central  siro.  It  was,  in  fact, 
at  such  times  rather  a  fortified  city  than  a 
military  fort. 

The  walls  were  strongly  constructed  of  im- 
mense blocks  of  stones.  Some  have  been 
discovered  at  Osaka,  nearly  thirty  feet  in 
length.  The  ancient  Japanese,  like  the  Egyp- 
tians, seemed  to  have  but  little  trouble  in 
handling,  with  their  rude  contrivances,  blocks 
of  stone  of  a  size  which  would  tax  the  power 
and  skill  of  modern  workmen. 

Although  a  fort  of  this  kind  could  stand  but 
a  few  hours  before  modern  artillerv,  it  must 
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have  been  a  very  strong  defence  against  an 
armj'  equipped  onl^-  with  spears  or  bows  and 
arrows.  Under- such  circumstances  it  would 
seem  as  if  it  could  only  be  taken  b}'  force  of 
numbers,  and  these  ancient  structures  have 
doubtless  been  the  scene  of  many  terrible 
conflicts. 


RECENT  FEATS  IN    PHOTOGRAPHY. 

The  total  eclipse  of  the  moon  last  January 
suggested  to  MM.  Dumont  and  Bergeret  of 
Nancy,  France,  the  hapi)_v  idea  of  registering 
the  different  phases  by  means  of  direct  pho- 
tograph}-.  The  engraving  (Fig.  1)  is  a  copy 
of  the  photograph  thus  obtained.  The  succes- 
sive exposures  were  four  seconds  in  length, 
separated  by  intervals  of  five  minutes.  The 
gradual  increase  of  tlie  total  phase  as  the 
image  of  the  moon 
moved  over  the 
plate,  is  beautifully 
shown,  and  those 
who  enjoyed  a  view 
of  the  eclipse  can 
testify  as  to  the  ac- 
curacy of  the  pho- 
tograph. 

The  first  success- 
ful instantaneous 
photographs  of 
moving  men  and 
animals  were,  we 
believe,  taken  by 
Mr.  Muybridge  of 
San  Francisco. 
The  two  accom- 
panying engravings 
are  from  photo- 
graphs of  a  leaping 

horse  and  rider,  taken  by  a  photographer  of 
Brussels.  Tlie  position  in  Fig.  2  is  somewhat 
similar  to  tlie  conventional  attitude  in  which 
artists  are  accustomed  to  paint  figures  of  leap- 
ing horses,  but  a  glance'at  Fig.  3  will  show 


graphic  plate  notes  and  records  almost  in- 
stantaneously. 

Pictures  like  these,  which  are  taken  in  an 
inappreciable  fraction  of  a  second,  are  a  strik- 
ing proof  of  the  advance  of  the  science  from 
the  time  when  Dr.  Draper  considered  it  a 
triumph  of  art  to  obtain  a  dim  image  of  a 
neighboring  chimney  upon  adaguerrotype  plate 
after  an  exposure  of  twenty  minutes. 

The  engravings  illustrating  this  article  are 
reproduced  from  La  Nature. 


[Special  correspondence  of  the  Popular  Science  J^eios.] 

PARIS  LETTER. 

The  topic  of  the  day  in  biological  circles  is  the 
result  of  the  recent  experiments  of  Professor  Brown- 
Sequard  and  his  assistant  Mr.  D'Aisonval  concern- 
ing "the  toxio_,  properties   of    the   air   expired   by 


»t^tnf)V^Vl^  >>  >  >  >  > 


how  different  the  actual  position  really  is.  It 
is  evident  that  no  horse  could  remain  in  such 
a  position  for  anj-  appreciable  length  of  time ; 
and  as  the  e3'e  requires  about  a  sixteenth  of  a 
second  to  perceive  any  object,  it  is  not  able 
to  note  all  the  different  positions  taken  by 
the  quickly  moving  horse,  which   the    photo- 


healthy  men  or  animals.  The  experiment  is  made 
in  the  following  manner:  An  animal  or  man  is 
made  to  expire  in  a  tube  which  leads  into  a  glass 
reservoir;  both  are  surrounded  with  cold  water  and 
ice,  so  that  the  condensation  of  puhnonary  vapors 
is  immediately  effected.  If  the  process  is  continued 
for  some  time,  a  sufficient  quantity  of  water  is 
obtained,  which  may  be  used  for  experiments. 
Another  method  consists  in  filling  a  lung  with 
water,  and  then  emptying  it,  and  using  the  water. 
There  seem  to  be  very  toxic  properties  belonging 
to  the  liquid  so  obtained;  if  it  is  subciitaneously 
injected  in  different  animals  (dogs,  rabbits,  etc.), 
death  generally  is  the  consequence  at  the  end  of  a 
short  period,  unless  the  dose  is  a  weak  one.  In  this 
last  case  (dose  of  four  or  six  grams  of  watei)  there 
are  curious  symptoms  to  be  observed,  —  the  pupils 
dilate,  the  breath  is  much  slower,  the  temperature 
falls  (sometimes  live  Centigrade  degrees),  and  a 
general  paralysis  supervenes,  especially  in  the 
posterior  limbs.  The  next  day  the  heart  seems  to 
be  affected,  and  becomes  quite  rapid.  Death  is 
generally,  after  a  few  days  (sometimes  a  few  hours 
with  high  doses),  the  consequence  of  the  experi- 
ments. The  fact  is  all  the  more  interesting  since 
it  has  been  recently  demonstrated  that  the  air 
expired,  even  by  persons  or  animals  with  tubercu- 
lous lungs,  never  contains  any  bacteria.  So  bac- 
teria cannot  be  the  cause  of  the  toxic  properties 
of  expired  air,  inasmuch  as  the  water  obtained  by 
either  of  the  methods  described  is  always  passed 
through  filters,  to  prevent  the  presence  of  all 
organic  bodies;  and  it  must  be  concluded  that  the 
lungs  are  the  seat  of  some  special  secretion  (gaseous 


or  aeriform,  of  course),  and  that  the  products  of 
this  secretion  (some  leueomaine  or  other  animal 
alkaloid)  are  endowed  with  highly  toxic  powers. 

Whil«  speaking  of  bacteria  and  allied  subjects, 
I  must  say  a  word  of  the  results  of  Pasteur's 
recent  experiments  upon  his  proposed  method  of 
destroying  rabbits  in  Australia.  The  facts  are 
well  known:  The  Australian  government,  much 
frightened  by  the  considerable  damage  caused  by 
the  wild  rabbits  in  agricultural  districts,  where 
they  have  increased  of  late  in  enormous  propor- 
tions, has  offered  a  considerable  sum  of  money  to 
induce  researches  towards  the  discovery  of  some 
method  of  destruction  of  the  unfortunate  animals. 
M.  Pasteur,  on  hearing  of  the  matter,  remem- 
bered having  observed  the  destructive  effect  upon 
rabbits  of  one  of  the  numerous  bacteria,  studied 
by  himself, — the  bacteria  of  fowl-cholera.  He 
accordingly   repeated    his    previous    experiments, 

feeding  rabbits  with 
grass  which  had  been 
moistened  with  fowl- 
cholera  cultures,  and 
saw  that  the  effects 
were  very  rapid  and 
fatal.  At  this  time 
he  received  a  letter 
from  a  lady  whose 
name  is  connected 
with  one  of  the  best 
brands  of  champagne, 
ilme.  Pommery  of 
Reims,  who  informed 
him,  that,  if  he  cared 
to  try  an  experiment 
upon  a  large  scale, 
she  could  enab|le 
him  to  do  so.  She 
owned  a  large  park 
entirely  closed  with 
•  walls,  in  which  rab- 
bits had  become  ex- 
ceedingly numerous,  —  too  much  for  her  personal 
comfort,  —  and  she  was  quite  willing  to  give  M. 
Pasteur  a  chance.  He  seized  upon  it  immedi- 
ately,  and    sent   one  of  his  assistants  with  fowl- 


Fio.  3. 

cholera  culture  to  Reims.  The  grass  around  the 
rabbits'  holes  was  watered  with  the  culture,  and  the 
results  were  splendid.  Rabbits  were  found  dead 
on  the  ground  and  in  their  holes,  in  quantities. 
It  seems,  then,  that  M.  Pasteur's  method  is  a  really 
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efficacious  one.  I  do  not  know  wliether  the 
Australian  government  intends  to  avail  itself  of 
the  opportunity.  There  is  one  fact  that  must  be 
ascertained  before  applying  the  method,  however:  it 
must  be  known  whether  it  would  not  render  life  abso- 
lutely impossible  to  poultry,  or  even  other  animals, 
in  Australia.  The  question  is  not  one  which  may  be 
answered  a  priori,  and  new  experiments  on  a  large 
scale  should  be  made,  not  in  France,  however; 
rabbits  being  nowhere  too  abundant,  according  to 
the  hunter's  estimations.  But  perhaps  the  experi- 
ment might  be  tried  in  Australia,  with  the  neces- 
sary precautions  to  prevent  general  contamination. 
Bacteria  are  dangerous  creatures,  and  must  not  be 
let  loose  before  the  extent  of  their  power  has  been 
carefully  ascertained. 

The  Conseil  de  Salubrite  of  Paris  has  recently 
discovered  the  inconvenience  of  allowing  carpets 
to  be  brushed  and  beaten  in  the  open  air  in  the 
vicinity  of  inhabited  houses,  on  account  of  the 
dust  which  is  so  raised,  and  especially  on  account 
of  the  bacteria  which  may  be  set  free  when  the 
carpets  come  from  houses  where  zymotic  diseases 
have  existed.  The  Conse.il  de  Salubrile  has 
decided  that  this  operation  will  be  allowed  only 
under  the  following  conditions:  The  carpets  must 
be  brushed  and  beaten  in  entirely  shut-up  rooms, 
and  the  dust  deposited  on  the  floor  will  be  washed 
with  water  containing  some  disinfectant  of  potent 
action;  strips  of  wool,  etc  ,  will  be  burnt  immedi- 
ately. This  measure  is  a  good  one,  and  will  cer- 
tainly prove  useful.  Sources  of  contamination 
are  much  too  numerous  to  be  allowed  to  remain, 
when  we  possess  means  of  destroying  them. 

In  the  same  meeting  of  the  Conseil  de  Salubrile' 
the  question  of  separate  barracks  for  contagious  dis- 
eases has  been  much  discussed,  and  it  is  a  shame 
to  the  Paris  hospitals  that  more  has  not  been  done 
in  this  direction.  Contagious  and  non-contagious 
cases  are  mixed  together  in  the  wards;  and  it  often 
hapf)ens  that  patients  die  of  a  disease  contracted 
in  the  hospital,  after  having  been  nearly  cured  of 
that  which  had  caused  them  to  apply  for  medical 
treatment.  I  have  myself  often  seen  ca-ses  of 
diphtheria  contagion  brought  on  in  this  manner. 
The  first  path  in  this  direction  was  made  some 
years  ago,  witli  good  results,  when  the  accouche- 
ment wards  were  entirely  separated  from  the  surgi- 
cal and  medical  ones.  Now,  each  hospital  ought 
to  contain  a  number  of  entirely  separate  and  dis- 
tinct wards,  one  for  each  sort  of  contagious  dis- 
ease, or  else  special  barracks  must  be  built  for  the 
same  purpose.  At  all  events,  it  is  not  possible  to 
continue  mixing  contagious  and  non-contagious 
diseases,  and  having  cases  of  death  due  to  this 
stupid  mismanagement.  There  are  cases,  and  this 
is  one,  in  which  stupidity  becomes  criminal. 

H. 

Paeis,  Feb.  21, 1888. 

« 

[Specially  reported  for  the  Popular  Science  A^ew*.] 

METEOROLOGY  FOR  FEBRUARY,  188S,  WITH 

REVIEW  OF  THE  WINTER. 

TEMPERATURE. 


Atbkasi  Thbbmoxstcb. 

Lowest. 

Highest. 

Range. 

AtTA.K 

22.17* 
.32  00' 

-3' 

12' 

2' 

-3' 

44' 
49' 

47* 
49' 

47* 

At9p.M 

Whole  month 

26.79" 
26,99' 

45° 
52" 

Last  eighteen  Fehruarye, 

2.5.68' 

S     17.81', 
i  in  1835. 

31.38%  1 
in  1877. ) 

13.5r 

Winter  of  1887-88  .    .    . 
Last  eighteen  winters  .    , 

24.87' 
28.75' 

-8' 

I    21.85*, 
fin'74-75. 

59* 

31.68°, ) 
in'79-80.  i 

67' 
9.83* 

The  10th  was  the  coldest  day  of  the  month,  with 
an  average  of  6|°  ;  and  the  20th  the  warmest,  at 


42^°.  The  lowest  point  reached  was  —3°,  on  the 
16th,  and  the  highest  49°,  on  the  14th.  The  mer- 
cury went  below  zero  only  twice  during  the  month ; 
and  the  cold  waves  were  brief,  not  extending  over 
two  or  three  days,  occurring  chiefly  near  the  10th, 
16th,  and  28th.  The  entire  month  was  1.31°  above 
the  average  of  eighteen  Februarys.  The  evenings 
were  a  near  average  of  the  whole  month,  giving 
a  second  average  of  26.94°.  The  most  sudden 
change  of  temperature  was  on  the  15th,  when  the 
mercury  went  down  35°  in  14  hours. 

The  temperature  of  the  last  winter,  with  the 
average  of  the  last  eighteen,  the  extremes  and 
ranges,  are  shown  in  the  table  above. 


The  face  of  the  sky  the  past  month  in  87  obser- 
vations (it  being  leap-year)  gave  51  fair,  10  cloudy, 
16  overcast,  3  rainy,  and  7  snowy,  — a  percentage 
ot  58.6  /air.  The  average  fair  the  last  eighteen 
Februarys  has  been  57.7,  with  extremes  of  30  per 
cent,  in  1884,  and  73.4,  in  1877.  By  combining  the 
observations  the  last  month,  we  find  17  of  the  29 
days  were  fair.  We  had  two  periods,  of  three  days 
each,  very  fine,  commencing  on  the  12th  and  22d. 

The  face  of  the  sky  the  past  winter  averaged  53.6 
per  cent  fair,  while  the  last  eighteen  winters  have 
averaged  54.3,  with  extremes  of  38.1  in  1883-84, 
and  67  in  1877-78. 

PRECll'lTATION. 

The  amount  of  precipitation  the  past  month, 
including  7^  inches  of  snow  melted,  was  5.12 
inches.  The  average  for  the  last  twenty  Februarys 
has  been  4.98,  with  extremes  of  only  .55  inch,  in 
1877,  and  11.72,  in  1886.  The  sleighing  continued 
good  till  the  20th,  when  a  rainfall  of  2.28  inches 
and  a  temperature  of  47°  removed  almost  every 
vestige  of  snow. 

The  amount  of  precipitation  the  past  winter, 
including  26.J  inches  of  snow  melted,  was  15.81 
inches;  while  the  average  for  the  last  twenty  win- 
ters has  been  only  13.47  inches,  with  extremes  of 
6  83,  in  1876-77,  and  22.52,  1885-86.  Good  sleigh- 
ing was  enjoyed  from  about  Jan.  10  to  Feb.  20,  — 
forty  continuous  days. 

PRESSURE. 

The  average  pressure  the  past  month  was  30.022 
inches,  with  extremes  of  29.51,  on  the  8th,  and 
30.34on  the  16th, — arangeof  .83inch.  The  aver- 
age the  last  fifteen  Februarys  has  been  29.966,  with 
extremes  of  29.834,  in  1885,  and  30.138,  in  1876. 
The  sum  of  daily  variations  the  last  month  was 
6.94  inches,  giving  an  average  daily  movement  of 
.239  inch.  This  average  the  la.st  fifteen  Februarys 
has  been  .293,  with  extremes  of  .162,  in  1877,  and 
.418,  in  1887.  The  largest  daily  movements  were 
.59,  on  the  9th,  .47,  on  the  8th,  and  .46,  on  the  4th 
and  25th.  The  barometric  waves  were  short  but 
frequent. 

The  average  pressure  the  past  winter  was  30  023 
inches,  —  a  very  high  pressure.  The  average  of  the 
last  fourteen  winters  has  been  29.959. 


The  direction  of  the  wind  in  87  observations  gave 
18  N.,  1  S.,4E.,  19  W.,2  N  E  ,30N  W  ,2S.E  , 
and  11  S.W.,  —  an  excess  of  36  northerly  and  52 
westerly  over  the  southerly  and  easterly,  and  in- 
dicating the  average  direction  to  have  been  W.  34° 
42'  N.,  or  N.W.  by  N.  The  westerly  winds  in  the 
last  nineteen  Februarys  have  uniformly  prevailed 
over  the  easterly  by  an  average  of  44  05  observa- 
tions, and  the  northerly  over  the  southerly,  with 
a  single  exception,  by  an  average  of  22.84;  indicat- 
ing the  approximate  general  average  of  February 
to  be  W.  27°  24'  N.     The  relative  progressive  dis- 


tance travelled  by  the  wind  the  past  month  was 
63.l;5  units,  and  during  the  last  nineteen  Februarys 
942  8  such  units,  —  an  average  of  44.36;  showing 
far  less  opposing  winds  than  usual. 

The  average  direction  of  the  wind  the  past 
winter  was  W.  42°  21'  N.,  vihile  the  average  direc- 
tion for  the  last  eighteen  winters  has  been  only 
W  22°  26'  N. ;  showing  the  winds  the  past  winter  to 
have  been  nearly  20°  more  northerly  than  usual. 

D.  W. 
Natick,  March  5, 1888. 

— • — 

[Specially  reported  for  the  Popular  Science  News  from  the 
Observatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL    PHENOMENA   FOR  APRIL, 

1888. 

The  Planets.  — ]\Iercury  and  Venus  are  both 
morning  stars,  near  each  other,  but  rise  only  a  short 
time  before  sunrise,  so  that  they  can  be  seen  only 
in  strong  twilight.  The  two  planets  are  in  con- 
junction on  April  13,  Mercury  then  being  about 
1°  south  of  Venus;  but  it  is  doubtful  whether  they 
can  be  seen,  so  near  the  Sun.  Mars  comes  to 
opposition  with  the  Sun  on  April  10,  and  is  then 
on  the  meridian  about  midnight.  It  is  in  the  con- 
stellation Virgo,  about  4°  north  of  its  brightest  star, 
Spica.  During  the  month  it  moves  about  10°  from 
east  to  west.  The  present  opposition  is  rather  an 
unfavorable  one,  as  Mars  is  not  far  from  Aphelion, 
and  its  distance  from  the  earth  is  consequently 
much  greater  than  it  is  when  it  comes  to  opposi- 
tion and  perihelion  at  the  same  time.  The  next 
favorable  opposition  will  occur  in  1892.  .Jupiter  is 
on  the  meridian  about  3A.  SOm.  a.m.  on  April  1, 
and  at  about  \h.  30»i.  on  April  30.  It  rises  about 
five  hours  before  passing  the  meridian.  It  is  in 
the  constellation  Scorpius,  about  6°  north  of  the 
first-magnitude  star  Antares  (Alpha  Scorpii),  and 
is  east  of  and  moving  towards  the  second-magnitude 
star  Beta  Scorpii,  the  distance  varying  from  5°  to 
2°  30'  during  the  month  Saturn  is  in  quadrature  on 
April  18,  and  is  in  the  western  sky  in  the  evening. 
It  is  in  the  constellation  Cancer,  a  little  east  of  the 
prolongation  of  the  line  between  Castor  and 
Pollux,  at  a  distance  from  the  nearest  star  equal 
to  about  twice  their  distance  apart.  Uranus  comes 
to  opposition  with  the  Sun  on  the  morning  of  April 
4.  It  is  in  the  constellation  Virgo,  west  and  north 
of  Spica.  At  the  end  of  the  month  it  is  near 
Mars,  a  little  to  the  west.  Neptune  is  south  of  the 
Pleiades,  and  sets  soon  after  the  Sun. 

'J'he  Constellations.  —  The  positions  given  hold 
good  for  latitudes  not  many  degrees  different  from 
40°  north,  and  for  10  p.m.  on  April  1,  9  p  m. 
April  15,  and  8  p.m.  April  30.  Leo  Minor,  a 
small  constellation  with  no  very  bright  stars,  is  in 
the  zenith.  Leo  is  just  south  of  it,  the  principal 
group,  the  sickle  having  just  passed  the  meridian. 
Hydra  is  below  Leo.  Virgo,  with  Mars  and  Uranus, 
is  in  the  south-east,  about  halfway  from  horizon  to 
zenith.  Libra  is  just  rising  below  Virgo.  Going 
from  the  zenith  toward  the  east  we  see  first  Coma, 
Berenices,  and  Canes  Venatici;  below  these,  Bootes, 
then  Corona  Borealis.  Hercules  has  just  risen  a 
little  north  of  the  east  point.  Lyra  and  Cygnus 
are  on  the  horizon  just  north  of  Hercules.  Draco 
and  Ursa  Minor  are  east  of  the  pole  star.  Ursa 
Major  lies  between  the  zenith  and  pole  star,  the 
pointers  being  very  near  the  meridian.  Cassiopeia 
is  below  and  a  little  west  of  the  pole  star,  and 
Perseus  is  west  of  the  latter,  at  about  the  same 
altitude.  Auriga  is  a  little  higher  and  farther 
west.  Taurus  is  on  the  north-west  horizon ;  above 
it  follow  Gemini  and  Cancer,  with  Saturn,  just 
west  of  Leo.  Orion  is  setting  in  the  west,  and 
Cinis  Major  in  the  south-west.  Canis  Minor  is 
above  and  between  the  last  two. 


M. 


Pbinckton,  ^farch  3, 1888. 
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C  orrceponJcnte. 


Brie/  communications  vpon  mbjects  of  acitTiti/lc  interest 
will  be  welcomed  from  any  quarter.  The  editors  do  not  neces- 
sarily indorse  all  mews  and  statements  presented  by  their  cor- 
respondents. 


WHERE  DID  THEY  COME  FROM? 

I  NOTICE  in  the  February  number  an  article  by 
J.  A.  M.,  in  reference  to  seeing  vast  numbers  of 
small  brown  frogs  covering  the  road  and  vicinity 
after  a  slight  shower,  with  the  above  query.  It 
might  naturally  be  inferred  that  they  probably  fell 
from  the  clouds  with  the  shower.  My  observation 
leads  me  to  a  different  conclusion.  In  the  summer 
of  1880,  after  a  copious  shower  in  this  vicinity, 
my  colleague  Dr.  S.  told  me  he  noticed,  in  passing 
along  after  the  rain,  for  some  distance  on  the  road 
and  over  the  ground,  great  numbers  of  small  toads 
or  frogs,  which  he,  as  well  as  others,  supposed  had 
fallen  with  the  rain.  Having  occasion  the  next 
morning  to  pass  over  the  same  ground,  I  found 
them  still  there,  as  represented.  My  curiosity  was 
excited;  I  concluded  to  investigate.  I  found  their 
presence  was  confined  to  a  limited  locality  for  a 
distance  of  about  eight  hundred  yards  or  less  along 
the  road.  In  looking  about,  I  discovered  several 
depressions  or  flat  hollows  in  an  adjoining  field, 
from  which  there  were  no  outlets  for  drainage,  and 
consequently  formed  shallow  ponds  a  few  inches  in 
depth,  and  which  existed  there  during  the  spring 
and  summer,  forming  a  favorable  breeding-place 
for  toads  and  frogs,  and  where  they  remained 
during  the  time  the  surrounding  ground  was  in  a 
dry  state.  After  the  ground  and  grass  were  wetted 
by  the  shower,  they  commenced  their  migrations, 
and  produced  the  phenomenon  as  above.  Probably 
J.  A.  M.  might  have  solved  his  question  by  a  little 
investigation  of  the  ground  in  the  vicinity  where 
he  found  them  so  numerous  after  a  shower. 

Ben.i.  Frantz,  M.D. 

Waynesbobough,  Pknn.,  Feb.  21. 


A  C;URIOUS  ELECTRICAL  PHENOMENON. 
Editors  Popular  Science  News: 

"  There  is  nothing  new  under  the  sun,"  says 
the  wise  man.  But  when  I  tell  you  that  I  was 
shocked  by  a  cooking-stove,  I  think  you  will 
agree  with  me  that  Solomon's  saying  did  not  apply 
to  the  case  of  electrical  phenomena.  On  the  after- 
noon of  ]March  5  I  had  occasion  to  be  around  the 
stove,  which,  by  the  way,  is  heated  with  natural 
gas;  I  was  about  to  remove  a  bake-pan  therefrom, 
when  suddenly  —  in  fact,  as  quick  as  lightning  —  I 
perceived  that  "  virtue  had  gone  out  of  me  "  in  the 
shape  of  electricity.  In  my  surprise,  I  jerked  my 
hand  away  quickly.  Again  I  tried  to  remove  the 
pan,  and  met  with  a  like  experience.  My  curiosity 
having  by  this  time  overcome  ray  surprise,  I  deter- 
mined on  a  further  investigation,  and  found  that, 
no  matter  what  part  of  the  stove  my  fingers  hap- 
pened to  touch,  the  electricity  was  drawn  forth 
from  them  in  thread-like  streams  of  blue  electrical 
fire. 

A  friend  was  present  with  me,  and  witnessed  the 
phenomenon;  and,  repeating  the  experiments,  I 
found  that  no  apparent  effect  followed  when  her 
fingers  were  brought  into  contact  with  the  range. 

H.    S.    (ioODWIN. 

East  Liverpool,  Ohio,  March  5,  1888. 
— • — 
QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  of  the  writer,  vv-liich 
will  not  be  published. 

Questions  ref;arding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 


E.  C.  M.,  St.  Paul.  — Is  it  possible  to  hold  the  hand 
in  molten  copper  without  injury,  an  often  stated? 

.Answer. —  Under  favorable  conditions  this  is  ((uite 
possible,  as  the  moisture  of  the  hand  is  changed  into  a 
protecting  layer  of  steam,  which  keeps  the  hot  metal 
from  touching  it.  The  hand  is,  as  it  were,  in  the  sphe- 
roidal state,  such  as  may  be  observed  in  a  drop  of 
water  spilled  on  a  very  hot  stove.  It  is,  however,  a 
very  foolish  and  <langerous  experiment  for  any  one  to 
try;  for,  if  the  conditions  were  not  perfectly  favorable, 
the  loss  of  the  hand  would  be  the  inevitable  result. 

D.  S.  M  ,  Watertovm. — It  is  considered  by  evolu- 
tionists that  tlie  brilliant  colors  of  flowers  and  fruits 
have  been  developed  by  a  process  of  natural  selection 
The  brightest-colored  fruits  would  be  most  attractive 
to  birds  and  other  animals,  and  thus  their  .seeds  would 
be  eaten  and  widely  scattered,  after  passing  through 
the  body  of  the  animal. 

T.  B.  T.,  Vermont.  —  What  is  the  principle  of  action 
of  the  so-called  "  safety-matches,"  which  light  only  on 
a  specially  prepared  surface? 

Answer.  — The^e  matches  are  tipped  with  a  composi- 
tion (largely  chlorate  of  potash)  which  ignites  readilp 
on  being  brought  in  contact  with  phosphorus.  The 
phosphorus  is  contained  in  the  surface  upon  which 
they  are  rubbed,  but  is  an  allotropic  form  of  the  ele- 
ment, known  as  red  or  amorphous  phosphorus,  which 
is  chemically  the  same  as  common  phosphorus,  but 
is  unaltered  in  the  air,  and  will  only  ignite  at  a  tem- 
perature of  4fiO°  F. 

C.  L.  G  ,  floston  — Why  does  blue  clothing  take 
white  in  photographs,  and  red,  black  ? 

Ansioer.  —  Blue  light  is  accompanied  by  a  large  pro- 
portion of  actinic  or  chemical  rays,  which  act  on  the 
sensitive  photographic  lilm,  and  cause  it  to  appear 
nearly  white  in  the  picture.  Red  light,  on  the  con- 
trary, is  almost  entirely  free  from  such  rays,  and  has 
no  action  on  the  film,  producing  the  same  effect  in  the 
picture  as  a  black  surface. 

J.  W.  S.,  /oujfi.  — What  is  the  philosophy  of  the 
"  popping"  of  corn? 

Answer.  —  It  is  caused  by  the  expansion  by  heat  of 
the  air  and  moisture  in  the  interior  of  the  kernel.  The 
outer  covering  of  the  corn  is  practically  air-tight,  and 
tlie  force  exerted  by  the  expanding  gases  finally  causes 
it  to  burst  open;  while  the  starch,  of  which  the  grain 
is  prin<'ipally  composed,  is  puffed  up  by  the  explosion 
into  the  familiar  soft,  spongy  mass.  Probably  a  part  of 
the  starch  is  converted  by  the  heat  into  a  gummy  sub- 
stance known  as  dextrine,  which  gives  it  consistency 
an<l  rtavor. 

R.  K.,  Conn.  —  The  substance  of  which  wasps' nests 
are  composed  is  a  true  paper,  although  a  very  coarse 
kind.  'The  fibre  is  gathered  by  the  wise  little  insects 
from  ohl  logs,  fence-rails,  dead  limbs,  etc.,  and  worked 
into  material  suitable  for  nest-building.  The  wasps 
were  evidently  the  originators  of  the  modern  "  wood- 
pulp"  industry. 

Observer,  Marblehead. — During  the  recent  total 
eclipse  of  the  moon,  the  light  was  not  entirely  extin- 
guished, hut  the  disk  was  apparently  of  a  red  copper 
color.    What  is  the  cause  of  this  appearance? 

Ansioer.  —  As  our  correspondent  doubtless  knows, 
the  moon  is  eclipsed  when  the  earth  passes  between  it 
and  the  sun,  thus  cutting  off  the  light  with  which  our 
satellite  is  usually  illuminated.  A  portion  of  the  sun's 
light,  however,  is  refracted  or  bent  around  the  earth 
by  its  atmosphere,  so  that  the  moon's  surface  is  dimly 
illuminated.  At  the  time  of  the  eclipse,  an  observer 
upon  the  moon  would  have  seen  the  illuminated  at- 
mosphere of  the  earth  encircling  it  like  a  halo. 


is  especially  well  qualified  to  explain  its  important  re- 
lations to  tiie  general  laws  of  chemical  action;  and  we 
can  most  heartily  recommend  the  work  to  every  one 
who  wislies  to  become  acquainted  with  the  "  newer 
chemistry  "  of  the  past  decade. 


The  same  firm  also  publish  The  Story  of  Creation,  by. 
Edward  Clodd,  — a  plain  and  popular  account  of  the 
evolutionary  theory  aiul  its  relation  to  the  life-forms  of 
this  earth  in  past  and  present  times.  Those  who  have 
not  the  time  or  inclination  to  read  the  more  elaborate 
works  of  Darwin,  Huxley,  and  Spencer  will  find  in 
this  book  a  full  and  fair  piesentation  of  the  subject, 
written  in  a  clear  and  easily  imderstood  style. 


A  Covrse  of  Lectvres  in  Electricity,  by  George  Forbes, 
F.R  S.,  is  also  published  by  this  firm  at  .S1.50.  The 
volume  is  compiled  from  lectures  delivered  before 
audiences  supposed  to  be  unacquainted  with  electrical 
science,  but  ilesirous  of  obtaining  sufficient  knowledge 
to  follow  the  progress  now  being  made.  To  such  per- 
sons this  book  can  be  strongly  recommended,  as  it  is 
plainly  written,  free  from  tecimical  terms,  and  illus- 
trated with  numerous  excellent  engravings. 


Home  Experiments  in  Science  for  Old  and   Yonnii.    By 
T.    O'Couor  Sloane,    Ph.D       Published   by   Henry 
Carey  Baird  &  Co.,  Philadelphia.     Price  .?1.50,  free 
by  mail  to  all  parts  of  the  world. 
A  book  of  thisdescrijition  has  long  been  needed,  and 
Professor  Sloane's  attempt  to  furnish  a  list  of  experi- 
ments  not   requiring  expensive   apparatus   has   been 
most    thoroughly    successful.    It    is   wonderful    how 
many  important  laws  of   science  can   be  illustrated 
with  apparatus  which  can  be  made  at  home  out  of  the 
simplest  and  most  inexpensive  materials.     Each  ex- 
periment is  fully  explained,  and  vivid  and  accurate 
descriptions  of  the  necessary  apparatus  are  also  adiled; 
thus  making  every  thing  so  simple  and  easy  to  follow, 
tliat  the  youngest  can  work  out  the  various  sugges- 
tions.   The  print  and  style  of  the  volume  are  admi- 
rable. 


Outlines  of  Practical  Phy.iioluqy.  By  William  Stirling, 
M.U.  Published  by  P.  Blakiston,  Son,  &  Co.,  Phila- 
delphia.   Price  82.25. 

This  work  was  written  to  supply  the  wants  of  the 
students  attending  the  author's  course  of  physiology 
in  Owens  College,  but  is  equally  well  adapted  for  all 
stuilents  of  the  science.  Tests  are  given  for  the  deter- 
mination of  the  chemical  substances  formed  in  the 
living  organism,  and  numerous  experiments  tqion 
nniscular,  nervous,  and  other  vital  functions  are  fully 
described  and  illustrated.  Physicians  will  find  it  par- 
ticulaVly  useful  anil  interesting. 


Practical  Physics.     By  Professors  Balfour  Stewart  and 

W.  W.  Haldaiu:  Gee.     Published  by  Macmillan  & 

Co  ,  New  York.    Price  (iO  cents. 

This  work  is  especially  designed  for  students  in  high 

schools  and  colleges,  and  largely  consists  of  sinqde 

experiments    and    measurements    in    electricity    and 

magnetism,   and  the   explanations   of   the   principles 

involved.     Numerous  praciical  details  are  given  iiin- 

cerning  the  best  and  cheapest  forms  of  apparatus,  and 

the  methods  of  their  constiucticm  and  management; 

rendering  it  a  most  valuable  book  to  all  teachers  or 

students  of  the  .science. 


LITERARY   NOTES. 
Modern  Theories  of  Chemistry .    By  Dr.  Lothar  Meyer. 

'Translated    by    Professors    Bedson    and   Williams. 

Published  by  Longmans,  Green,  &  Co.,  New  York. 

Price  «5.50. 

When,  some  fifteen  years  ago,  Professor  Cooke 
published  his  Neic  Chemistry,  the  fact  that  new  theo- 
ries of  chemical  philosophy  had  been  advanced,  and 
that  the  interpretations  of  chemical  phenomena  were 
radically  iliffeient  from  those  of  former  times,  was  first 
Imnight  into  popular  notice.  Since'  that  time,  how- 
ever, the  science  of  chemistry  has  continued  to  ad- 
vance, and  we  now  have  the  periodic  law,  the  relations 
of  cliemical  activity  to  heat,  the  dynamic  aiul  static 
phenomena  of  the  atoms  and  molecules,  and  their  gen- 
eral connection  wiih  physical  phenomena,  all  of  w  hich 
are  based  upon  the  results  of  the  investigations  of  the 
past  few  years.  Dr.  Meyer's  work  gives  a  full  and 
exhaustive  description  of  all  the  theories,  both  old  and 
new,  upon  which  the  present  science  of  chendstry  is 
based,  and  will  he  a  necessity  to  any  chemist  who 
wishes  to  keep  abreast  with  the  progress  of  the  science. 
As  one  of  the  discoverers  of  the  periodic  law,  the  author 


The  Manual -Traiainff  School:  its  Aims,  Methods,  and 
Resnlts.  By  Professor  C.  M.  Woodward,  of  the  Man- 
ual 'Training  School,  Washington  University,  St. 
Louis.  Price  .$2.00.  Published  by  D.  C.  Heath  & 
Co.,'  Boston. 

This  book  is  exceedingly  practical,  its  main  object 
being  to  show  just  how  a  manual  training  school 
should  be  organized  and  conducted.  It  contains 
courses  of  stud.v.  jirogrammes  of  daily  exercises,  and 
working  drawings  and  descriptions  of  class  exercises 
in  wood  and  metal. 


Messrs.  Mariani  &  Co  ,  127  Fifth  Avpmie,  New  York, 
have  published  a  book  containing  a  full  description  of 
the  natural  history,  chemistry,  and  |iliysiological  and 
therapeutical  properties  of  Krythroxylon  Coca.  This 
interesting  little  book  will  be  sent  free  to  any  physi- 
cian upon  application. 

> 

Pamphlets,  etc.,  received:  A  Review  of  Profiress  in 
Artsand  Mann factnres during  MSr,  by  William  H.  Wahl, 
Ph.D  ;  The  fail  of  the  Earth  (25  cents),  by  William 
Danmar,  Brooklyn,  N  Y.;  ':  he  Construction  <if  Maps  in 
Relief,  by  Messrs.  John  and  Edward  Harden;  The 
Nati'onal'Sin  of  Lilerarii  Piracy  (price  5  cents),  Charles 
Scribner's  Sons,  New  York;  Ihnc  to  Grow  Straicberries, 
by  the  editor  of  tlie  London,  Ilorticidtural  Times  and 
others;  and  The  Relation  of  Science  to  Agriculture,  by 
N.  T.  Lupton  of  Alabama. 


From  lack  of  space,  the  notice   of   sex'eral    other 
volumes  received  must  he  deferred  till  next  month. 
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iRrtttint  anU  Pbarmatp. 


THE  NATURAL  FOOD   OF  MAN. 

The  question  as  to  what  constitutes  the 
proper  diet  for  mankind  is  one  that  has  been 
hotlj-  disputed.  A  small  class  of  physiologists 
claim  that  health  and  strength  are  to  be  found 
in  an  exclusive  meat  diet,  and  that  starch  and 
gastric  disturbance  are  synonymous  terms. 
The  much  larger  class  of  vegetarians  abhor  all 
food  "which  has  ever  lived,"  forgetting  that 
the  wonderful  vital  principle  is  just  as  surely 
present  in  a  grain  of  mustard-seed  as  in  a 
sheep  or  ox.  Both  classes,  like  most  hygienic 
reformers,  fail  to  take  into  account  the  differ- 
ent conditions  which  prevail  in  different  local- 
ities and  with  different  persons.  An  Esqui- 
maux would  soon  freeze  to  death  on  the  diet 
of  rice  which  satisfies  the  Chinese  cooly ;  while 
if  the  latter  childlike  individual  attempted  to 
sustain  life  by  the  blubber  and  walrus  meat 
of  his  Northern  brother,  the  Celestial  mortality 
tables  would  probably  form  very  agreeable  read- 
ing for  the  average  American  statesman. 

The  widelj-  differing  diets  upon  which  differ- 
ent races  of  men  live  and  thrive  show  that  the 
human  constitution  is  exceedingly-  tolerant  in 
this  as  in  manj-  other  respects  ;  but,  as  far  as 
the  structure  of  the  bod}'  can  give  us  anj-  indi- 
cation, it  would  seem  as  if  the  mixed  animal 
and  vegetable  diet  which  is  in  general  use  is 
that  best  adapted  to  its  welfare.  The  food 
provided  by  nature  for  the  nourishment  of  the 
new-born  infant  is  certainly  an  animal  product. 
The  sharp  incisors  and  canine  teeth  appear 
first,  while  the  heavj',  blunt  molars,  so  well 
adapted  for  grinding  up  the  soft  and  bulky 
fruits  and  vegetables,  appear  later ;  the  last 
"wisdom  teeth,"  in  fact,  not  being  cut  till 
adult  age  is  nearly  attained.  A  comparison 
of  the  human  teeth  with  those  of  the  carnivo- 
rous dog  or  cat  and  the  herbivorous  horse  or 
ox  will  show  very  forcibly  how  the  middle 
ground  which  mankind  occupy  is  indicated  by 
their  dental  formula,  and  the  same  relations 
have  been  noted  in  the  digestive  and  assimila- 
tive organs. 

Admitting,  then,  that  a  mixed  diet  is  the  best 
adapted  to  the  human  sj-stem,  the  question 
arises.  How  shall  the  proper  proportion  between 
the  two  classes  of  food  be  determined  ?  Within 
reasonable  limits  we  think  this  can  best  be  left 
to  the  feelings  of  the  individual.  A  hard- 
working laborer  requires  and  relishes  a  more 
nitrogenous  and  stimulating  diet  than  the  clerk 
or  shop-girl,  whose  labor  is  chiefly  mental,  and 
whose  occupation  requires  them  to  remain  in- 
doors the  greater  part  of  the  time.  But  the 
proper  variety  of  food  is  also  a  personal  pecul- 
iaritj-.  "What  is  one  man's  meat  is  another 
man's  poison  ;  "  and  if  one  relishes  and  digests 
his  food,  and  refrains  from  substituting  stimu- 
lants in  its  place,  he  may  be  tolerably  certain 
that  his  feelings  will  prove  a  safe  guide,  and  he 
need  not  concern  himself  about  the  proper  pro- 
portion of  starches,  sugars,  or  albuminoids  in 
his  daily  diet.  , 

Cholera  is  known  in  Chili  as  "the  flail," — a 
very  appropriate  name. 


[Original  in  Popular  Science  News.] 
"THE  CATARRH." 

BY   MAURICE    D.    CLARKE,    M.D. 

The  word  "catarrh,"  from  a  Greek  verb  that 
means  to  flow,  defines  properly,  as  used  in  medicine, 
any  inflammation  characterized  by  an  excess  of 
fluid  secretion,  although  in  this  country  it  has  been 
very  commonly  restricted  to  such  inflammations  of 
the  upper  air-passages  alone.  In  France,  however, 
it  is  applied  indiscriminately  to  diseases  of  all  the 
mucous  surfaces  (so  called)  ;  and  with  us  it  is 
much  more  in  vogue  to  speak  of  a  catarrh  of  the 
lungs,  catarrh  of  the  intestine,  etc.,  than  it  used 
to  be.  A  catarrhal  inflammation  of  the  lungs,  for 
example,  is  a  well-defined  condition,  and  one  of 
marked  contrast  to  the  fibrinous  inflammation ,  which 
is  what  we  usually  mean  by  the  term  "pneumo- 
nia," —  distinctions  of  much  theoretical  and  practi- 
cal importance  to  medical  men,  though  of  necessity 
caviare  to  the  multitude.  Every-day  speech, 
again,  has  so  far  narrowed  the  meaning  of  the  word, 
that  "  the  catarrh  "  is  commonly  supposed  to  be  a 
specific  affection  ;  and  when  a  patient  comes  to 
the  physician  with  the  statement  that  he  "  has  the 
catarrh  bad,"  the  latter  understands  that  he  has 
probably  nasal  or  pharyngeal  affection,  or  both,  to 
deal  with. 

Of  the  fact  that  more  or  less  of  us  in  this  region 
"  have  the  catarrh  "  to  a  greateror  less  degree,  we 
have  aural  and  ocular  evidences  in  excess.  Were 
we  blind  to  other  suggestions,  we  could  not  fail  to 
be  impressed  by  the  insistance  of  the  newspaper 
advertisements,  whose  loquacious  and  vivid  descrip- 
tion, minute  as  to  detail  and  graphic  as  to  fact, — 
some  of  them  as  "fetid"  as  the  "droppings" 
they  celebrate,  —  refuse  us  the  boon  of  ignorance  as 
to  the  varied  forms  of  unpleasantness  the  symptoms 
of  "the  catarrh"  assume.  Suffice  it  to  say  that 
the  sympathizing  albeit  somewhat  wearied  reader 
is  borne  along  a  torrent  of  woes  until  the  climax 
of  a  general  systemic  decay  impends,  when  he  is 
devoutly  grateful  to  learn  that  there  is  yet  one  hope 
of  rescue  for  these  travellers  in  the  valley  of  the 
shadow  of  death,  —  A's  pills  or  B's  snuff  or  C's 
lotion,  as  the  case  may  be.  There  is  a  grim  sug- 
gestiveness  of  streaked  floors  and  sawdust-filled 
spittoons  in  the  "  Hawk  and  Spit,"  the  name  of  a 
bar-room  not  many  miles  from  Boston.  The  nasal 
twang  of  the  Yankee  has  become  a  matter  of  tra- 
dition, and  not  unjustly;  while  New-Englanders 
are  said,  in  popular  parlance,  to  "  talk  through 
the  nose,"  though  this  is  exactly  what  they  do  not 
do.  When  we  have  a  "cold  in  the  head  "  (i.e.,  a 
catarrh  of  the  mucous  membranes  lining  some  of 
the  cavities  of  the  head),  the  congestion  and  secre- 
tion of  those  of  the  nose,  when  this  is  involved, 
occlude  the  passage,  so  that  the  resonance  of  the 
vocal  sounds  gained  by  the  potency  of  this  channel 
of  air-supply  is  lost,  and  the  voice  becomes  what 
we  call  nasal.  We  remember  how  Dr.  Holmes  has 
celebrated  one  of  our  well-known  horse-jockeys 
as  — 

"  Budd  Doble,  wliose  catarrhal  name 
So  tills  the  nasal  trump  of  fame." 

Now,  probably  most  of  us  look  upon  the  nose 
as  a  double  hole  in  the  head  by  which  we  get,  with 
more  or  less  acuteness,  a  sense  of  smell,  and 
through  which  we  occasionally  breathe.  The  intri- 
cate mechanism,  and  the  skilful  adaptation  of 
means  to  end,  which,  in  common  with  the  other 
organs  of  special  sense,  it  exhibits,  naturally  do 
not  reveal  themselves  to  any  but  the  students  of 
anatomy  and  physiology.  Its  fourteen  bones  are 
probably  better  hidden  than  any  other  fourteen 
bones  of  the  body,  and  assist  in  converting  what 
would  otherwise  be  a  mere  channel  of  communica- 
tion, into  a  series  of  cavities  designed  and  adapted 


for  particular  purposes.  The  arch  of  four  bones 
which  forms  the  bridge  of  the  nose,  and  which  is 
of  such  strength  as  to  enable  the  gymnast  of  the 
circus  to  perform  the  feat  of  supporting  with  it  a 
man  on  a  ladder,  is  pieced  on  with  cartilage  to 
form  the  nostrils,  thi-ough  which  the  nose  commu- 
nicates with  the  outer  air.  Similar  openings 
behind  connect  it  with  the  upper  and  posterior 
parts  of  the  mouth.  The  space  between  these  an- 
terior and  posterior  openings  makes  a  large  cham- 
ber, divided  by  a  vertical  wall  into  halves,  each 
of  which  is  still  farther  separated  into  three  irreg- 
ular cavities  by  three  bones,  called  spongy,  from 
the  porosity  and  delicacy  of  their  texture.  The 
ceiling  of  these  chambers  is  formed  by  a  bone  of 
the  thinness  of  paper,  upon  which  lies  the  front 
part  of  the  brain,  —  a  fact  the  Egyptians  made  use 
of  in  embalming  their  corpses,  easily  crushing  this 
bone,  and  extracting  the  brain  through  the  nostrils. 
The  bone  is  called  cribriform  (sieve-like)  because 
it  is  perforated  by  many  minute  holes,  through 
which,  from  the  olfactory  bulbs  (specialized  parts 
of  the  brain  in  which  is  resident  the  capacity  of 
smell)  that  rest  on  its  upper  surface,  issue  the 
delicate  filaments  of  the  olfactory  nerves,  to  spread 
themselves  over  the  lining  membrane  of  the  two 
upper  spongy  bones.  It  is  in  the  upper  chambers 
of  the  nose,  therefore,  that  the  function  of  smell  is 
performed;  the  nerves  that  supply  the  lower  spongy 
bone  being  entirely  iinconnected  with  the  organs 
of  smell.  Over  these  latter,  however,  sweep  in 
and  out  the  currents  of  air  when  the  act  of  respira- 
tion is  properly  carried  out,  and  it  is  these  that  are 
especially  concerned  in  its  abnormal  performance. 
Usually  but  a  very  little  of  the  volume  of  air  that 
traverses  the  lower  chamber  of  the  nose  has  any 
influence  upon  its  upper  regions;  and  therefore, 
when  our  attention  is  attracted  by  an  odor,  we 
sniff,  in  order  to  bring  a  larger  quantity  of  air  into 
contact  with  the  higher  parts  of  the  nose,  or  olfac- 
tory cavities,  where  odors  are  perceived. 

But  the  half  has  not  been  told  of  the  anatomical 
and  physiological  arrangements  of  the  nose.  By 
minute  openings  its  chambers  have  communication 
with  many  other  parts  of  the  head,  —  with  the 
hollow  that  forms  the  greater  part  of  the  cheek- 
bone; with  the  eye  by  a  minute  spout  that  carries 
off  the  lachrymal  secretion,  unless  the  tears  are  so 
abundant  as  to  roll  down  the  cheeks;  with  the 
front  of  the  roof  of  the  mouth ;  with  the  abundant 
cells  of  the  bone  that  makes  the  forehead,  and  the 
congestion  of  whose  lining  membrane  probably 
accounts  for  the  severe  headache  that  so  often 
accompanies  and  aggravates  a  "cold  in  the  head." 
The  gateway  to  the  inner  air-passages,  its  abun- 
dant surfaces  raise  to  the  temperature  of  the  body 
the  air  inspired,  supply  it  with  the  moisture  it 
lacks,  and  sift  from  it  more  or  less  of  the  mechani- 
cal impurities  with  which  the  atmosphere  of  our 
houses  and  shops  is  laden. 

It  may  easily  be  imagined  that  an  apparatus  so 
complicated  would  be  liable  to  disarrangement, 
and  that,  exposed  as  it  must  be  to  all  sorts  of  ir- 
ritation, chemical,  mechanical,  and  atmospherical, 
it  would  show  the  effects  of  exposure.  How  sus- 
ceptible it  is  to  minor  irritations,  how  readily  we 
sneeze  when  we  do  not  want  to,  how  quickly  a 
draught  of  air  excites  its  secretion,  we  are  daily 
witnesses  in  our  own  persons.  Trifling  annoy- 
ances of  this  sort  we  meet  with  every  day.  If, 
however,  the  irritation  be  sharp  enough,  or  repeated 
often  enough,  there  results  an  inflammation  which 
goes  under  the  technical  name  of  rhinitis,  which 
may  be  of  any  grade  of  severity,  and  may  be  either 
acute  or  chronic.  Acute  rhinitis  (acute  coryza,  as 
it  is  sometimes  called)  is  usually  a  temporary  and 
trifling  matter,  provoked  most  commonly  by  the 
causes  that  provoke  "colds,"  whatever  these  may 
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be,  and  easily  gets  well  without  treatment,  although 
more  or  less  comfort  may  be  obtained  from  appli- 
cations, and  it  is  even  possible,  if  the  case  is  seen 
in  the  earliest  stages,  to  stop  it  then  and  there,  or,  as 
il  is  said,  "abort  the  attack."  This  happy  con- 
summation is  not  often  attained,  and  an  acute 
rhinitis,  generally  a  distressing  feature  of  a  cold 
in  the  head,  usually  runs  its  own  course  of  a  few 
days,  and  gets  well,  or  runs  on  into  a  more  or  less 
chronic  form. 

Chronic  rhinitis  has  three  forms  of  marked 
difference  in  fact  as  well  as  in  nomenclature.  The 
first  is  known  as  simple  chronic  rhinitis;  that  is, 
an  uncomplicated  chronic  inflammation.  The 
second  is  called  hypertrophic  rhinitis,  because  it 
is  attended  by  an  hypertrophy  (increase)  of  the  tis- 
sues involved.  The  third,  directly  opposed  to  the 
second,  is  atrophic  rhinitis,  because  it  occasions  an 
atrophy  (decrease)  of  the  tissues  involved.  Simple 
chronic  rhinitis  is  the  continuance  of  a  trouble 
once  acute,  and  which  goes  on  and  on,  scarcely 
heeded  by  the  sufferer.  The  discharge  is  constant, 
is  rather  thin,  and  easily  removed.  There  is  no 
obstruction  of  any  moment  to  breathing,  no  altera- 
tion in  the  sense  of  smell,  no  pain.  The  disease 
is  an  annoyance,  but  not  very  hard  to  endure. 
And  so  it  is  that  after  a  while  simple  rhinitis  lapses 
gradually  into  a  later  stage,  or  hypertrophic  rhinitis. 
In  this  condition  the  discharge  is  thicker,  more 
tenacious,  less  easily  removed.  The  membrane 
which  secretes  it,  and  which  covers  the  nasal  cham- 
bers, increases  so  as  to  take  up  part  of  the  space 
naturally  allotted  for  the  passage  of  air,  and  thus 
occa.sions  difiiculty  in  respiration,  —  a  difficulty 
■which  is  likely  to  be  re-enforccd  at  every  fresh 
attack,  when  a  new  congestion  of  the  surface  is 
superadded  to  the  existing  hypertrophy.  The 
troublesome  breathing,  the  nasal  toae,  the  general 
sense  of  discomfort,  send  patients  in  this  stage  to 
a  physician,  whose  examination  will  generally  dis- 
cover the  membrane  of  the  lower  air-passages  irreg- 
ularly swoJlen,  so  as  to  occlude  with  more  or  less 
completeness  the  air-channels,  and  covered  with  a 
thick  rauco-purulent  secretion.  The  third  and  un- 
common stage  is  due  to  the  contraction  of  new 
tissue  that  is  formed  by  the  inflammatory  processes. 
The  new  growths  that  blocked  the  way  in  the 
former  stage  are  shrunken  in  this,  so  that  there 
is  no  obstruction  to  respiration,  and  no  alteration 
in  the  voice.  The  discharge  is  altered ;  instead  of 
being  profuse  and  liquid,  it  is  scanty  and  dry, 
forming  crusts  and  scales.  In  the  cavities  formed 
by  the  irregular  deposition  of  tissue,  some  of  the 
secretions  may  be  retained  and  decomposed,  the 
resulting  odor  giving  the  name  of  fetid  catarrh 
or  rhinitis  to  this  condition. 

One  of  the  main  difficulties  attendant  upon  the 
cure  of  nasal  catarrh  is  the  time  and  patience  re- 
quired. We  are  all  apt  to  prefer  the  incon- 
veniences of  the  milder  forms  of  disease  to  the 
inconveniences  of  getting  them  cured.  And  the 
cure  of  "  the  catarrh  "  demands  not  only  the 
physician's  skill,  but  its  oft-repeated  exercise. 


[Specinlly  compiled  for  the  Popular  Science  Jfewa.] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY   W.    8.    WELLS,    M.D. 

Successful  operations  for  the  removal  of 
foreign  bodies  in  the  windpipe  are  always  inter- 
esting reading,  and  one  of  the  most  important 
eases  of  this  nature  yet  published  was  brought 
before  the  Medico- Chirurgical  Society,  London, 
lately,  by  Drs.  Cheadle  and  Smith.  The  patient 
was  a  girl  nine  years  old,  who  had  drawn  into  her 
throat  the  loose  metallic  cap  covering  the  end  of 
a  pencil  which  she  had  been  holding  in  her  mouth. 


Immediately  urgent  choking  and  difficulty  of 
breathing  followed,  which  was  soon  relieved  by  the 
passage  of  a  probang  down  the  oesophagus ;  and  it 
was  believed,  notwithstanding  the  great  pain  and 
coughing  at  the  time,  that  the  foreign  body  had 
been  pushed  into  the  stomach. 

Four  days  after  the  accident,  dulness  on  percus- 
sion, and  imperfect  entry  of  air  into  the  left  side 
of  the  chest,  were  noticed.  A  week  after  this 
there  was  almost  total  absence  of  respiratory  mur- 
mur on  the  same  side;  air  entering  only  over  a 
limited  portion  of  the  upper  part  in  front,  with 
great  retraction  of  the  left  side  of  the  chest,  show- 
ing that  the  lung  must  have  been  much  collapsed. 
The  pulse  and  temperature  remained  normal ;  there 
was  no  difficulty  in  breathing,  but  occasional  short 
cough,  aggravated  by  exertion.  The  conclusion 
arrived  at  was,  that  the  metallic  cap,  measuring  an 
inch  and  a  quarter,  was  lodged  at  the  extreme  end 
of  the  left  bronchus ;  and  it  was  decided  to  attempt 
its  removal  by  tracheotomy. 

Provision  was  made  for  dealing  with  whichever 
end  of  the  cap  should  present,  though  it  was 
expected  that  the  open  end  would  be  towards  the 
mouth;  and  for  this,  a  pair  of  suitably  curved 
forceps  with  external  grip  was  provided. 

The  isthmus  of  the  thyroid  was  divided  be- 
tween two  ligatures,  the  trachea  freely  opened, 
and  the  edges  of  the  tracheal  wound  attached  to 
the  edges  of  the  skin  wound  by  silk  sutures,  so  as 
to  keep  the  trachea  widely  open.  A  long  probe 
was  now  passed  into  the  bronchus,  and  at  once 
detected  the  foreign  body  in  the  jiosition  assigned 
to  it,  and  with  the  open  end  uppermost. 

Removing  the  sound,  the  forceps  were  introduced, 
and  the  cap  extracted  without  the  least  difficulty. 
The  lung  slowly  expanded,  and  fourteen  days  after 
the  operation  the  patient  was  substantially  well, 
the  wound  having  been  allowed  to  granulate. 

The  chief  point  in  the  operation  was  the  wide 
incision  made  into  the  trachea,  and  the  stitching  of 
this  to  the  skin  wound,  which  kept  it  wide  open, 
which  was  found  to  be  a  great  convenience  during 
the  operation,  as,  when  the  trachea  is  held  open  by 
hooks,  these  are  very  apt  to  slip;  and  even  if  they  do 
not,  the  hands  of  those  holding  them  are  likely  to 
be  in  the  operator's  way.  Mr.  Smith  said  he  had 
taken  the  idea  of  the  forceps  from  those  used  in 
intubation,  which  have  an  external  grip. 

lie  pointed  out  the  great  difference  in  prognosis 
according  to  the  nature  of  the  foreign  body,  and 
related  a  case  where  a  large  sugar-plum  had  passed 
into  a  child's  trachea,  and  in  the  course  of  ten 
minutes  or  so  had  become  completely  dissolved,  all 
symptoms  of  obstruction  passing  away. 

Pkostatic  disturbances  incident  to  advancing 
years  have  hitherto  been  treated  with  such  pallia- 
tive though  often  ineffectual  measures  as  could  be 
aiforded  by  the  use  of  the  catheter  and  the  exhibi- 
tion of  drugs. 

But  now  operative  procedures  are  claiming 
notice,  the  most  recent  of  which  was  advocated  by 
Mr.  McGill  at  a  late  meeting  of  the  London 
Clinical  Society. 

The  operation  itself  consists  in  opening  the 
bladder  above  the  pubes,  in  the  usual  manner,  and 
removing  with  scissors  and  forceps  that  portion  of 
the  enlarged  prostate  which  prevents  the  outflow 
of  urine.  Mr.  McGill  reported  three  cases  in 
which  the  operation  had  been  successfully  per- 
formed, affording  in  all  the  cases  immediate  relief 
from  years  of  misery. 

A  CASE  of  re-section  of  the  left  lobe  of  the  liver, 
the  disease  having  been  caused  in  a  woman  about 
thirty  years  of  age,  by  tight  lacing,  is  related  in 
the  Berlin  Klin.  Woch.  by  Dr.  Langenbuch.     The 


tumor  was  of  the  size  of  the  fist,  dense,  elastic, 
not  fluctuating,  moving  with  respiration,  and  its 
dulness  continuous  with  that  of  the  liver.  It  was 
located  in  the  epigastrium,  and  caused  pain  both  on 
standing  and  on  lying  down.  The  diagnosis  lay 
between  hydatid  tumor  and  deformity  from  tight 
lacing.  An  exploratory  incision  proved  that  the 
case  was  the  latter,  but  involving  the  left  lobe.  The 
portion  of  the  lobe  forming  the  tumor  was  practi- 
cally isolated  from  the  rest  of  the  organ  by  a  broad 
but  ligamentous  pedicle,  and  therefore  was  func- 
tionally of  no  service.  Dr.  Langenbuch  decided 
that  it  was  advisable  to  remove  the  source  of  so 
much  distress.  Accordingly  the  pedicle  was  trans- 
fixed by  ligatures,  and  the  lobe  excised. 

After  running  the  gantlet  of  secondary  hemor- 
rhage and  an  attack  of  ascites,  the  woman  recov- 
ered. 

The  portion  of  liver  removed  weighed  about 
twelve  ounces.  Injuries  to  the  liver  from  tight 
lacing  usually  involve  the  right  lobe  but  this  case 
shows  the  feasibility  of  removing  either  lobe  when 
degenerated  so  as  to  become  functionally  inert. 

At  the  London  ^ledical  and  Chirurgical  Society 
Dr.  Gowers  recently  showed  a  patient  from  whose 
spine  a  tumor  was  successfully  removed.  He  had 
suffered  severe  pain  for  about  three  years,  located 
just  below  and  inside  the  angle  of  the  left  scapula, 
and  it  was  accompanied  by  absolute  loss  of  motion 
and  sensation  of  the  body  and  limbs  below  that  level. 

Mr.  Victor  Horsely  removed  the  spines,  and 
parts  of  the  laminse  of  the  fifth  and  fourth  dorsal 
vertebra?;  but  not  until  the  third  vertebra  had  been 
similarly  opened,  did  the  tumor  come  into  sight. 
It  was  a  small  oval  myxoma,  compressing  and 
making  a  deep  impression  on  the  left  side  of  the 
spinal  cord  below  the  third  vertebra.  It  was  easily 
shelled  out,  and  under  careful  antiseptic  treatment 
the  wound  healed,  but  for  three  or  four  weeks  the 
pain  did  not  abate.  After  that,  however,  it 
decreased,  until,  seven  months  after,  it  is  entirely 
gone,  and  the  sensation  and  motion  of  the  body 
and  legs  are  almost  completely  restored.  This  is 
stated  to  be  the  first  time  such  an  operation  has 
been  attempted. 

In  cases  of  greatly  contracted  pelvis,  endanger- 
ing both  the  mother  and  the  unborn  infant,  Dr. 
MacEwen  suggests  the  substitution  of  subcufane- 
ous  osteotomy  for  abdominal  section.  He  claims 
to  have  demonstrated  that  section  of  the  pubic 
bone  an  inch  and  a  half  or  two  inches  from  the 
symphysis  pubis,  and  section  of  the  ascending 
rami  of  the  ischia,  would  add  one  and  one-half 
inches  to  the  antero-posterior  diameter  of  the 
pelvis,  and  that,  in  case  more  room  is  required,  the 
ilium  could  be  divided  on  each  side.  The  opera- 
tion has  never  been  performed  yet  upon  the  living 
subject,  but  Professor  MacEwen  holds  himself 
ready  to  perform  it  when  called  upon.  Candidates 
for  the  Ccesarian  Section  will  bear  this  important 
announcement  in  mind. 

Chronic  poisoning  by  coffee  has  received  some 
attention  by  Guelliot  of  Reims.  Coffeeism  is 
found  in  a  class  directly  opposite  to  those  in  whom 
theism  is  found,  the  former  being  liable  in  well- 
to-do  overfed  individuals,  while  theism  is  found  in 
half-starved  women  who  are  accustomed  to  carry 
on  the  most  severe  toil,  with  scarcely  any  other  food 
than  crackers  and  tea.  The  symptoms  of  coffeeism 
are  anorexia,  or  want  of  appetite,  sleeplessness,  and 
nervous  tremblings,  with  various  evidences  of  indi- 
gestion and  non-assimilation,  torpor  of  the  liver, 
and  non-elimniation  of  tissue  waste.  The 
emunctory  system  is  clogged.  In  theism  the 
treatment  is  rest  and  nourishment;  but,  unless  the 
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patient  has  used  coffee  to  stimulate  his  brain 
during  mental  strain,  his  condition  is  that  of  the 
gourmand  whose  system  requires  unloading,  and 
who,  instead  of  rest,  should  be  made  to  exercise  on 
low  diet,  with  coffee  left  out. 

In  the  Anatomischer  Anzeiger  is  a  curious 
article  on  "  Epidermal  Pigment  and  Epidermal 
Alimentation."  Experiments  by  Karg,  KoUiker, 
and  Abey  demonstrated  that  the  skin  of  a  white 
person  transplanted  on  the  skin  of  a  negro  became 
as  black  as  the  skin  of  the  negro.  On  the  contrary, 
the  skin  of  a  negro  inoculated  on  the  skin  of  a 
white  person  lost  its  pigment,  and  became  as  white 
as  its  surrounding  tissue. 

Gersung,  Cenlralbl.  f.  Chir.,  employs  wicking 
impregnated  with  iodoform,  in  place  of  strips  of 
gauze,  as  a  tampon  for  wound-cavities.  Many  dis- 
advantages are  pointed  out  connected  with  the  use 
of  gauze,  especially  in  cavities;  while  the  advan- 
tages claimed  for  the  wicking  are,  that  a  sufficient 
length  of  the  wick  may  be  used  to  fill  up  the 
cavity,  while  the  end  left  to  protrude  is  no  larger 
than  a  drainage-tube,  and  its  removal  is  readily 
accomplished.  This  dressing  is  said  to  have  been 
adopted  in  several  Vienna  hospitals.  In  Billroth 's 
Clinic  an  iodoform-tannic  wick  is  employed  as  a 
tampon,  made  by  sprinkling  iodoform  wicking 
with  tannic  acid.  If  the  discharge  from  the  wound 
is  great,  a  drainage-tube  should  be  combined  with 
the  medicated  wick. 

The  sulpho-benzoate  of  soda  for  the  dressing 
of  wounds  was  particularly  lauded  by  Dr.  Heckle 
at  a  recent  meeting  of  the  Academy  of  Sciences, 
Paris.  The  results  claimed  has  been  so  satisfac- 
tory, that  the  doctor  considers  this  agent  far  supe- 
rior to  any  and  all  antiseptics  now  in  use,  and 
with  none  of  the  objections  pertaining  to  most  of 
them. 

—* — 
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MEDICAL   MISCELLANY. 

BY    DR.    S.    F.    LANDKKY. 

Sick-Headache. —  The  headache  of  indigestion, 
accompanied  by  scotoma,  or  scintillations  and  daz- 
zlings  of  light  before  the  eyes,  is  always  due  to 
acidity  and  evolution  of  ga.ses  in  the  stomach. 
When  not  accompanied  by  aphasia  or  by  a  want  of 
co-ordination,  it  is  easily  cured  by  common  salera- 
tus  or  supercarbonate  of  soda.  Let  the  patient 
take  one-fourth  of  a  teaspoonful  in  much  water, 
—  say,  four  to  six  tablespoonf uls,  or  more,  —  wait 
a  few  minutes,  and  if  not  relieved  repeat  the  dose. 
The  glimmering  soon  ceases,  and  the  pain  forgets 
to  follow.  Hot  water  can  be  used  if  the  stomach  is 
very  weak,  and  Bondault's  pepsin  will  sometimes 
relieve  it  without  the  soda. 

fiLYCEHiNE  AS  AN  Infusoricide.  —  The  Writer 
would  draw  attention  to  the  fact  that  glycerine  is 
a  potent  destroyer  of  infusorial  life.  To  a  micros- 
copist  every  thing  visible  becomes  a  subject  for 
microscopy.  Hence,  in  passing  a  turbid  mud-hole 
by  the  roadside,  a  small  vial  of  the  filthy  water 
was  secured,  to  ascertain  "  what  was  in  it." 
Euglenias,  rotifers,  kolpodes,  and  all  manner  of 
curious  animalcute  were  found.  After  enjoying 
the  sight  for  a  while,  like  any  other  child,  I  desired 
to  tear  down  the  cob-house  my  fancy  and  micro- 
scope had  built  up  for  observation.  One  agent  after 
another  was  tried  on  .separate  portions,  till  finally 
glycerine  was  obtained,  and  a  drop  of  it  in  their 
midst  worked  wonders.  It  must  have  effectually 
shut  out  the  air,  as  grease  does  when  a  fly  drops  in 
it ;   for  no  sooner  had  it  mingled  with   the  water 


than  "  every  mother's  son  "  of  an  animalcule  died, 
nor  could  the  addition  of  fresh  water  bring  them 
to  life.  Numberless  experiments  confirmed  the 
results  then  obtained.  Glycerine,  however,  will  not 
destroy  vinegar  eels. 

Overheat  as  a  Cause  of  Disease.  —  Coup 
de  soleil  is  an  acknowledged  cause  of  many  deaths, 
and  a  fruitful  source  of  cerebral  trouble  in  after- 
years  to  those  who  survive  a  severe  attack  of  what 
is  popularly  known  as  sunstroke.  But  let  me  add 
a  word  of  caution  to  women  who  cook  and  have  to 
toil  over  heated  stoves,  and  in  the  close,  hot  air  of 
overheated  kitchens,  against  coup  d'e'tuve,  or  stove- 
stroke.  Before  the  old-fashioned  open  fireplace 
our  mothers  and  sisters  suffered  much  from  the 
effects  of  direct  heat  in  the  face;  and  in  browning 
coffee,  boiling,  and  baking,  they  would  often  be  well- 
nigh  overpowered  with  the  heat.  Here,  however, 
was  an  occasional  relief,  by  the  moving  of  cold 
currents  to  the  open  fire,  that  worked  to  their 
benefit.  Moreover,  with  the  introduction  of  stoves 
came  the  building  of  smaller  rooms  for  kitchens, 
and  the  consequently  greater  accumulations  of  heat 
about  the  stoves,  especially  when  washing,  ironing, 
and  baking,  that  in  time  proved  a  prolific  source 
of  bronchitis,  asthma,  headaches,  and  disturbed 
circulations.  Diseases  have  multiplied  aggres- 
sively with  the  increase  of  patents,  till  at  present 
it  is  no  uncommon  thing  to  find  abundant  work  for 
those  who  treat  respiratory  diseases  in  almost 
every  household  where  stoves  are  commonly  used 
Especially  is  this  the  case  where  proper  ventilation 
is  not  secured,  and  ample  room  giveil  to  cooks  to 
occasionally  escape  the  effects  of  direct  stove-heat. 

I  slept  one  night  in  a  small  bedroom  in  which 
was  a  small  stove.  The  night  was  a  cold  one  in 
winter.  The  stove  was  filled  with  wood,  and  all 
the  dampers  closed  to  prevent  rapid  burning.  It 
proved,  however,  to  be  full  of  open  joints,  and  at 
length  a  furious  fire  was  the  result.  I  awoke 
bathed  in  sweat,  suffocated  almost  to  smothering, 
roaring  in  the  ears  equal  to'  a  railroad  train, 
dizziness  so  great  I  could  hardly  get  out  of  bed 
to  attend  to  opening  doors  and  cooling  the  stove. 
What  I  suffered  has  given  me  a  sympathy  for  those 
who  must  endure,  only  in  less  degree,  the  heat  of 
kitchen  stoves.  No  wonder  that  apoplexy,  epilepsy, 
cerebral  congestion,  and  congestive  headaches, 
severe  colds,  and  bronchitis,  are  the  common  ail- 
ments of  those  who  suffer  from  coup  d'eluve. 
Beware  of  overheating  yourself  or  your  babies; 
keep  baby's  feet,  and  not  its  head,  toward  the 
stove. 

Milk  Sickness  — The  English  synonymes  of 
sick  stomach,  swamp  sickness,  tires,  slows,  stiff 
joints,  trembles,  puking  fever,  river  sickness,  aptly 
describe  some  of  its  symptoms.  It  is  about  the 
only  word,  as  the  name  of  a  disease,  for  which 
Dunglison  could  not  find,  or  at  least  does  not  give, 
about  seventy-Jive  Greek,  Dutch,  Latin,  French, 
and  German  synonymes.  Most  of  the  works  on 
medical  practice  wholly  ignore  its  existence,  or 
show  their  wisdom  in  ignorance  by  saying  nothing 
about  it. 

Dunglison  says  truthfully,  "It  is  attributed  in 
cattle  to  something  eaten  or  drunk  by  them,  and 
in  man  to  the  eating  of  the  flesh  of  animals  labor- 
ing under  the  disease."  But  he  makes  another 
statement,  "It  is  endemic,"  which  is  not  borne 
out  by  experience:  for,  out  of  a  hundred  head  of 
cattle  grazing  over  the  same  ground,  perhaps  not 
more  than  six  to  a  dozen  will  become  affected; 
and  of  those  families  who  use  the  milk,  some  will 
not  feel  any  serious  effects,  others  will  be  pros- 
trated, and  others  again  in  the  same  family,  per- 
haps, be  slightly  nauseated,  and  feel  badly  for  a 


few  days.  But  to  those  who  are  in  a  susceptible 
condition,  and  receive  a  sufficient  quantity  of  the 
poison,  it  is  certain  death  without  speedy  and  in- 
telligent relief. 

The  symptoms  are  those  which  the  same  author 
gives  for  acronarcotic  poisons.  In  1854-56  Carroll 
County,  Ind.,  near  Lockport,  was  much  annoyed 
by  this  fearful  ailment.  In  company  with  my 
preceptor,  Dr.  M.  A.  Parr,  I  visited  a  great  many 
who  were  thus  afiiicted.  But  we  never  gave  an 
emetic,  except  at  the  very  commencement.  Emet- 
ics are  too  exhausting,  and  the  patient's  strength 
must  be  well  husbanded,  or  in  the  relapsing  stage 
he  will  sink  from  sheer  exhaustion.  I  have  seen 
a  hollow  in  the  epigastrium  that  would  receive  a 
good-sized  cup,  and  the  bowels  so  dry  they  would 
almost  rustle  like  autumn  leaves.  Mucilaginous 
drinks,  an  active  purge,  followed,  if  ineffective,  by 
large  clysters  of  soap  and  water,  or  salted  gruel, 
repeated  till  effective,  followed  by  supporting  treat- 
ment of  tonics,  ammonia,  beef-tea,  etc.,  never 
failed,  except  when  the  patient  was  already  beyond 
the  reach  of  help.  The  cause  of  milk  sickness  is 
the  Rhus  toxicodendron,  the  leaves  of  which  are 
eaten  by  cattle,  and  communicated  to  their  calves 
through  their  milk,  and  to  humanity  through  both 
milk  and  flesh.  I  suggested  the  above  to  my  pre- 
ceptor, and  we  tried  and  proved  it  to  be  true,  and  at 
this  late  day  I  give  it  freely,  that  others  may  know 
the  cause,  and  be  able  to  save  lives  that  may  be  in 
jeopardy. 

Retreating  Foreheads.  —  Business-men  gen- 
erally recognize  the  importance  of  active  mental 
powers  and  perceptivity  in  their  subordinates. 
Thinkers  will  always  be  in  demand;  but  the  more 
active  seamen,  laborers,  bookkeepers,  typewriters, 
shorthand  writers,  telegraphers,  clerks,  ticket 
agents,  and  rapid  as  well  as  accurate  talkers, 
writers,  and  accountants,  will  be  in  still  greater 
demand.  With  the  increase  of  inventions,  the  in- 
troduction of  new  machinery  and  newer  methods 
of  business,  come  also  the  well-trained,  active 
hands,  brains,  and  tongues  of  those  who  are  to 
take  the  places  of  the  slow-plodding,  old-fashioned 
business-men.  Men  must  now  know  what  they  are 
doing,  and  what  they  will  or  can  do  under  all  the 
possible  changes  and  environments  of  their  situa- 
tions in  life.  Deception,  sharp  trading,  adultera- 
tion, and  often  unprincipled  competition,  face 
honest  men.  With  these  overwrought  but  dis- 
honest perceptive  intellects,  sharp  as  an  edge-tool 
in  their  specialties,  must  the  fair-minded  and 
slower-acting  but  more  deeply  thinking  men 
compete.  Fortunes  are  often  made  or  lost  on  the 
spur  of  a  moment.  Quick  apprehension,  rapid 
decision,  far-seeing,  comprehensive  thought,  —  fem- 
inine intuition,  one  might  say,  —  that  decides 
first  and  thinks  afterward,  is  what  the  business- 
men of  to-day  need  and  seek :  an  accuracy  of 
observation  that  decides  of  a  man,  whatever  his 
pretensions  may  be,  at  a  single  glance.  The  war 
of  secession  dried  up  many  of  the  fountains  of 
extravagance  and  ignorance.  Utility  came  to  the 
front.  Men  of  beauty,  thought,  talents,  and  wealth 
were  tried  and  condemned.  "What  is  he?" 
"  what  does  he  know?  "  "  who  were  his  ances- 
tors? "  were  seldom  asked.  "  What  can  he  do?  " 
became  the  question  of  the  hour.  He  only  who 
could  accomplish  was  in  demand.  By  the  people 
only  real  necessities  were  asked  for  or  purchased, 
and  really  perceptive  men  were  those  who  reaped 
the  harvests  during  the  war.  Men  of  retreating 
foreheads  made  the  war,  fought  it  through,  reaped 
its  benefits,  and  settled  down  to  think  after  the 
work  was  done.  We  do  not  mean  that  reason  was 
ignored,  nor  that  these  retreating  foreheads  lacked 
in  intellect  or  wisdom ;  but  we  do  say,  and  mean 
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it,  that  from  the  inception  of  that  war  men  have 
placed  action  in  the  vanguard,  and  meditation  in 
the  rear,  of  the  army  of  progress.  Lecturing  to- 
day is  a  thing  of  the  past,  unless  accomplished  by 
men  of  fire  and  experience.  Men  who  can  say 
much  in  little,  and  say  it  well,  who  know  when  to 
speak,  how  long  to  talk,  and  when  to  cease,  are  the 
men  desired  and  sought  for.  He  who  has  learned 
to  put  fire  in  his  speech,  and  a  superfluity  of  notes 
in  the  fire,  whose  brows  project  beyond  his  eyes, 
who  has  a  retreating  forehead,  is  the  one  who 
occupies  the  rostrum,  the  pulpit,  and  the  bench. 


PATENT  MEDICINES. 
Pkofessor  Chandler  says  :  "These  firms  of 
manufacturers  of  proprietary  medicines,  nine  out  of 
ten,  live  solely  by  the  newspapers,  and  sometimes 
are  admirably  managed.  I  know  some  establish- 
ments in  which  there  is  a  regular  staff  employed ; 
I  know  something  about  them,  because  they  try  to 
bribe  me  to  certify  to  the  value  of  their  concoc- 
tions. As  I  say,  there  is  a  regular  staff.  There 
is  the  literary  man,  who  writes  the  letters,  giving 
marvellous  accounts  of  marvellous  cures  ;  there  is 
the  artist,  who  shows  the  patient  before  and  after 
taking  twenty-two  bottles  of  the  medicine  ;  there 
is  the  poet,  who  composes  poems  upon  the  subject; 
there  is  the  liar,  who  swears  to  what  he  knows 
isn't  true,  and  the  forger,  who  produces  testimo- 
nials from  his  own  imagination.  Without  exagger- 
ation, I  should  say  that  nine  out  of  ten  of  these 
proprietary  medicines  are  frauds,  pure  and  simple; 
the  real  business  is  advertising  for  dupes.  The 
medical  part  of  it  is  but  a  side  issue.  I  am  pretty 
sure,  if  1  were  to  pound  up  brickbats,  and  spend 
a  hundred  thousand  dollars  in  offering  it  at  a  dollar 
an  ounce,  as  a  sure  cure  for  some  disease  which 
cannot  be  cured,  I  should  get  back  at  least  a  hun- 
dred and  ten  thousand  dollars,  thus  giving  me 
ten  thousand  doUai's  for  my  trouble.  Nine-tenths 
of  the  medicines  sent  out  in  this  fashion  have  no 
more  curative  properties  than  brickbat  dust."  — 
Medical  Record. 


MEDICAL  MEMORANDA. 

How  TO  Abort  a  Felon.  —  Dr.  John  T. 
Metcalf  writes  to  the  Boston  Medical  and  Surgical 
Journal:  "  In  1839  I  learned  that  a  felon  could,  if 
seen  early  enough,  be  made  to  abort  by  wrapping 
the  finger-end  with  narrow  strips  of  adhesive  plas- 
ter. When  pus  has  been  formed,  I  learned  twenty 
years  ago,  from  a  country  doctor,  that  immediate 
relief  and  speedy  cure  would  follow  the  gentle, 
slow  separation  of  the  nail  from  its  envelope  by 
means  of  a  penknife  blade,  not  too  sharp,  at  the 
point  nearest  the  seat  of  greatest  pain.  Very  soon 
a  drop  of  pus  shows  itself,  and  relief  comes.  I  am 
aware  that  the  plan  described  is  known  to  many 
medical  men.  It  was  not  known  to  me  at  the  time 
referred  to,  when  the  country  doctor  showed  me 
how  to  treat  a  paronychious  patient  whose  finger 
I  was  about  to  lay  open  by  the  '  free  incision  down 
to  the  bone,'  taught  in  the  lessons  of  my  great 
masters." 

Internal  Use  of  Glycerine.  —  Dr.  Tisne 
asserts  that  glycerine  taken  internally  exerts  a 
beneficial  effect  upon  nutrition,  increasing  the 
weight,  and  palliating  many  of  the  distressing 
symptoms  of  phthisis,  such  as  loss  of  appetite, 
diarrhoea,  night  sweats,  and  insomnia.  Its  action 
on  the  liver  is  manifested  by  an  increase  in  the 
size  of  the  organ,  and  a  more  abundant  flow  of 
bile.  It  has  a  diuretic  effect,  and  increases  the 
excretion  of  urea,  the  chlorides,  and  phosphates. 
The  alkalinity  of  the  urine  is  diminished;  and  if 
any  pus  be  present  in  this,  it  is  greatly  lessened  in 
amount. 


The  "  Cannon-Ball  "  Cure.  —  In  the  treat- 
ment of  chronic  constipation,  the  light  ammunition 
heretofore  in  use  in  the  form  of  pills  will  be  re- 
placed by  cannon-balls.  Dr.  Sahli  highly  recom- 
mends them  in  that  affection,  the  ball  to  be  rolled 
about  over  the  abdomen  every  day  for  five  or  ten 
minutes  at  a  time.  The  ball  should  weigh  from 
four  to  five  pounds. 

An  Elegant  Seidlitz- Powder  Solution: 
Solution  No.  1. 

B.  Sodii  bicarbonatis 3ij. 

Potassii  et  sodii  tart 3ij. 

Syr.  aurantii  cort.  recent 3  vi. 

Aq.  gaultberias  ad 3  ij. 

M.  ft.  sol. 
SiG.  —  Pour  in  a  goblet  half  full  of  cracked  ice. 

Solution  No.  2. 

R     Acid  tartarlci gr.  xxxv. 

Syr.  aurant  cort.  recent 3s8. 

Aq.  gaultberise  ad 3j. 

M.  ft.  sol. 
SiG.  —  Add  to  No.  1,  and  drink  while  effervescing. 

This  forms  an  agreeable  aud  effective  aperient, 
devoid  of  any  saline  taste,  effervescing  slowly,  and 
contains  the  virtue  of  one  sedlitz  powder,  United 
States  Pharmacopeia,  1880. 

This  may  be  prescribed  in  quantity,  as  it  will 
keep  indefinitely. 

The  taste  is  as  agreeable  as  soda-water.  Aro- 
matic sirup  may  be  used  if  it  is  desired.  —  H.  S. 
Brookes,  in  St.  Louis  Courier  of  Medicine. 

Then  and  Now.  —  The  following  figures  are 
taken  from  an  old  price-book  of  one  of  the  leading 
drug-stores  in  this  city,  and  show  the  great  de- 
crease in  price  of  many  medicines  in  recent 
years:  Acid  hydrocyanic,  25  cents  a  drachm;  acid 
succinic,  $300  an  ounce;  alcohol,  25  cents  a  pint; 
brucine,  $50  an  ounce;  delphine,  $80  an  ounce; 
emetine,  $36  an  ounce;  linium  usitatissinium,  17 
cents  a  pound;  morphine, $50  an  ounce;  narcotine, 
$100  an  ounce;  sulphas  cinchonse,  $10  an  ounce; 
sulphas  quininfe,  $1.50  a  drachm;  hatcase  (oiled 
silk),  $1.50  a  yard;  Prussian  blue,  25  cents  an 
ounce.  Tinctures  were  6  or  12  cents  an  ounce; 
ointments,  12  cents  an  ounce;  and  sirups,  6  cents 
an  ounce  by  weight,  or  8  cents  by  measure. 

— ♦-:— 

HUMORS. 

A  Littb  Boy  fell  in  convulsions  on  the  street 
one  day,  and  the  doctor  was  hastily  summoned. 
"  Has  he  kicked  the  bucket,  doctor?  "  asked  one 
of  the  crowd.  "No,"  returned  the  doctor:  "he 
has  only  turned  a  little  pale." 

Hydrophobia.  —  In  an  up-town  horse-car  a 
day  or  two  ago,  a  passenger  was  groaning  and 
twisting  about  on  his  seat. 

"  Are  you  suffering,  sir?"  asked  a  sympathetic 
neighbor. 

"Suffering?  I  should  say  so.  I've  been  bit- 
ten by  a  mad  dog,"  said  the  man  with  energy, 
"  and  am  on  my  way  to  the  doctor." 

Sudden  silence  fell  upon  the  passengers;  and 
before  the  next  crossing  was  reached,  the  suffering 
gentleman  had  the  car  all  to  himself. 

One  Dose.  —  Doctor  (to  convalescent  patient): 
"  I  have  taken  the  liberty,  sir,  of  making  out  my 
bill." 

Patient  (looking  at  bill):  "  Great  heavens,  doc- 
tor! you  don't  expect' me  to  take  all  this  in  one 
dose?  " 

About toChange  his  Profession. —  "Tramp- 
in's  played  out,"  said  a  sad-looking  specimen  of 
his  tribe,  as  he  hugged  the  red-hot  stove  in  the 
station;  "  trampiu's  no  good  any  more,  an'  I'm 
goin'  to  change  my  perfeshun." 

"  What  are  you  going  into?  " 

"  I'm  goin'  to  be  a  mind-cure  doctor." 
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Dr.  H.  R.  Walton,  Annapolis,  Md.,  writes: 
"  Colden's  Liquid  Beef  Tonic  is  a  most  excellent 
preparation.  It  is  par  excellence.  Superior  to  cod- 
liver  oil  or  any  thing  I  have  ever  used  in  wasted  or 
impaired  constitutions." 


Do  you  intend  to  paint,  this  spring  7  If  so,  send  to 
the  TJ.  S.  GuTTA  Percha  Paint  Company,  131  to  135 
Matthewson  Street,  Providence,  R.I.,  for  a  valuable 
pamphlet  on  decorative  and  preservative  paint.  Men- 
tion the  Science  News. 


J.  Leonard  Corning,  M.D.,  writesconcerningcoca: 
"  It  has  the  soothing  effects  of  the  bromides,  but 
without  their  characteristic  depressing  influence.  The 
preparation  of  coca  known  as  Mariani's  Coca  Wine 
is,  so  far  as  I  know,  the  best  in  the  market.  It  pos- 
sesses tlie  decided  advantage  of  being  manufactured 
from  the  fresh  leaves,  which  is  an  indispensable  req- 
uisite." 

—t — 

Dr.  W.  S.  Leonard,  Hinsdale,  N.H., says:  "Ihave 
used  Horsford's  Acid  Phosphate  in  my  practice 
for  tlie  past  eight  or  ten  years,  and  have  been  much 
gratified  with  the  results  obtained  from  its  use.  In 
various  forms  of  dyspepsia  it  reaches  a  class  of  cases 
that  no  other  medicine  seems  to  touch,  and  I  have 
repeatedly  seen  patients,  where  opiates  were  contra- 
indicated,  obtain  refreshing  sleep  and  rest  at  night  from 
a  single  dose  at  bed-time." 

— • — 

Chicago,  Dec.  28, 1887. 

Dear  Sir,  —  It  gives  me  pleasure  to  state  that  your 
refrigerating  machinery  used  by  us  has  met  with  our 
hearty  approval,  doing  more  work  than  expected,  and 
always  reliable.  One  50-ton  machine  has  been  at  work 
six  years,  and  the  other  50-ton  machine  five  years. 

Your  late  improvements  add  greatly  to  the  efficiency, 
economy,  and  ease  of  handling  the  machine.     We 
believe  your  machine  fully  equal  to  any  made. 
Yours  truly, 
F.  E.  VooAL,  Sec'y  Fairbank  Canning  Co. 
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familiar  S^tienn. 

DEW  AND    FROST. 

If,  after  a  clear,  cool  night,  we  observe  the 
surface  of  the  ground,  we  often  find  it  cov- 
ered with  moisture,  as  if  it  had  rained  during 
the  night.  This  familiar  phenomenon,  Icnown 
as  the  fall  of  the  dew,  is  dependent  upon  some 
verj-  interesting  and  important  scientific  prin- 
ciples. 

Air  possesses  the  properly  of  holding  a 
certain  amount  of  water  vapor,  the  quantity 
depending  upon  the  temperature.  If,  at  a 
temperature  of  60°,  for  instance,  a  cubic  foot 
of  air  held  as  manj-  grains  of  water  in  the 
form  of  vapor  as  it  was  possible  for  it  to  do, 
it  would  be  said  to  be  saturated,  just  as  a 
quantity  of  water  would  be  saturated  with  salt 
when  no  more  of  that  substance  could  be  dis- 
solved in  it.  Now,  if  the  temperature  of  the 
air  was  increased  to  70°,  its  power  of  absorb- 
ing water  vapor  would  be  increased  ;  and  if 
it  was  in  contact  with  water  or  a  moist  sub- 
stance, evaporation  would  commence,  and  con- 
tinue until  the  air  was  saturated  once  more. 
If,  on  the  contrary,  the  temperature  of  the 
saturated  air  was  lowered,  it  would  become 
more  than  saturated,  and  the  excess  of  water 
vapor  would  be  precipitated  out  in  the  form  of 
flnel}'  divided  particles. 

One  of  the  most  familiar  examples  of  this 
phenomenon  is  shown  by  our  breath  on  a  cold 
morning,  when  the  water  vapor  in  the  warm 


moist  air  from  our  lungs,  on  passing  into  the 
colder  outside  air,  condenses  in  the  cloud-like 
form  so  frequentlj-  observed.  When  this 
takes  place  in  nature,  on  a  large  scale,  by  a 
cold  and  a  warm  body  of  air  coming  together, 
fogs,  clouds,  or  rain  are  produced. 

It  is  a  curious  fact  that  the  water  thus  pre- 
cipitated from  a  state  of  vapor  is  not  in  the 
form  of  little  drops,  but  of  hollow  vesicles,  as 
the}'  are  termed,  like  minute  soap-bubbles. 
This  peculiar  form  is  common  to  condensed 
water  vapor,  whether  in  the  form  of  steam 
escaping  from  a  teakettle  or  boiler,  or  the  fogs 
and  clouds  which  float  in  the  air.  It  is  only 
when  the  vesicles  unite  together  that  ordinary 
drops  are  formed.  This  vesicular  structure 
probably  helps  in  maintaining  the  clouds  at 
their  high  elevation. 

Whatever  the  quantity  of  vapor  in  the  air, 
there  is  a  certain  temperature  at  which  the 
vapor  begins  to  precipitate,  known  as  the 
dew-point.  If  a  goblet  filled  with  ice-water 
is  brought  into  a  warm  room,  the  air  imme- 
diately surrounding  it  is  cooled  below  the 
dew-point,  and  a  copious  deposit  of  water  is 
formed  upon  its  sides.  This  water  does  not 
ooze  out  through  the  glass,  as  some  people 
suppose,  but  is  squeezed  out  of  the  air,  as  it 
were,  by  the  cooling  effect  of  the  ice. 

We  thus  see  that  it  is  only  necessary  to  cool 
the  air  sufficiently  to  obtain  a  copious  deposit 
of  moisture,  and  if  the  temperature  of  the 
ground  should  fall  low  enough,  dew  would 
certainly  be  precipitated  upon  it ;  but  it  is 
noticed  that  dew  falls  upon  warm  nights,  when 
the  temperature  of  the  air  is  far  above  the 
dew-point.  What,  then,  causes  the  cooling  of 
the  earth  upon  which  the  dew  is  so  abundantly 
deposited  ? 

This  is  best  explained  by  the  principle  of 
radiation.  If  we  hold  our  hand  at  some  dis- 
tance from  a  block  of  ice,  wc  shall  feel  the 
cold  ver}-  perceptibly-.  The  hand  radiates  its 
heat  towards  the  ice,  which  absorbs  it  so  rap- 
idly that  the  temperature  of  the  hand  is  low- 
ered, and  a  sensation  of  cold  is  felt.  Now, 
just  above  the  comparatively  thin  stratum  of 
air  which  surrounds  our  earth  are  the  regions 
of  space  where  the  temperature  is  far  lower 
than  any  with  which  we  are  acquainted  ;  and 
it  is  to  these  cold  regions  that  the  heat  of  the 
earth,  the  grass,  and  other  bodies  is  radiated 
in  the  clear  summer  nights,  after  the  heat  of 
the  sun  is  withdrawn.  As  the}'  become  cooled 
hy  radiating  away  their  heat,  thoy  reduce  the 
temperature  of  the  air  surrounding  them  below 
the  dew-point,  and  the  dew  is  thus  precipitated, 
not  hy  ''  falling,"  as  the  common  phrase  im- 
plies, but  from  the  air  immediately  in  contact 
with  the  object  on  which  it  is  deposited. 


This  theory  of  the  formation  of  dew  also 
explains  many  of  the  accompanying  phe- 
nomena. A  gentle  wind  favors  the  deposi- 
tion of  dew,  as  it  brings  fresh  supplies  of 
moisture-laden  air  into  contact  with  the  cold 
earth  or  foliage.  A  brisk  wind,  on  the  con- 
trary, prevents  its  formation,  as  the  air  does 
not  remain  long  enough  in  contact  with  the 
cool  bodies  to  deposit  its  moisture.  No  dew 
falls  on  cloud}'  nights,  because  the  clouds  act 
as  a  screen,  and  prevent  the  radiation  from  the 
earth's  surface  to  the  colder  regions  beyond. 

It  is  noticed  that  the  dew  is  not  deposited 
in  equal  quantity  upon  different  substances. 
A  bright  piece  of  metal  exposed  on  the  ground 
will  remain  quite  dry,  while  the  surrounding 
grass  will  be  loaded  with  moisture.  This  is 
due  to  the  fact  that  different  substances  pos- 
sess different  capacities  for  radiation.  In  gen- 
eral, it  may  be  said  that  dark-colored,  rough 
bodies  are  good  radiators,  while  smooth,  bright 
substances  are  poor  ones.  Air  also  is  a  com- 
paratively poor  radiator,  or  else  it  would  cool 
itself  down  below  the  dew-point,  and  form 
fogs,  much  more  frequently  than  at  present. 

Hoar-frost  is,  of  course,  simply  frozen  dew. 
In  the  spring  and  autumn  the  temperature  of 
the  earth  may  not  only  fall  below  the  dew- 
point  of  the  air,  but  even  below  the  freezing- 
point  of  water.  The  flocculent  form  in  which 
hoar-frost  is  often  deposited  shows  that  the 
ice  has  been  formed  directly  from  the  con- 
densing vapor,  without  passing  through  the 
intermediate  stage  of  water.  In  some  [)arts 
of  India  ice  is  manufactured  b}-  this  means  : 
shallow  earthenware  dishes  of  water  are  ex- 
posed to  the  clear  sky  at  night,  and  the  water 
is  often  frozen  even  when  the  temperature  of 
the  air  is  as  high  as  50°  F.  Early  crops  are 
often  frozen  in  the  same  wa}' ;  and  farmers 
sometimes  build  bonfires  in  their  fields  at  night, 
so  that  the  smoke  shall  form  an  artificial  cloud, 
and  prevent  the  radiation  and  consequent 
cooling.  Finally,  the  beneficial  effect  of  the 
heavy  dews  of  midsummer  to  the  crops,  when 
parched  with  drought,  is  of  great  value,  and 
they  replace  to  no  small  extent  an  insufficient 
rainfall. 


[Original  in  Popular  Science  New8.\ 
THE  COMMON  DANDELION. 

BY  FREDERICK  LEROY  SARGENT. 

In  the  various  names  which  the  dandelion  has 
received,  we  see  expressed,  for  the  most  part,  either 
a  reference  to  the  tooth-like  recurved  lobes  of  the 
leaves  (Fig.  1),  or  an  allusion  to  the  medicinal 
properties  of  the  plant.  Thus,  our  English  name  is 
a  modified  form  of  the  French  dent  de  lion,  meaning 
lion's  tooth,  and  in  German  we  have  the  same  idea 
expressed  in  Lowenzahn.  Fifty  years  ago  this 
plant  appeared  in  the  botanies  as  Leonlodon  laraxi- 


66 


POPULAR  SCIEITCE  ITEWS. 


[Mat,  1888. 


cum,  the  geueric  name  being  derived  from  the 
Greek  leon,  lion,  and  odons,  tooth,  and  the  specific 
from  the  Greek  tarasso,  to  stir  up,  in  reference  to 
the  effect  of  a  dose.  In  later  works  we  find  the 
genus  Leontodon,  including  the  "fall  dandelion" 
(L.  aulumnale),  but  not  the  true  dandelion,  which 
now  appears  in  a  genus  by  itself  under  the  name 
Taraxicum  Dens-leonis.  Here  the  specific  name  is 
merely  "  lion's  tooth  "  again,  in  l^atin.  Finally 
in  the  latest  works  our  plant  is  given  as  Taraxicum 
officinale,  since  this  has  been  found  to 
be  the  name  which,  according  to  the 
rules  of  botanical  nomenclature,  takes 
precedence  of  all  others.  An  allusion 
to  the  teeth  is  thus  no  longer  re- 
tained, the  only  reference  remaining 
being  to  the  plant's  officinal  use. 

To  the  majority  of  people  the  men- 
tion of  the  dandelion  calls  to  miud 
not  so  much  its  medicinal  properties 
as  its  use  for  food.  Although  its 
cultivation,  either  as  a  spring  potherb 
or  as  a  salad  with  blanched  leaves, 
is  comparatively  modern,  the  wild 
plant  seems  to  have  been  long  valued 
as  a  vegetable.  There  is  reason  to 
^"^'  ^"  believe  that  the  Romans  made  use  of 
it  as  a  potherb,  and  Chinese  writers  of  the  four- 
teenth century  mention  its  being  eaten  in  their 
country,  although  there  is  no  evidence  of  cultiva- 
tion at  that  time. 

There  are  but  few  of  our  flowering  plants  that 
grow  so  widespread  over  the  world.  It  occurs  in 
North  America  from  the  Atlantic  to  the  Pacific 
coast,  in  Europe,  in  Asia,  and  in  the  arctic  regions. 
This  extensive  range  may  in  part  be  accounted 
for  by  the  fact  that  our  plant  belongs  to  the  large 
and  aggressive  family  of  the  Composite,  and  is  thus 
related  to  such  invaders  as  daisies,  burdocks,  and 
thistles.  Still,  the  dandelion  has  more  to  recom- 
mend it  than  mere  family  connection:  for,  despite 
its  lowly  aspect,  it  is  no  poor  relation ;  but,  as  we 
shall  hope  to  show  in  the  present  article,  it  has 
many  virtues  of  its  own  which  entitle  it  to  respect. 
Prominent  among  these  is  its  adaptability  to 
the  different  conditions  under  which  it  grows.  It 
seems  to  make  the  best  of  every  thing.  If  by 
chance  a  seed  falls  upon  poor,  thin  soil,  the  young 
plant  sends  forth,  as  rapidly  as  possible,  a  rosette 
of  leaves  pressed  close  to  the  earth ;  and  thus,  on  the 
principle  that  "possession  is  nine  points  of  the 
law,"  it  secures  for  its  roots  the  use  of  a  certain 
amount  of  territory  quite  safe  from  the  encroach- 
ments of  other  plants.  In  rich  ground  the  case  is 
quite  different,  for  here  there  is  so  much  nutriment 
in  a  small  quantity  of  earth,  that  the  struggle  for 
soil  is  not  such  a  life-and-death  matter  as  in  the 
less  favored  localities.  Consequently  we  find  a 
large  number  of  plants  crowded  together  as  close 
as  they  can  stand;  and  it  is  obvious  that  if,  under 
these  circumstances,  the  dandelion  should  develop 
a  flat  rosette  of  leaves,  the  grass  and  other  plants 
growing  around  would  soon  overshadow  it,  and  it 
would  have  small  chance  for  life.  Our  plant 
therefore  extends  its  leaves  upwards,  and  does  its 
best  to  elongate  them  so  as  to  keep  pace  with  the 
growth  of  its  rivals.  But  as  these  are  for  the  most 
part  grasses  and  plants  which  grow  by  elongation 
of  the  stem,  the  race  for  sunshine  is  rather  in  favor 
of  these  other  plants,  for  the  reason  that  a  given 
amount  of  material  put  into  a  stem  makes  a 
stiffer  organ  than  when  put  into  a  leaf.  Still,  even 
with  these  odds  against  it,  the  dandelion  seems 
well  able  to  hold  its  own ;  for  it  probably  derives 
more  or  less  advantage  from  the  recurved  lobes,  or 
teeth,  which  give  the  plant  its  name.  These  are 
admirably  fitted  to  act  in  much  the  same  manner 
as  a  ratchet;  and  when  the  neighboring  grasses  are 


blown  against  the  dandelion,  a  blade  may  slide 
along  the  margin  of  the  leaf  toward  the  base;  but, 
as  it  springs  back  from  its  own  elasticity,  it  cannot 
slide  in  the  opposite  direction,  for  a  tooth  will 
catch  it,  and  thus  force  it  to  help  support  the  leaf, 
and  hold  it  up  to  the  sunshine.  We  need  not  stop 
to  consider  how  the  dandelion  behaves  in  soil  which 
is  neither  very  rich  nor  very  poor,  for  enough  has 
been  said  to  show  that  it  has  not  much  to  fear  from 
any  rivals  it  may  meet  under  ordinary  circum- 
stances. 

It  is  not  only  against  the  aggressions  of  neigh- 
boring plants,  however,  that  our  dandelion  needs 
to  be  prepared:  it  is  at  least  equally  important  for 
its  welfare  that  it  have  some  means  of  protection 
against  herbivorous  animals  —  not  only  such  as 
might  eat  its  leaves,  but  also  the  more  stealthy 
ones  that  live  upon  the  food  which  plants  store 
underground.  All  such  foes  it  thwarts  by  a  means 
as  simple  as  it  is  efficient.  Every  part  of  the  plant 
contains  a  milky  juice  which  is  intensely  bitter, 
and  a  first  taste  is  quite  enough  to  convince  the 
most  stupid  animal  that  raw  dandelion  is  not  good 
eating,  and  most  animals  know  enough  to  let  it 
severely  alone.  Curiously  enough,  however,  in 
this,  as  in  many  other  cases,  it  happens  that  what 
in  nature  acts  to  deter  animals  from  eating  the 
plant,  with  man  offers  the  chief  attraction,  for  it 
is    this   very    bitter    principle    (laraxacin)   which 


Fig.  2. 

gives  to  dandelion  greens  their  peculiar  flavor,  and 
affords  the  essential  element  in  the  extract  which 
physicians  prescribe. 

The  store  of  food,  referred  to  above,  which  the 
dandelion  accumulates  in  its  root,  not  infrequently 
enables  it  to  pass,  almost  unharmed,  through 
dangers  that  with  less  provident  plants  would 
surely  prove  fatal.  For  example,  it  must  often 
happen  that  from  drought  or  from  being  trampled 
upon  by  animals,  the  leaves  become  wholly  or 
in  part  destroyed.  Now,  if  there  were  no  reserve 
store  of  food,  the  plant  would  have  no  chance  of 
rallying;  but  as  it  is,  this  food  supplies  the  mate- 
rial for  new  growth,  and  upon  the  return  of  favor- 
able conditions,  fresh  leaves  are  developed,  and  the 
plant  lives  on  as  before.  Primarily,  of  course, 
the  purpose  of  this  storage  of  food  is  to  enable  the 
plant  to  live  on  from  year  to  year,  resting  in  the 
winter,  and  in  the  spring  beginning  work  again 
with  a  good  start. 

In  comparing  the  higher  with  the  lower  plants, 
the  superiority  of  the  former  is  most  beautifully 
shown  in  the  better  provision  which  is  made  for 
the  welfare  of  offspring;  and  in  this  regard  our 
dandelion  stands  among  the  highest.  Before  we 
can  understand  the  ways  in  which  our  little  plant 
performs  this  part  of  its  life-work,  we  must  briefly 
consider  the  structure  of  the  blossom. 

If  with  a  sharp  knife  we  cut  a  blossom  in  halves, 
from  the  stem  upwards,  the  parts  represented  in 
Fig.  2  will  be  disclosed.  Surmounting  the  stalk 
is  a  cushion-like  receptacle  (K),  from  the  top  of 
which  arise  a  number  of  tiny  flowers  {F) ;  while 
from  the  side  grow  out  a  series  of  green  scales  (S), 
forming  an  involucre  around  the  whole.     A  single 


one  of  these  florets  (Fig.  3)  exhibits  the  following 
parts:  first,  a  bright-yellow  corolla  (CO),  tubular 
below,  but  strap-shaped  above,  as  if  a  tube  had 
been  split  for  part  of  the  way  on  one  side,  and 
the  upper  part  flattened  ;  second,  five  stamens 
(i'A'),  attached  by  slender  filaments  {FM)  to  the 
tubular  part  of  the  corolla,  and  with  their  anthers 
or  pollen-sacs  (.4A')  joined  together  by  the  edges 
to  form  a  tube;  third,  a  single  pistil  having  a  long 
style  {SY),  which,  above,  passes 
through    the    anther -tube,    and  '■  .._       ,/     " 

bears  at  its  end  two  diverging 
stigmas  {SG),  and  below  con- 
nects by  a  short  neck  (A')  with 
the  small  ovary  (0),  which  con- 
tains a  solitary  ovule;  fourth,  a 
calyx  (CA')  composed  of  numer- 
ous slender  bristles. 

The  purpose  of  these  complex 
structures  is,  of  course,  in  one 
way  or  another  to  secure  the  de- 
velopment of  the  ovule  into  a  seed 
fitted  to  produce  a  new  plant. 
This  development  will  proceed 
only  after  the  ovule  has  been  in- 
fluenced (i.e.,  fertilized),  by  pollen  '"'""  ^' 
placed  upon  the  stigma;  but  when  once  the  mys- 
terious process  of  fertilization  has  taken  place, 
then  there  follows  immediately  those  wonderful 
changes  in  the  blossom  which  culminate  in  the 
ripening  of  the  fruit. 

There  are  but  two  possible  ways  in  which  fer- 
tilization may  be  secured :  either  the  pollen  which 
affects  the  ovule  must  come  from  the  same  flower 
(then  called  close-fertilization),  or  the  pollen  must 
come  from  another  flower  of  the  same  kind  (cross- 
fertilization).  Now,  while  either  of  these  methods 
will  insure  the  production  of  a  seed,  numerous  ex- 
periments go  to  show  that  those  offspring  which 
result  from  cross-fertilization  are  in  many  ways 
superior  to  those  which  are  produced  from  close- 
fertilization  ;  and  it  is  to  the  advantages  of  cross- 
fertilization  that  we  have  to  look  for  an  explanation 
of  the  significance  of  many  peculiar  structures,  not 
only  of  the  dandelion,  but  of  flowers  in  general. 

It  is  obvious,  that,  to  secure  cross-fertilization, 
there  must  be  some  agent  to  transfer  the  pollen 
from  one  plant  to  another.  Most  commonly,  either 
the  wind  is  taken  advantage  of  for  this  purpose,  as 
with  elms,  jiines,  grasses,  etc.,  or  else  flying  insects 
are  induced  to  perform  the  office,  -as  is  the  ca.se 
with  the  majority  of  our  familiar  flowers.  The 
wind  is  a  very  wasteful  carrier,  so  that  for  every 
grain  that  is  properly  placed,  thousands,  or  even 
millions,  may  be  lost.  Insects,  on  the  contrary, 
waste  but  little;  and,  moreover,  as  Aristotle  so 
shrewdly  observed,  they  habitually  confine  their 
visits,  for  a  number  of  trips,  exclusively  to  the 
flowers  of  one  species. 

The  dandelion  seems  to  fully  appreciate  the 
great  advantages  of  securing  the  services  of  in- 
sects, for  it  appeals  most  sti-ongly  to  their  love  of 
bright  colors  and  their  passion  for  sweets.  As  the 
flowers  open,  each  tiny  golden  cup  is  filled  to  the 
brim  with  purest  nectar;  and  he  must  be  a  very 
dull  insect,  indeed,  that  cannot  see  the  brilliant  head 
of  flowers  as  far  as  he  can  see  any  thing.  At  any 
rate,  it  is  not  the  dandelion's  fault  if  he  does 
not,  for  the  blossom  is  placed  where  it  will  be  as 
conspicuous  as  possible.  If  the  surrounding  herb- 
age is  tall,  the  flower-stalk  is  elongated,  so  that 
the  crown  of  flowers  may  not  be  obscured.  If  the 
plants  around  are  low-lying,  it  would  be  wasteful 
to  have  a  long  stalk,  so  it  has  a  short  one,  — some- 
times so  short  that  the  blossom  looks  like  a  button 
in  the  centre  of  the  leaf  rosette.  Economy  of 
material  is  furthermore  shown  in  the  fact  that  the 
stalk  is  always  hollow,  — for  it  is  a  principle  well 
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known  to  builders,  that,  when  there  is  required  a 
pillar  of  a  given  strength,  less  material  is  needed 
for  the  tubular  form  than  for  the  solid  cylinder. 

But  to  return  to  our  flower.  We  have  next  to 
consider  how  the  visits  of  insects  are  utilized  to 
secure  cross-fertilization.  If  we  examine  the 
anther-tube  of  a  flower  that  has  just  opened  (Fig 
4),  we  shall  see  that  the  style  has  not  yet  pro- 
truded, but  fills  the  entire  cavity,  except  such  space 
as  is  occupied  by  a  quantity  of  pollen  which  the 
anthers  have  shed.  So  much  of  the  style  as  is 
within  the  tube  is  thickly  be- 
set with  hairs  that  point  up- 
wards; and  when  the  lower 
portion  elongates,  this  hairy 
part  brushes  the  pollen  out  of 
the  tube,  and  protrudes,  cov- 
ered with  the  yellow  dust  (Fig. 
5).  At  this  stage,  an  insect 
coming  for  nectar  must  rub 
against  the  style,  and  so  be- 
come more  or  less  covered  with 
pollen.  None  of  it,  however, 
can  get  upon  the  stigmas,  for 
they  are  not  yet  exposed. 
After  a  short  time  has  elapsed, 
during  which  much  of  the  pol- 
len has  probably  been  rubbed  off,  the  style  is  seen 
to  split  at  the  top;  and  as  the  halves  separate  and 
roll  back  (Fig.  3),  their  inner  faces  (the  stigmas) 
are  exposed.  If,  now,  the  flower  be  visited  by  an 
insect  which  has  previously  been  to  a  younger 
flower,  the  pollen  he  brings  will  be  deposited  upon 
the  stigmas  as  he  rubs  against  them,  and  cross- 
fertilization  will  be  effected. 

Let  us  suppose,  howevei-,  that  no  insect  visits  the 
blossom,  —  and  this  must  often  happen  to  such  as 
appear  very  early  in  the  sprine;  or  late  in  the  fall, 
when  hardly  any  insects  are  around.  In  such 
cases  we  find  that  seeds  are  produced,  and  ttiere- 
fore  we  must  infer  that  fertilization  has  in  some 
way  or  other  been  secured.  An  examination  of  a 
flower  still  older  than  any  we  have 
I  considered  (Fig.  6)  will  show  us  what 
takes  place.  Here  it  will  be  seen, 
that,  after  the  stigmas  have  diverged, 
they  continue  to  roll  back,, until  a  coil 
of  one  or  more  turns  has  been  made; 
and  as  a  result  of  this  the  stigmatic 
surface  comes  in  contact  with  the 
hairs  on  the  style,  and  touches  the 
pollen  grains  entangled  by  them. 
Still,  the  close-fertilization  thus  ac- 
complished is  only  a  last  resort,  and 
it  can  only  occur  in  the  event  of  in- 
sects' visits  having  failed;  for  when 
pollen  from  another  flower  has  once 
fallen  on  the  stigma,  no  pollen  com- 
ing afterwards  can  have  the  least  effect.  Thus, 
we  have  another  instance  of  the  dandelion's  ability 
to  make  the  best  of  its  surroundings. 

It  even  adapts  itself  to  the  weather ;  for  when 
the  sun  shines,  the  scales  of  the  involucre  bend 
back,  and  the  blossom  is  expanded  to  its  fullest 
extent;  but  in  dull  weather,  or  at  night,  the  scales 
bend  inwards,  and  the  blossom  is  tightly  closed. 
The  advantages  of  this  remarkable  movement,  with 
its  implied  sensitiveness,  is  obvious  when  we  con- 
sider that  insects  are  abroad  only  in  sunshine, 
while  at  other  times  there  is  danger  of  dew  or  rain 
getting  into  the  nectar,  and  so  spoiling  it  for  the 
insects. 

After  fertilization  hius  been  accomplished 
throughout  the  blossom,  the  involucre  closes,  and 
remains  closed  during  the  ripening  of  the  fruit. 
The  changes  which  now  take  place  are  as  follows: 
In  each  flower  the  corolla,  stamens,  and  style,  be- 
ing of  no  further  use,  wither,  and  sever  their  con- 
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nection  with  the  ovary ;  the  ovule  develops  into  a 
seed  containing  a  tiny  plantlet  well  provided  wijh 
food  for  its  use  during  germination;  the  ovary 
grows  to  keep  pace  with  the  seed,  its  tissues  be- 
come hardened,  and  a  number  of  spine-like  projec- 
tions develop  near  the  upper  part;  and  finally  the 
short  neck  which  bears  the  calyx  bristles  elongates, 
pushing  upwards  the  withered  parts  of  the  flower. 
At  this  stage  the  involucral  scales  bend  back 
through  an  arc  of  about  180°, .  the  cushion-like 
receptacle  becomes  almost  spherically  convex,  the 
fruits  radiate  in  all  directions,  the  bristles  spread, 
and  a  beautiful  cluster  of  little  parachutes  is  pre- 
sented to  the  wind. 

Even  a  glance  at  one  of  these  fruits  (Fig.  7)  is 
sufficient  to  discover  a  wonderful  fitness  for  trans- 
portation by  wind,  and  more  careful  study  shows 
that  this  fitness  pervades  every  detail.  For  exam- 
ple, on  examining  the  bristles  microscopically 
(Fig.  8),  it  is  shown  that  they  are  not  simple 
threads,  but  each  is  hollow  and  has  numerous  pro- 
jections extending  on  either  side,  all  of  which 
serves  to  increase  the  buoyancy  in  a  very  effective 
way. 

The  experience  of  aeronauts  has  shown  that  a 
highly  important  part  in  the  equipment  of  a  bal- 
loon, after  the  attainment  of  buoyancy,  is  the  pro- 
vision of  some   means  of    arresting  the  balloon's 
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progress  when  (he  destination  has  been  reached 
One  of  the  most  successful  means  which  they 
employ  is  the  grappling  hook;  and  as  we  find  the 
base  of  our  diminutive  parachute  provided  with  a 
number  of  upwardly  directed  spines,  it  seems  fair 
to  conclude  that  these  serve  to  arrest  the  fruit  upon 
favorable  soil.  If  it  comes  to  rest  upon  a  smooth 
surface,  — which,  of  course,  would  be  barren,  —  the 
next  breeze  would  ea.sily  blow  it  away;  but  if  it 
chance  to  fall  on  soil  or  among  other  plants,  the 
effect  of  the  spines  would  be  to  retain  it  against 
the  power  of  even  a  strong  wind.  Thus,  we  may 
leave  it  safely  landed  upon  good  soil,  ready  to  be- 
gin, under  favorable  conditions,  the  cycle  of  its 
wonderful  life. 
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THE    FRENCH   ACADEMY  OF  SCIE^fCES. 

M.  E.  Maindron,  who  has  been  during  many 
years  intrusted  with  important  functions  in  the 
management  of  the  Academy  of  Sciences,  has  re- 
cently given  a  good  account  of  the  history  of  this 
important  scientific  body;  and  we  have  deemed  it 
of  some  interest  to  your  readers  to  give  an  abstract 
of  his  book.' 

Before  1666  the  Academy  was  an  unoflicial  soci- 
ety of  scientific  men,  without  any  determined  pur- 
pose, which  assembled  together,  at  fixed  days,  in 
the  rooms  of  some  of  the  members.  It  had  no 
periodical  papei\  Among  the  members  of  this 
society  were  Descartes,  the  /'ere  Mersenne,  Pascal 
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(Blaise  and  his  father  fitienne),  Gassendi,  etc. 
At  the  end  of  1666  Louis  XIV.  and  Colbert  de- 
cided to  allow  this  society  to  meet  in  the  rooms  of 
the  Royal  Library,  and  to  raise  some  funds,  which 
were  used  for  pensions  and  experiments.  No  docu- 
ment exists  showing  how  the  members  were  to  be 
elected  nor  how  the  ,\cademy  was  to  be  managed. 
In  1666,  among  the  members  we  find  the  names 
of  Huyghens,  Mariotte,  Pecquet,  Perrault,  etc. 
For  the  first  time  a  regular  account  is  given  of 
each  assembly.  The  members  met  twice  a  week, 
Wednesday  and  Saturday,  and  were  of  two  classes, 

—  physicists  and  mathematicians ;  for  the  first  time 
the  society  was  called  Academie  des  Sciences. 
Such  were  the  beginnings  of  this  scientific  corpo- 
ration, in  commemoration  of  which  a  now  well- 
known  medal  was  engraved.  Illustrious  visitors 
attended  occasionally  its  meetings.  The  visits  of 
James  11.,  king  of  England,  and  of  Louis  XIV., 
are  recorded  in  the  annals  of  1690  and  1681.  But 
at  this  period  the  organization  of  the  Academy  was 
quite  of  a  provisional  character;  nothing  had  been 
decided  concerning  its  management,  the  elections, 
and  the  purpose  of  the  Academy.  It  is  in  1699 
only,  that,  on  the  order  of  the  king,  the.?e  ques- 
tions were  decided.  In  the  charter  of  January, 
1699,  it  is  decided  that  the  Academy  shall  con- 
sist of  ten  honorary  members  (physicists  or  math- 
ematicians); twenty  pensionnaires  (three  geometri- 
cians, three  astronomers,  three  chemists,  three 
anatomists,  three  botanists,  three  concerned  with 
mechanical  pursuits,  one  secretary,  and  one  treas- 
urer); twenty  associates,  fourteen  national  (two  for 
each  of  the  foregoing  sciences),  the  eight  others 
being  chosen,  if  desirable,  among  distinguished 
foreigners;  twenty  e/eMs,  or  pupils,  each  of  which 
was  a  sort  of  assistant  to  an  associate,  and  engaged 
in  the  same  pursuits.  The  elections  were  to  be 
made  in  the  following  manner:  the  Academy  to 
propose  two  or  three  names  for  each  place,  and  the 
king  to  choose  one.  The  members  were,  at  the 
beginning  of  each  year,  to  inform  the  Academy  of 
the  questions  they  intended  to  study.  As  a  body, 
the  Academy  was  to  repeat  all  experiments  com- 
municated to  her  by  the  members  or  by  strangers, 
and  to  give  her  opinion  on  the  matter.  At  this  time 
the  more  illustrious  members  of  the  Academy  were 
Malebranche,  Cassini,  ^Icry,  Tournefort,  Foute- 
nelle,  Leibnitz,  Ldmery.  The  first  meeting  of  the 
now  regularly  constituted  Academy  was  held  on 
April  29,  1699,  in  the  Louvre  palace,  in  new  rooms 
which  the  king  decided  to  set  apart  for  the  new 
society,  with  a  library  already  well  brought  up, 
with  a  fine  collection  of  scientific  instruments  and 
natural-history  specimens.  The  Academy  set  to 
work  with  much  zeal,  and  nothing  particular  is  to 
be  recorded  till  1785,  when  a  new  rule  was  en- 
forced.    The  Academy  was  divided  in  eight  classes, 

—  geometry,  astronomy,  mechanics,  physics  anat- 
omy, chemistry  and  metallurgy,  botany  and  agri- 
culture, natural  history  and  mineralogy.  Each 
class  was  to  consist  of  six  members  (three  pension- 
naires and  three  associates),  nothing  being  changed 
concerning  the  secretary  and  treasurer,  the  twelve 
honorary,  the  twelve  associes  libres,  and  the  eight 
foreign  associates.  At  this  time  the  more  illustri- 
ous members  were  Lalande,  Laplace,  Cassini, 
Daubenton,  Lavoisier,  Berthollet,  Vicq-d'Azyr, 
Fourcroy,  Adanson,  De  Jussien,  Lamarck,  Haiiy, 
Bernouilli,  Franklin,  Euler,  Priestley,  Hunter;  the 
five  last  named,  in  the  class  of  foreign  associates. 
In  1793  (8th  of  August)  the  revolutionary  gov- 
ernment decided  to  suppress  the  Academy  of  Sci- 
ences:— 

"  Art.  I.  —  All  academies  and  literary  socie- 
ties patented  and  paid  by  the  nation'  are  suppressed. " 
The  10th  of  the  same  month,  Lavoisier  wrote  to 
Lakanal,  president  of  the  Committee  on  Public  In- 


68 


POPULAE  SCIEiirOE  NEWS. 


[May,  1888. 


struction,  to  inform  him  that  the  members  of  the 
Academy  had  organized  a  club,  a  free  society,  which 
proposed  to  continue  tlie  Academy's  work  till  the 
Government  had  come  to  a  decision  concerning 
its  future.  Lakanal  approved  of  the  plan,  and 
allowed  the  meeting  to  be  held  in  the  rooms  of 
the  Academy  ;  but  three  days  later  the  rooms 
were  shut.  The  Academy  of  Sciences  was  entirely 
suppressed. 

Two  years  later,  Bonaparte,  then  P'irst  Consul, 
reorganized  the  Academy  somewhat  after  Colbert's 
original  but  unexecuted  plan.  The  different  acad- 
emies were  incorporated  in  a  single  body,  the  In- 
stitute of  France.  The  Academy  of  Sciences 
remained  as  it  was,  in  itself.  The  meetings  were 
held  in  the  same  rooms  ;  the  old  members  kept 
their  places  and  titles:  but  in  1801  the  rooms  of 
the  Louvre  were  deemed  insufficient,  and  Bona- 
parte decided  to  secure  new  lodgings  for  the  In- 
stitute. The  Palais  des  Qua/re  Nations  was  chosen : 
it  is  the  pre.sent  seat  of  the  In.stitute,  where  the 
different  academies  meet  turn  in  turn  in  different 
rooms.  That  of  the  Academy  of  Sciences  is  a  large 
one ;  rather  dark,  it  must  be  said,  but  well  furnished 
and  decorated.  Up  to  1875  it  was  lighted  by  can- 
dles: gas  has  been  used  only  since  that  time.  It 
was  in  1879  that  electric  bells  were  for  the  first 
time  used  in  this  temple  of  science.  As  to  tele- 
phones, no  one  thinks  of  them  yet.  This  state  of 
things  is  rather  ludicrous,  and  is  well  calculated  to 
excite  the  hilarity  of  outsiders,  as  it  does  in  fact. 
The  members  of  the  Academy  of  Sciences  have 
been  paid  a  small  sum  from  the  beginning.  Louis 
XIV.  had  pensioned  many  of  them,  but  the  sums 
paid  to  each  were  not  the  same.  At  present  each 
member  receives  three  hundred  dollars  per  year  : 
this  sum  was  decided  by  Carnot,  the  grandfather 
of  the  present  President  of  the  French  Republic, 
who  was  at  that  time  (1796)  president  of  the  Di- 
recioire. 

Although  the  different  academies  are  of  ancient 
date,  the  Institute,  which  is  the  body  consisting  of 
the  five  academies  incorporated  together,  is  one  of 
Bonaparte's  creations.  Bonaparte  himself  was  a 
member  of  the  Academy  of  Sciences.  He  was 
elected  (1797)  in  the  class  of  mechanics,  in  the 
place  of  Carnot,  who  had  been  obliged  to  take  a 
refuge  in  foreign  parts.  It  was  also  Bonaparte  who 
decided  the  uniform  which  is  at  present  worn  by 
the  members  of  the  Institute  in  different  official 
circumstances ;  who  proposed  to  award  a  gold  medal 
to  Volta,  after  reading  his  memoir  on  galvanism 
and  the  galvanic  fluid.  He  resigned  his  office  in 
1817,  and  his  place  had  been  occupied  since  by 
Molard,  Combes,  Tresca;  and  Maral  Desprez  is  the 
present  holder  of  this  illustrious  chair. 

We  have  not  been  able  to  condense  in  so  short 
a  space  many  very  interesting  facts  concerning  the 
history  of  this  enlightened  and  illustrious  scientific 
corporation,  but  the  principal  dates  of  its  history 
have  been  recalled.  Readers  who  are  anxious  to 
know  more  should  refer  to  M.  Maindron's  excel- 
lent work,  in  which  all  the  necessary  documents 
have  been  collected.  H. 


THE  DIFFRACTION  OF  SOUND. 

At  a  recent  meeting  of  the  Royal  Institution  a 
lecture  was  delivered  upon  "  The  Diffraction  of 
Sound,"  by  Lord  Rayleigh.  The  lecturer  said 
that  his  subject  had  been  furnished  by  the  close 
analogy  existing  between  light  and  sound,  both  of 
which  are  transmitted  by  undulatory  vibrations. 
He  then  proceeded  to  prove,  by  a  series  of  delicate 
experiments,  that  "sound-shadows"  exist  as  well 
as  the  shadow  produced  by  light,  although  under 
ordinary  conditions  they  are  not  sufficiently  sharp 
and    distinct  to   be   very  noticeable.     This   disa- 


greement, it  was  pointed  out,  is  due  to  the  great 
difference  existing  between  the  comparative  wave- 
lengths of  light  and  sound.  Thus,  in  air  the 
wave-length  of  "middle  C  "  in  the  musical  scale 
is  about  four  feet,  whilst  the  ray  in  the  middle  of 
the  spectrum  has  a  wave-length  of  only  one-forty- 
thousandth  of  an  inch,  a  proportion  of  about  1  to 
2,000,000.  Under  favorable  conditions,  however, 
"sound-shadows"  are  much  more  definite  than 
might  be  supposed.  In  his  experiments  the  lecturer 
chose  as  his  source  of  sound  a  note  extremely  high 
on  the  musical  scale,- — so  high,  indeed,  as  to  be 
quite  inaudible  to  the  human  ear.  Since  the  mech- 
anism of  the  ear  would  not,  therefore,  be  sufficient- 
ly sensitive  to  distinguish  between  the  presence  or 
absence  of  this  sound,  a  more  delicate  test  had  to  be 
devised.  This  difficulty  was  overcome  by  the  lectur- 
er through  the  introduction  of  a  "  sensitive  flame." 

This  flame  was  described  as  consisting  of  a  jet  of 
gas  driven  at  a  great  pressure  through  a  minute 
orifice;  the  pressure  being  so  regulated,  that  the 
flame,  although  burning  quietly  and  steadily  under 
normal  conditions,  immediately  began  to  flare  upon 
the  interference  caused  by  the  vibratory  motion 
communicated  to  the  atmosphere  by  the  sound. 
Under  these  conditions,  even  when  the  "sensitive 
flame  "  and  the  source  of  sound  were  some  twelve 
feet  apart,  the  lecturer  was  able  to  cause  the  flame 
to  burn  quietly  or  to  flare  by  the  mere  respective 
introduction  or  withdrawal  of  his  hand  at  any 
po.sition  between  the  flame  and  the  source  of  sound. 

A  further  phase  of  this  phenomenon  was  rendered 
apparent  when  an  obstruction,  however  slight,  was 
placed  behind  the  flame,  so  as  to  reflect  the  sound 
back  along  the  path  it  had  travelled.  The  lecturer 
obtained  by  this  means  what  he  terms  "  stationary 
waves,"  or  waves  of  sound  which  have  stationary 
"nodes;  "  and  "  loops,"  that  is,  zones  at  which  a 
minimum  or  maximum  amount  of  vibratory  move- 
ment respectively  occur.  '  By  altering  the  distance 
between  the  reflector  and  the  "  sensitive  flame,"  he 
showed  that  flarings  of  the  flame,  when  it  coincided 
in  position  with  the  "  loops,"  were  contrasted  with 
quiet  periods  when  "  nodes  "  were  reached.  Since 
the  distance  between  a  "node"  and  a  "loop" 
must  evidently  be  equal  to  half  the  wave-length  of 
the  note  producing  the  disturbance.  Lord  Rayleigh 
pointed  out  that  the  pitch  of  the  note  could  easily 
be  calculated  by  using  a  reflector  made  to  slide 
along  a  scale.  In  this  way  he  ascertained  the  note 
he  had  employed  in  his  experiments  to  possess  a 
wave-length  of  half  an  inch,  and  therefore  to  be 
between  six  and  seven  octaves  above  "  middle  C." 
Further,  he  remarked,  that,  as  the  "  nodes  "  occur 
at  the  place  of  minimum  disturbance,  it  follows 
that  their  distance  from  the  source  must  be  an  even 
multiple  of  the  wave-length  of  the  note;  on  the 
contrary,  the  position  of  the  "  loops  "  would  be 
furnished  by  an  odd  multiple  of  the  wave-length. 

Attention  was  then  drawn  to  another  remarkable 
property  of  the  "  sensitive  flame,"  —  that  although 
the  sound  caused  the  flame,  when  placed  in  a  cer- 
tain position,  to  flare,  no  effect  was  produced  when 
the  flame  was  revolved  on  its  own  axis,  so  as  to  be 
at  right  angles  to  its  former  position.  But  the 
flaring  could  be  produced  when  in  this  position  by 
diverting  the  sound  in  a  direction  making  an  acute 
angle  with  its  former  course,  and  then  reflecting  it 
from  a  plane  surface  so  that  it  reached  the  flame  at 
the  same  point  as  before  its  position  was  altered. 
In  this  experiment,  also,  the  lecturer  showed  the 
existence  of  cycles  of  "  nodes  "  and  "  loops  "  by 
successively  advancing  and  withdrawing  the  re- 
flector to  and  from  the  "  sensitive  flame,"  although 
maintaining  the  same  relative  position  with  the 
source  of  sound.  The  concluding  experiment  was 
still  more  interesting,  in  affording  additional  proof 
of  the  correctness  of  the  principles  enunciated  by 


Huygens  respecting  the  undulatory  transmission  of 
light.  The  lecturer  directed  the  wave  of  sound 
through  an  aperture  about  two  feet  wide,  and  so 
adjusted  the  flame  as  to  barely  flare  with  the  dis- 
turbance. He  then  showed,  that  by  placing  an 
obstacle  so  as  to  occupy  either  the  space  in  the 
centre  half  of  the  aperture,  or  the  area  of  the  encir- 
cling external  half,  in  both  cases  the  intensity  of 
the  effect  was  increased  to  such  an  extent  as  to 
cause  the  flame  to  flare  vigorously.  The  lecturer 
proved,  by  reasoning  analogous  to  that  employed 
in  Huygens's  Zones,  that  this  phenomenon  was 
due  to  the  "  pencil "  of  sound  being  made  up  of 
concentric  rings  of  equal  but  opposite  vibratory 
intensity,  producing  in  combination  a  nearly  neu- 
tral effect  upon  the  flame.  By  interception  of  the 
centre  rings,  the  passage  of  the  outer  rings  would 
produce  a  greater  aggregate  effect  upon  the  "  sensi- 
tive flame,"  since  they  would  contain  a  preponder- 
ance of  one  motion ;  whilst  the  same  effect  would 
be  produced  by  the  reversal  of  the  conditions,  since 
a  preponderance  of  the  other  motion  would  then 
exist.  In  conclusion.  Lord  Rayleigh  pointed  out 
the  analogy  existing  between  this  theory  and  that 
demonstrated  by  Fresnel  regarding  the  formation 
of  a  bright  spot  in  the  shadow  produced  by  the 
interception  of  the  middle  rays  of  a  "pencil  "of 
light  in  a  similar  manner.  —  London  Pharmaceuti- 
cal Journal. 


SCIENTIFIC   BREVITIES. 

One  pound  of  mercury  converted  into  fulminate 
is  sufficient  to  charge  fifty  thousand  percussion 
caps. 

In  London  recently  an  egg  of  the  extinct  great 
auk  {Alca  impennis}  was  sold  for  two  hundred  and 
twenty  pounds.  It  belonged  to  the  collection  of 
Mrs.  Wise,  whose  husband  bought  it  of  a  dealer  in 
Oxford  Street  in  1851  for  eighteen  pounds.  It  was 
originally  brought  to  England  from  Paris,  and  is 
now  said  to  have  been  bought  for  America. 

Prehistoric  Altars.  —  There  has  recently  been 
discovered  in  the  high  Alps,  near  the  summit  of 
the  great  St.  Bernard,  five  large  granite  altars  and 
numerous  other  relics  of  the  stone  age,  used  in 
pagan  epochs  for  sacrifices.  Swiss  scientists  con- 
sider this  discovery  a  proof  that  Mount  St.  Bernard 
was  a  place  of  sacrifice  in  pagan  times,  and  that 
the  canton  of  Valais  must  have  been  inhabited  by 
human  beings  as  far  back  as  the  stone  age. 

The  Ancient  Greeks.  —  Professor  Trent  of 
Johns  Hopkins  University,  lecturing  to  Baltimore 
workingmen,  has  been  impressing  the  fact  that 
there  is  nothing  new  under  the  sun.  There  were 
tenement-houses,  he  says,  in  ancient  Athens,  with 
many  families  in  one  house;  there  were  corners 
in  the  iron  market  and  in  the  olive-oil  industry 
then,  manipulated  just  as  are  Wall-street  corners 
now  ;  and  there  were  slave-insurance  offices,  where 
the  old  Greek,  for  about  one  dollar  a  year,  could 
be  insured  against  his  slaves  running  away. 

Dynamite  is  so  instantaneous  in  its  action,  that 
a  green  leaf  can  be  compressed  into  the  hardest 
steel  before  it  has  time  to  flatten.  One  of  the  ex- 
periments at  the  United  States  Torpedo  Works  was 
to  place  some  leaves  between  two  heavy  flat  pieces 
of  iron,  set  them  on  a  firm  foundation,  and  see 
what  gun-cotton  would  do  in  forcing  the  iron  pieces 
together.  A  charge  was  placed  upon  them  by  com- 
prestiiig  the  gun-cotton  into  a  cylindrical  form 
about  one  inch  thick  and  three  or  four  inches  in 
diameter,  through  the  centre  of  which  a  hole  is 
made  for  a  cap  of  fulminate  of  mercury,  by  which 
the  gun-cotton  is  exploded.  The  reaction  was  so 
great,  from  merely  being  exploded  in  the  open  air, 
that  one  of  the  iron  pieces  was  driven  down  upon 
the  other  quick  enough  to  catch  an  impression  of 
the  leaves  before  they  could  escape. 
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GLASS  AND  PORCELAIN  PAINTING. 
The  manufacture  of  both  glass  and  pot- 
tery dates  back  to  prehistoric  times,  and  we 
have  no  knowledge  of  either  the  first  glass- 
maker  or  potter.  Whoever  these  individuals 
maj'  have  been,  they  could  not  have  practised 
their  art  very  long  before  noticing  that  certain 
impurities  in  their  materials  gave  a  more  or 
less  brilliant  color  to  the  finished  product.  In 
time  they  doubtless  learned  to  recognize  and 
select  the  earths  which  produced  the  highly 
prized  hues,  and  from  this  rude  beginning 
the  modern  art  of  vitreous  ornamentation  has 
arisen. 

The  principle  of  both  glass  and  porcelain 
painting  are  the  same,  and  onlj'  vary  in  the 
practical  details.  Porcelain-painting  is  really 
glass-painting,  as  the  colors  are  usually  melted 
into  the  glaze  or  film  of  glass  which  covers  it, 
or  else  the  colors  themselves  are  mixed  with 
materials  which  form  a  glaze  when  melted. 

It  has  been  found,  that,  when  certain  metallic 
oxides  are  melted  into  glass,  they  unite  with  it, 
forming  metallic  silicates  or  analogous  salts, 
which  in  many  cases  show  the  greatest  beaut}' 
and  brilliancy  of  color.  It  is  a  very  pretty 
experiment  to  melt  a  little  borax  in  a  crucible, 
and,  after  it  has  cooled,  it  will  be  perfectly 
transparent  and  colorless ;  then  add  a  minute 
quantity  of  some  salt  of  cobalt,  and  fuse  again, 
when  the  whole  will  become  of  a  magnificent 
blue  color.  Other  substances  give  different 
tints  :  thus,  oxide  of  iron  can  give  red,  brown, 
violet,  and  yellow  ;  chromium  gives  a  beautiful 
green  ;  manganese,  violet,  brown,  and  black  ; 
antimony  and  lead,  j-ellow  ;  copper,  green  and 
red  ;  silver,  red  and  yellow ;  gold,  a  beauti- 
ful rub}'  red.  Platinum  and  iridium  give  a 
fine  black,  and  gilding  or  silvering  is  accom- 
plished by  melting  the  metals  themselves  into 
the  glaze.  Certain  salts  of  gold  also  have  the 
[iroperty  of  reducing  to  the  metallic  state  in 
the  firing,  producing  a  very  brilliant  gilding. 
These  different  colors  are  so  characteristic  that 
a  system  of  chemical  analysis  has  been  founded 
upon  them,  and  the  chemist  can  often  save 
himself  much  time  and  labor  by  noting  the 
color  of  a  borax  "  bead  "  in  which  a  little  of 
the  substance  under  examination  has  been 
melted. 

The  actual  preparation  of  colors  for  porce- 
lain-painters is  a  much  more  difficult  matter 
than  the  above  facts  would  seem  to  imply. 
Much  experiment  is  necessary  to  obtain  all 
the  different  shades  and  intermediate  tones. 
Unlike  oil  paints,  the  method  of  simple  mixing 
cannot  be  followed.  A  mixture  of  blue  and 
yellow  in  mineral  colors,  for  instance,  may 
give,  after  firing,  any  thing  but  the  green  tint 
which  a  similar  mixture  of  oil  or  water-colors 
would  produce.  Such  points  can  onlj'  be  de- 
termined by  actual  trial. 

The  composition  of  many  of  the  most  beau- 
tiful colors  is  kept  a  carefullj'  guarded  secret 
by  the  manufacturers  possessing  the  recipe. 
The  dark-blue  tint  of  Dresden  porcelain  was 
for  a  long  time  such  a  secret,  and  may  still 


be  so,  although  a  few  j'ears  ago  we  were  in- 
formed at  the  Meissen  Pottery  that  it  was  sim- 
ply cobalt.  Other  unknown  ingredients  may, 
however,  be  added  to  it.  The'  softness  and 
delicacy  of  a  fine  painting  on  porcelain  or  glass 
cannot  be  surpassed  b}'  any  work  in  oil  or 
water-color,  and  it  possesses  the  additional  ad- 
vantage of  being  indelible  and  unchangeable 
by  those  natural  agencies  which  will  in  time 
destroy  the  more  perishable  paintings  on  paper 
and  canvas. 


NEW  METHODS  IN  ANALYSIS. 

In  a  former  article  a  description  of  a  new  pro- 
cess for  the  separation  of  iron  from  nickel  was 
given,  depending  upon  the  formation  of  ferro-  and 
nickelo-cyanide  of  potassium,  and  of  their  differ- 
ent reactions  with  bromine.  Since  then,  however, 
the  process  has  been  modified  and  altered  without 
affecting  the  accuracy  of  the  results,  so  as  to  avoid 
the  use  of  phosphoric  acid,  the  presence  of  which 
might  complicate  matters,  and  at  the  same  time  to 
admit  of  its  application  to  other  separations. 

Nickel  frovi  Iron.  —  To  the  cold  concentrated 
(twenty  to  thirty  cubic  centimeters)  and  slightly 
acid  solution  add  an  excess  of  solid  sodic  hydro- 
carbonate,  in  such  quantity,  that,  after  stirring,  a 
little  remains  undissolved,  and  nickel  and  iron  both 
appear  to  be  thrown  down.  Now  add  potaasic  cya- 
nide until  the  precipitate  dissolves,  then  heat  gently 
until  the  pale- yellow  color  of  the  ferrocyanide  is 
produced  ;  at  this  stage  the  solution  should  be 
perfectly  clear  and  free  from  any  ferric  hydroxide. 
Allow  the  liquid  to  cool  ;  add  a  considerable  quan- 
tity of  a  rather  strong  solution  of  potassic  hydrate  ; 
then  treat  with  chlorine,  continuing  the  current  of 
the  gas  until  the  green  nickelous  hydrate  is  com- 
pletely converted  into  the  nickelic  hydrate,  and 
becomes  perfectly  black,  after  which  it  may  be  fil- 
tered off,  and  treated  in  the  usual  manner  for  elec- 
trolytic deposition. 

Alumina  from  Iron,  Nickel,  or  Cobalt. — Proceed 
exactly  as  above,  and  add  a  few  drops  of  potassic 
hydrate  to  the  somewhat  turbid  yellow  solution 
until  it  becomes  perfectly  clear ;  then  boil  with  the 
addition  of  ammonic  chloride,  when  the  alumina 
will  be  precipitated  free  from  any  of  the  other 
accompanying  metals.  The  potassic  hydrate  and 
cyanide,  as  well  as  the  sodic  hydrocarbonate  for 
this  separation,  should  be  tested  for  alumina  and 
silica,  —  impurities  almost  invariably  present. 

Manganese  from  Iron,  Nickel,  or  Cobalt.  —  Add 
excess  of  sodic  hydrocarbonate  and  potassic  cya- 
nide, as  already  directed,  and  warm  gently  until  the 
solution  —  which  in  presence  of  manganese  has  a 
dirty  blue-green  color  —  becomes  pale  yellow  and 
quite  clear  ;  then  allow  to  cool,  add  a  little  potas- 
sic hydrate,  and  precipitate  the  manganese  as  per- 
oxide by  adding  a  little  peroxide  of  hydrogen,  and 
leaving  the  solution  in  a  warm  place  for  a  few 
hours.  The  peroxide,  as  is  usual  when  precipi- 
tated from  alkaline  solutions,  contains  alkali,  from 
which  it  is  very  difficult  to  free  it  by  washing;  so 
that  it  is  best  to  dissolve  in  hydric  chloride,  and 
precipitate  as  carbonate  with  ammonic  carbonate. 
In  order  to  avoid  this  inconvenience,  the  cyanide 
solution  may  be  precipitated  by  sulphuretted  hydro- 
gen, when  manganese  sulphide  is  rapidly  and  com- 
pletely thrown  down,  and  admits  of  being  easily 
washed  free  from  impurities. 

Iron  from  Zinc.  —  Procure  a  solution  of  the  cya- 
nides as  above,  and  boil  the  clear  solution  with  an 
excess  of  colorless  ammonic  sulphide  until  the 
steam  is  neutral  to  test-papers.  The  zinc  is  wholly 
precipitated  as  sulphide  quite  free  from  iron  (or 
nickel  and  cobalt  i^jjresent),  and  in  a  granular 


condition,  which  may  be  filtered  and  washed  with 
the  utmost  ease. 

The  presence  of  cyanates  or  carbonates  in  the 
potassic  cyanide  exerts  no  influence  whatever  on 
the  above  separations.  —  Thomas  Moore,  in  Chem- 
ical News. 

♦ 

LIQUID  AMALGAM. 

An  interesting  account  of  a  series  of  experiments 
upon  the  so-called  alloy  between  the  metals  sodium 
and  potassium  is  given  by  M.  Joannis  in  the  cur- 
rent number  of  the  Annales  de  Chimie  et  Physique. 
For  some  years  it  has  been  known,  that,  although 
in  many  respects  so  similar,  these  two  metals  pos- 
sess a  certain  affinity  for  each  other,  and  unite 
under  suitable  circumstances  to  form  a  liquid 
amalgam-like  substance.  M.  Joannis  has  at  length 
shown  that  a  definite  compound,  NaKj,  is  formed, 
with  considerable  evolution  of  heat,  when  the  fused 
metals  are  brought  together  in  the  right  propor- 
tion. In  order  to  prove  this  fact,  thermo-chemical 
methods  were  resorted  to;  liquid  mixtures  of  the 
composition  NaaK,  NaK,  NaKj,  and  NaK,  be- 
ing successively  introduced  into  the  calorimeter. 

The  hydrogen  liberated  by  decomposition  of  the 
water  in  the  calorimeter  was  caused  to  pass  first 
through  a  perforated  platinum  plate,  and  afterward 
through  a  long,  thin-walled  glass  spiral,  eventu- 
ally escaping  in  minute  bubbles  through  the  water 
itself,  after  becoming  reduced  to  the  temperature 
of  the  calorimeter.  The  liquid  mixture  of  metals 
was  gradually  introduced  by  means  of  an  ingenious 
apparatus  consisting  of  a  drawn-out  delivery  tube 
containing  the  alloy  between  two  layers  of  protect- 
ing naphtha,  and  which,  by  means  of  a  valve,  could 
be  placed  in  communication  with  a  reservoir  of 
compressed  air,  so  that,  by  regulating  the  valve,  a 
gentle  stream  of  the  liquid  could  be  forced  out  as 
required.  When  the  calorimetrical  experiments 
were  concluded,  the  amount  of  alkali  was  deter- 
mined in  an  aliquot  part  of  the  water  in  the  calo- 
rimeter, and  thus  the  amount  of  metal  used  could 
be  arrived  at. 

From  the  data  afforded  by  these  experiments, 
M.  Joannis  appears  to  have  conclusively  shown 
that  the  only  stable  compound  is  NaK.^,  all  others 
being  mixtures  of  this,  with  excess  of  one  or  other 
of  the  two  metals.  It  is  very  satisfactory  that  a 
reliable  method  has  at  last  been  found  of  distin- 
guishing between  true  compounds  and  physical 
mixtures  of  metals,  and  rather  remarkable  that 
one  of  the  earlier  analyses  of  the  most  stable  com- 
bination of  sodium  and  potassium  gave  as  the  per- 
centage of  potassium  70.5,  a  number  which  closely 
approximates  to  that  required  for  NaKj.  —  Nature. 


SURFACE  CONDENSATION  OF  GLASS. 
Among  the  investigations  on  this  point  is  that 
of  Bunsen.  A  bundle  of  glass  threads,  the  total 
surface  of  which  was  determined  by  preliminary 
observations  and  calculations,  was  enclosed  in  a 
chamber  connected  with  a  long  tube,  the  lower  end 
of  which  was  dipped  in  mercury.  The  gradual 
rise  of  the  mercurial  column  showed  that  an  ap- 
parent absorption  of  carbonic  acid  by  the  glass  was 
still  going  on  at  the  end  of  three  years.  Later 
observations  proved  that,  although  the  glass  had 
been  carefully  dried,  it  is  impossible  to  get  rid  of 
all  the  adhering  moisture,  unless  the  temperature 
is  raised  to  a  point  not  far  short  of  the  critical 
temperature  of  water.  If  this  precaution  has  been 
omitted,  carbonic  acid,  if  present,  will,  according 
to  Bunsen,  be  dissolved  in  the  water-film;  and 
since  the  inner  layers  of  the  liquid  are  subjected 
by  molecular  attraction  to  a  pressure  which  is 
measured  by  hundreds  of  atmospheres,  they  are 
capable  of   absorbing  enormous  quantities  of  the 
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gas  The  strong  acid  thus  formed  appears  to  at- 
tack the  glass,  and  it  was  found  that  nearly  six 
per  cent  of  the  total  mass  of  glass  threads  em- 
ployed had  been  disintegrated.  The  long-con- 
tinued apparent  condensation  was  therefore  really 
slow  chemical  action.  Nay,  more:  when  the  glass 
had  been  dried  at  a  high  temperature,  no  appreci- 
able condensations  of  carbonic  acid  on  the  surface 
took  place  in  eight  days.  A  small  quantity  of 
water  was  then  introduced,  and  absorbed  by  the 
glass  threads  with  a  rapidity  which  showed  that 
when  really  dry  they  acted  as  a  more  powerful 
desiccator  than  calcium  chloride.  Immediately 
after  the  introduction  of  the  water,  the  absorption 
of  the  CO2  began  as  before,  which  proved  that 
moisture  was  necessary  to  produce  the  phenome- 
non, or  that  carbonic  acid  does  not  condense  to  a 
measurable  amount  on  dry  glass. —  Chemical  News. 


CHLORIDE  OF  NITROGEN. 
A  STRIKING  new  experiment,  exhibiting  the 
terribly  explosive  nature  of  chloride  of  nitrogen,  is 
described  by  Professor  Victor  Meyer.  A  few  drops 
of  the  yellow  chloride  were  prepared  in  the  usual 
manner,  — by  inverting  an  exceptionally  thin  flask 
filled  with  chlorine  gas  in  a  leaden  dish  containing 
a  solution  of  ammonium  chloride.  Instead,  how- 
ever, of  gently  agitating  the  apparatus  so  as  to 
cause  the  drops  to  fall  into  a  smaller  leaden  capsule 
placed  beneath  the  mouth  of  the  flask,  they  were 
allowed  to  float  freely  upon  the  surface  The 
whole  apparatus  was  then  enclosed  in  a  cover-box 
fitted  with  stout  plate-glass  sides,  through  the  top 
of  which  was  passed  a  bent  pipette,  turning  up  be- 
low just  under  the  mouth  of  the  flask,  and  con- 
nected outside  with  a  dropping  funnel  containing 
chloride  of  ammonium  solution  and  a  few  drops  of 
turpentine.  When  suflicient  chloride  of  nitrogen 
had  collected,  the  tap  of  the  funnel  was  carefully 
turned  so  as  to  allow  a  little  turpentine  to  slowly 
rise  in  the  flask.  After  a  moment  or  two  it 
reached  the  surface,  and  mingled  with  the  chloride 
of  nitrogen,  causing  a  brilliant  flash  of  light  and  a 
loud  explosion,  which  Professor  Meyer  likens  to  a 
thunder-clap,  so  much  more  powerful  is  the  detona- 
tion in  a  confined  space.  The  flask,  of  course,  was 
shattered,  not  into  powder,  but  into  tolerably  large 
fragments  :  the  plate-glass  box,  however,  even 
afterinany  repetitions  of  the  experiment,  remained 
intact;  a  small  door  on  the  side  away  from  the 
observers  having  been  left  ajar  so  as  to  prevent 
any  notable  increase  of  pressure.  Curiously,  the 
chloride  of  nitrogen  never  entirely  exploded ;  a  part 
remained  in  the  disorted  leaden  dish,  and  main- 
tained an  incessant  fusillade  for  more  than  a 
minute. —  Nature. 


ASBESTOS  FOR  FILTRATION. 

W.  Fresenius  reports  that  he  has  found  finely 
picked  asbestos  to  be  the  best  medium  for  facili- 
tating the  filtration  of  viscid  liquids.  He  found  it 
especially  valuable  in  filtering  solutions  of  pepton- 
ized liquids,  such  as  are  produced  by  the  action  of 
any  of  the  digestive  ferments,  and  which  it  is  next 
to  impossible  otherwise  to  filter  through  paper. 

He  states  that  he  had  previously  made  use  of 
this  useful  property  of  finely  divided  asbestos 
when  he  was  occupied  with  the  determination  of 
the  water-soluble  portion  of  a  very  fine  flour  used 
as  infants'  food.  It  had  been  impossible  to  obtain 
a  clear  filtrate  until  asbestos  was  tried,  when  there 
was  no  difliculty  whatever. 

He  states  that  he  has  recently  succeeded  in 
accomplishing  the  filtration  of  similar  liquids  by 
diluting  with  a  considerable  proportion  of  water, 
and  then  incorporating  with  the  mixture  a  small 
quantity  of  previously  ignited  finely  picked  asbes- 


tos, and  thoroughly  shaking.  After  about  twelve 
hours  all  suspended  matters  will  have  deposited, 
and  the  liquid  may  be  easily  removed  by  means  of 
a  siphon.  The  operation  of  washing  and  shaking 
is  repeated  once  or  twice  with  fresh  water,  and  the 
whole  mixture  finally  passed  through  a  glass  fun- 
nel, the  neck  of  which  contains  a  pellet  of  asbestos. 
If  the  first  portion  of  the  filtrate  runs  off  cloudy, 
it  is  poured  back  until  it  is  clear.  Fresenius  states 
that  he  allowed  the  residue  in  the  funnel  to  become 
tolerably  dry,  after  which  he  removed  it  for  the 
purpose  of  determining  the  amount  of  nitrogen  by 
Kjeldahl's  method.  Any  matter  adhering  to  the 
funnel  can  easily  be  wiped  off  by  means  of  a  small 
pellet  of  asbestos,  and  added  to  the  rest.  — Drug- 
gists' Circular. 

— • — 

A  SUBSTITUTE  FOR  HYDRAULIC  CEMENT. 

According  to  a  statement  of  Mr.  Miles,  a  well- 
known  engineer,  it  is  a  fact  peculiar  to  Spanish 
countries  that  ordinary  brick-dust,  made  from 
hard-burned,  finely  pulverized  bricks,  and  mixed 
with  common  lime  and  sand,  is  universally  and 
successfully  employed  as  a  substitute  for  hydraulic 
cement.  Mr.  Miles  says,  that,  during  an  engineer- 
ing experience  of  some  six  years  in  Cuba,  his  op- 
portunities were  ample  for  testing  its  merits;  and 
he  found  it  in  all  respects  superior  to  the  best 
Rosendale  hydraulic  cement  for  culverts,  drains, 
tanks,  or  cisterns,  and  even  for  roofs.  In  an  ex- 
periment to  test  the  strength  of  this  product,  it 
was  found  that  a  block  of  it  half  an  inch  in  thick- 
ness, without  sand,  and  after  immersion  in  water 
for  four  months,  bore,  without  crushing,  crumbling, 
or  splitting,  a  pressure  of  fifteen  pounds  per  square 
inch.  If  is  thought  that  by  the  addition  of  pul- 
verizing mills  to  brick-yards,  to  utilize  the  waste 
and  broken  bricks,  a  profitable  manufacture  might 
he  carried  on.  —  Light,  Heat,  and  Power. 


[Original  in  Popular  Science  JVewg.] 
A  TEST  FOR  SACCHARIN. 

BY  L.  D.  KA8TENBINE,  M.D. 

As  saccharin  may  be  used  to  adulterate  sugar, 
a  method  of  separating  and  identifying  may  not 
prove  uninteresting  to  some  of  your  readers. 

Being  a  sulphur  compound,  and  soluble  in  ether, 
the  writer  employed  the  method  suggested  by  II. 
Reischauer,  and  finds  it  the  best  in  actual  prac- 
tice. All  that  is  necessary  is,  to  treat  the  sugar 
with  about  three  times  its  volume  of  ether  in  a 
closed  vessel  for  twelve  hours,  with  frequent  agita- 
tions. The  etherial  solution  is  drawn  off  and  evap- 
orated, and  the  residue  carefully  ignited  in  a 
crucible  with  carbonate  and  nitrate  of  sodium, 
whereby  the  saccharin  will  be  converted  into  sul- 
phate of  sodium,  and  can  be  estimated  as  barium 
sulphate.  Care  must  be  used  in  igniting,  as  ex- 
plosions occur  from  too  intense  heat. 


PRACTICAL  RECIPES. 

Fixing  Indian  Ink.  —  Indian  ink,  as  most  of 
our  readers  know,  is  composed  of  the  finest  ivory- 
black  and  a  gelatine  size,  and  is  excellent  for  plans 
and  drawing  until  any  color  "  wash  "  — or  even  a 
little  dampness  —  comes  near  the  lines,  when  they 
then  either  "blur"  or  "run"  altogether.  This 
may  be  prevented  by  di.'-solving  in  the  water  used 
for  rubbing  up  the  ink  with,  about  eight  grains  of 
bichromate  of  potassium,  or  six  and  a  half  of 
the  corresponding  ammonium  salt  per  fluid  ounce. 

Red  Stains  for  Leather.  —  (1)  Dissolve  one 
ounce  cochineal  in  half-pint  of  hot  water,  and  add 
one  gill  of  spirits  of  hartshorn.  (2)  Bright  Crim- 
son is  prepared  from  alum  or  tin  salts  and  a 
decoction     of     cochineal.      (3)   Scarlet.  —  Scarlet 


berries  (bruised),  1.05  ounces,  dissolve  in  4.2 
ounces  alcohol,  e'ghty  per  cent  strong,  and  filter. 
(4)  Red.  —  Shavings  of  red  Brazil-wood  are 
placed  in  a  bottle,  2.2  pounds  wine  vinegar  is 
poured  over  them,  and  digested  for  eight  days,  and 
stirred  frequently  in  the  mean  while.  The  solution 
is  then  filtered  through  a  cloth.  Meantime  a 
solution  of  1.05  ounces  alum,  free  from  iron,  in 
8.75  ounces  water,  is  prepared,  and  the  above  prep- 
aration of  Brazil-wood  is  added  to  this  under  con- 
stant stirring.  A  very  beautiful  red  is  obtained  in 
this  manner.  The  shavings  of  Brazil-wood  may 
also  be  boiled  in  rain-water,  and  this  to  be  com- 
pounded with  a  solution  of  bitartrate  of  potash. 

To  TAKE  Impressions  from  Seals.  —  To  take 
an  exact  model  of  any  coin,  medal,  embossed 
stamped  paper,  or,  in  fact,  any  device  raised  or 
imprinted,  cut  a  piece  of  cardboard,  with  which 
form  a  ring  just  the  dimensions  of  the  impression 
to  be  taken,  then  pour  within  the  said  ring  melted 
fusible  metal.  The  carding  will  prevent  the  metal 
from  running  away,  and  in  a  few  minutes  it  will 
cool,  and  the  impression  taken  will  be  the  same 
as  the  original,  but  reversed.  Fusible  metal  is  a 
compound  of  eight  parts  of  bismuth,  five  of  lead, 
and  three  of  tin,  which  liquefies  at  the  same  tem- 
perature as  boiling  water. 


RAILROAD  NOTES. 

A  New  Boiler  Covering.  —  At  the  Rhode 
Island  Locomotive  Works  a  number  of  new  engines 
are  being  built  that  are  lagged  all  over  boiler  and 
dome  with  an  asbestos  mortar  that  is  easily  applied^ 
and  makes  the  job  all  one  piece.  The  preparation  is 
put  on  while  the  boiler  is  under  steam,  and  a  couple 
of  days  are  needed  to  apply  it  properly.  It  is  claimed 
that  it  is  not  necessary  to  remove  it  when  the  engine 
goes  into  the  shop,  as  the  least  leak  is  shown  through 
it,  and  a  piece  can  be  cut  out,  the  leak  repaired,  and 
replastered.  It  cannot  fail,  says  an  exchange,  to 
be  a  better  job  than  wood,  and  is  fire-proof. 

Parchment  Bearings.  —  Experiments  are 
being  made  on  Prussian  railways  with  axle  boxes 
fitted  with  bearings  of  vegetable  parchment  in  place 
of  brass.  The  parchment  is  strongly  compressed 
before  being  used;  and  it  is  thoroughly  dried,  to 
prevent  subsequent  shrinkage.  .  Wooden  rings  are 
placed  on  the  outside  of  the  bearings,  fitting  the 
collars  of  the  journal.  An  emulsion  of  water  and 
oil,  and  all  the  mineral  oils,  are  used  as  lubricants. 
The  parchment  soon  becomes  impregnated  with  oil, 
and  is  able  to  go  a  long  time  without  a  renewal  of 
lubrication.  It  is  between  the  body  of  the  journal 
and  the  thin  edge  of  the  parchment  segments  that 
friction  takes  place.  The  claim  is  made  that  these 
compressed  paper  bearings  make  a  tough  material 
that  is  superior  to  metal.  Such  bearings  are  also 
in  use  in  a  German  sawmill  with  satisfactory 
operation. 

Railway  to  Teheran.  —  Accounts  received 
from  the  Caspian  describe  the  railway  from  Resht 
to  Teheran  as  being  already  in  hand,  the  engineers 
being  on  the  spot,  and  material  commencing  to 
arrive  from  Europe  via  Batoum  and  the  Trans-Cau- 
casian Railway.  The  line  is  being  constructed  by 
a  Belgian  syndicate,  enjoying  the  warm  support  of 
the  Russian  Government.  It  is  expected  that  the 
undertaking  will  be  rapidly  completed,  the  Shah  as 
well  as  the  Russian  authorities  being  impatient  in 
this  respect.  At  present  it  is  not  contemplated  to 
push  the  line  any  farther  ahead ;  but  plans  exist 
for  extending  it  eastward  to  Meshed  and  south  to 
the  Persian  Gulf.  As  regards  the  former,  it  is  pro- 
posed afterwards  to  carry  it  on  to  Herat  and  India. 
This,  when  the  section  from  Baku  to  Resht,  is  also 
finished,  will  open  a  new  route  to  India  from  the 
Black  Sea. 
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THE  CHEMISTRY  OF  THE  DAIRY. 
Milk,  the  most  important  of  all  dairy  prod- 
ucts, is  in  many  respects  ^  perfect  food,  in- 
asmuch as  it  contains  representatives  of  all 
the  substances  which  go  to  make  up  the  ani- 
mal frame.  It  is  principally  composed  of 
water,  butter,  milk-sugar,  casein,  and  soluble 
and  insoluble  inorganic  salts.  The  amount  of 
the  principal  constituent,  water,  is  very  vari- 
able, even  from  legitimate  causes,  but  may  be 
said  to  average  from  eighty-five  to  ninety  per 
cent. 

Although  to  the  unaided  ej'e  milk  appears  to 
be  a  homogeneous  white  fluid,  the  microscope 
shows  it  to  consist  of  a  clear  liquid,  in  which 
are  suspended  numerous  globules,  which  make 
it  opaque.  These  globules  consist  of  milk-fat, 
or  butter,  and  eacli  one  is  surrounded  by  a  very 
thin  covering,  or  membrane.  When  they  are 
violently  agitated,  as  in  churning,  these  mem- 
branes are  broken,  and  the  globules  of  butter 
cohere  together  into  larger  masses.  The  for- 
mation of  the  butter  is,  to  some  extent,  depend- 
ent on  the  temperature  ;  and  in  old  times,  when 
the  butter  resolutely  refused  to  "come,"  the 
trouble  was  laid  to  the  witches,  and  a  red-hot 
horseshoe  was  dropped  into  the  churn,  which 
served  the  double  purpose  of  frightening  away 
the  witches  and  heating  the  cream. 

Cream  is  the  lighter  portion  of  the  milk, 
which  rises  to  the  surface  upon  standing.  It 
contains  a  large  proportion  of  the  fatty  matter, 
and  is  collected  and  saved  for  churning.  The 
buttermilk  remaining  after  churning  contains 
about  one-fourth  of  the  fatty  matter. 

Pure  butter  is  principally  a  mixture  of  two 
fats,  known  as  margarin  and  olein,  with  smaller 
quantities  of  butyrin,  caproin,  and  caprin. 
These  fats  are  all  analogous  to  each  other, 
margarin  having  the  symbol  C^^Hj^.O,.  It  is 
a  compound  of  margaric  acid  and  glycerine, 
and  the  margaric  acid  in  turn  is  probably  a 
mixture  of  stearic  and  palmitic  acids.  These 
fats  are  practically  identical  with  those  formed 
in  the  body  of  the  animal,  from  which  the  well- 
known  butter  substitute,  oleomargarine,  is 
made.  The  principal  chemical  difference  be- 
tween the  two  articles  is  the  lack  of  the  buty- 
rin, caproin,  etc.,  in  the  artificial  product ;  but, 
as  far  as  healthfulness  is  concerned,  one  is  as 
good  as  the  other.  In  fact,  a  good  article  of 
oleomargarine  is  preferable  to  the  poorer  grades 
of  butter. 

Fresh  milk,  when  chemically  tested,  is  found 
to  be  slightly  alkaline,  and  this  alkali  serves 
to  hold  in  solution  a  very  important  substance 
called  casein,  which  is  the  basis  of  cheese.  If 
a  little  vinegar  or  other  weak  acid  is  added  to 
milk,  this  substance  separates  out  in  the  form 
of  curd.  The  insoluble  pellicle  which  forms 
on  the  surface  of  boiling  milk  is  due  to  this 
substance.  When  milk  sours  naturally,  lactic 
acid  is  formed,  which  neutralizes  the  alkali, 
and  the  casein  separates.  It  also  has  the 
peculiar  property  of  being  precipitated  by  the 
action  of  rennet,  or  the  mucous  membrane  of 
the  stomach  of  the  calf.     In  this  case  no  acid 


is  formed  ;  but  the  action  seems  to  depend  upon 
the  presence  of  bacteria,  or  microscopic  organ- 
isms, in  the  rennet.  If  the  milk  is  warmed, 
it  separates  more  readily;  hence  when  milk 
that  has  very  slightly  soured  is  added  to  hot 
tea  or  coffee,  it  "  feathers  "  from  the  separa- 
tion of  the  casein. 

Chemically,  casein  resembles  albumen,  con- 
taining less  sulphur  than  that  substance.     A 
substance  known  as  legumin,  or  vegetable  cas- 
ein, is  found  in  peas  and  beans,  which  closely 
resembles  that  of  milk,  and  is  coagulated  by 
rennet  in  the  same  way.     If,  after  churning, 
the  casein  contained  in  the  buttermilk  is  not 
thoroughly  removed  from   the   butter,  it  will 
induce  a  fermentation  or  decomposition,  result- 
ing in  the  production  of  certain  volatile  and 
offensive  acids,  and  the  butter  becomes  rancid. 
In  the  manufacture  of  cheese  the  casein  is 
coagulated  by  rennet,  pressed  into  the  desired 
shape,  and    allowed    to   stand   and  "ripen." 
The  ripening  process  is  a  fermentation  analo- 
gous to  that  produced  in  rancid  butter,  and  the 
powerful  odor  of  certain  cheeses  is  due  to  the 
same  volatile  acids.      It  is  only  a   matter  of 
habit  which  makes  the  flavor  of  cheese  agree- 
able to  some  persons,  while  that  of  rancid  butter 
is  repulsive  to  every  one.     Some  semi-civilized 
nations,  more  consistent  than  ourselves,  will 
only  eat  butter  when  sufficiently  "high,"  con- 
sidering the  fresh  article  tasteless  and  insipid. 
The  different  kinds  of  cheeses  are  dependent 
upon  the  kind  of  milk  used  in  their  prepara- 
tion, the  richer  ones  being  made   from   milk 
containing  a  larger  proportion  of  cream.    Stil- 
ton cheese  is  made  from  a  mixture  of  new  milk 
and   cream,  Cheddar   from   new   milk   alone, 
Cheshire  from   milk   from  which   about   one- 
eighth  of  the  cream  has  been   removed,  and 
Dutch  cheese  from  skimmed  milk  only. 

The  other  constituents  of  milk  are  of  minor 
importance.  Milk-sugar  is  used,  to  a  limited 
extent,  in  medicine ;  and  the  inorganic  salts, 
which  consist  principally  of  phosphates  and 
chlorides  of  potash,  soda,  lime,  magnesia,  and 
iron,  are  only  valuable  as  increasing  its  value 
as  a  food.  From  the  earliest  times  milk  and 
its  products  have  been  recognized  as  the  best 
possible  substances  for  the  nourishment  of  the 
human  body  ;  and  the  results  of  modern  chemi- 
cal analysis  confirm  this  belief,  and  show  that 
they  are  most  perfectly  designed  to  produce 
health,  strength,  and  flesh. 


[Original  in  Popular  Science  Newt.] 
PEAT. 

BY   W.    J.    CHASE. 

Most  readers  of  the  Popular  Science  News,  in 
common  with  the  majority  of  people,  doubtless 
have  a  very  indistinct  notion  of  what  peat  is. 
They  probably  have,  in  connection  with  their  read- 
ing and  study  of  Ireland,  often  come  across  the 
name.  Indeed,  it  is  as  the  fuel  of  the  Irish  peas- 
antry that  peat  is  best  known  to  American  readers. 
But  peat-bogs  are  by  no  means  peculiar  to  Ireland 
or  to  any  one  country,  being  found  in  all  cold 
countries,  yet  rarely  met  with  nearer  the  equator 
than  in  the  temperate  zones. 

Peat  is  vegetation  partially  decomposed  under 
water,  and  the  process  of  its  formation  is  con- 


stantly going  on  all  through  New  England  and  the 
northern  part  of  the  United  States.  Almost  every 
fresh- water  swamp  contains  it;  often,  however,  so 
mixed  with  sand  as  to  be  hardly  recognizable. 

There  are  many  different  kinds.  The  two  most 
common  in  the  United  States  are  the  black  and  the 
red.  The  black,  called  also  grass-peat,  is  formed 
of  partially  decomposed  grasses,  and  is  of  very 
little  value,  as  it  possesses  no  fibre,  and  crumbles 
to  pieces  in  the  drying.  The  red,  moss,  or  wood 
peat,  — for  it  is  known  by  any  of  these  names,  — 
is  perhaps  not  quite  so  common  as  the  grass-peat, 
yet  it  is  found  in  great  abundance.  It  is  formed, 
as  its  names  suggest,  of  decomposed  moss,  swamp 
herbs,  and  small  shrubs.  It  is  this  variety  of  peat 
which  forms  the  basis  of  several  already  large  and 
growing  industries. 

Moss-peat  varies  in  color  and  quality  with  the 
depth  from  which  it  is  taken.  At  the  surface  it  is 
red,  and  gradually  shades  in  color  to  a  light  brown, 
then  darker,  until  finally,  at  the  depth  of  fifteen  or 
twenty  feet,  it  is  so  dark  a  brown  as  to  be  almost 
black.  It  is  not  at  all  uncommon  to  find  deposits 
of  peat  thirty  feet,  and  even  more,  in  depth.  At 
these  lowest  depths  it  is  much  more  compact,  and 
has  an  oily,  resinous  look.  In  the  language  of  the 
peat-digger,  it  is  "  fat  "  peat. 

One  of  the  chief  characteristics  of  moss-peat  is 
its  fibre,  the  existence  of  which  it  is  hard  to 
explain.  It  is  this  fibre  which  makes  it  possible 
to  cut  it  into  blocks  when  wet,  which  retain  the 
same  form  when  dried.  On  account  of  this  fibre, 
too,  the  dried  blocks  can  be  handled  and  sawed 
like  wood. 

A  peat-bed  which  is  being  worked,  with  its  regu- 
lar system  of  main  and  cross  ditches  for  draining, 
presents  at  a  little  distance  the  appearance  of  a 
huge  cake  of  chocolate  cut  up  into  small  squares. 

Peat,  without  other  preparation  than  that  of 
drying  in  the  sun,  has  been  used  as  a  fuel  for  more 
than  a  century  and  a  half  in  New  England  even. 
But  the  process  of  sun-drying  a  block  of  wet  peat, 
nine-tenths  of  which,  by  weight,  is  water,  is  too 
long,  and  the  fuel  when  thus  prepared  is  too  bulky, 
to  be  of  much  practical  value.  To  overcome  this, 
there  are  at  present  sevei'al  processes.  On  the 
shores  of  Lake  Superior,  wliere  other  fuel  is  scarce, 
the  peat,  taken  full  of  water  from  the  bog,  is  ex- 
posed to  great  pressure,  which  squeezes  out  the 
water,  and  compresses  the  block  into  a  much 
smaller  bulk. 

By  another  process  the  block  of  peat,  when 
thoroughly  dried  by  artificial  heat,  is  dipped  into 
a  bath  of  petroleum  oil,  where  it  is  allowed  to 
remain  until  it  has  absorbed  like  a  sponge  a  cer- 
tain quantity  of  the  fluid.  After  draining  for  a  few 
minutes,  it  is  then  dipped  int«  a  bath  of  liquid 
resin,  from  which  it  emerges  encased  in  an  air-tight 
covering  of  the  hardened  resin. 

Besides  its  uses  aa  a  fuel,  peat  also  is  valuable  as 
a  fertilizer,  both  for  the  ammonia  it  contains  and 
also  for  the  absorbing  properties  it  possesses;  and 
finally,  the  mossy  top  layer  of  the  peat-bog  is  of 
considerable  value  as  a  stall-bedding  for  horses  and 
cattle. 


THE  BIRD-FOOT  VIOLET. 

The  bird-foot  violet,  Viola  Pedata,  is  the 
largest  and  most  conspicuous  of  our  native  violets. 
Utilik*  most  of  the  species,  it  grows  in  sandy  soil, 
and  likes  dry,  sunny  places.  It  is  really  a  flower 
of  the  woods,  growing  on  their  edges,  in  sandy 
roads,  and  on  hillsides  in  the  vicinity  of  woods. 
It  is  always  associated  in  my  mind  with  the  white 
birch,  for  it  is  in  full  blossom  at  about  the  time 
when  these  trees  have  just  come  out  in  their  bright, 
straight-veined,  taper-pointed  leaves;  and  wherever 
I  have  found  them,  there  were  always  birches  close 
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by,  or  springing  up  among  them.  In  the  large 
flowers,  which  are  about  an  inch  broad,  there  is  a 
charming  variety,  both  in  form  and  color.  In 
some  the  petals  are  broad,  in  others  they  are 
nan-ow;  and  the  color  varies  from  deep  purple  and 
blue  to  pale  lavender,  even  to  white.  I  once  found 
two  or  three  clusters  with  light  and  dark  pink 
flowers,  and  in  the  same  place  with  these  there 
were  many  with  a  reddish  tint.  On  the  hill  where 
these  grew,  a  crop  of  grain  had  been  raised  the 
previous  year,  and  it  was  delightful  to  see  how 
luxuriantly  the  bird-foot  violets  were  growing  and 
profiting  by  the  increased  richness  of  the  soil. 
The  whole  hilltop  was  covered  with  great  tufts  of 
them,  with  unusually  large  leaves  and  flowers,  and 
very  long  leaf  and  flower  stalks.  The  pink  variety 
I  transplanted  to  the  garden,  where  it  has  grown 
and  retained  the  pink  color  of  the  flower.s,  blossom- 
ing at  intervals  all  through  the  season.  The  purple 
ones,  which  I  have  cultivated,  make  a  beautiful 
mass  of  color  in  the  garden,  the  flowers  growing 


close  together.  Nature  alway.s  gives  to  each  flower 
a  leaf  of  just  the  right  shape  and  shade  of  green 
that  its  color  and  characteristics  need,  and  the 
bird-foot  violet  has  been  favored  with  a  very  pretty, 
delicate  one,  palmately  divided  and  cut,  and  sug- 
gesting a  bird's  foot  in  its  form.  It  is  one  of  the 
stemless  violets,  the  leaf  and  flower  stalks  all  aris- 
ing from  the  short,  thick  root-stalk.  There  is  an 
occasional  variety  (var.  bicolor)  which  Gray  de- 
scribes as  "  very  handsome,  with  the  two  upper 
petals  deep  violet,  and,  as  it  were,  velvety,  like  a 
pansy."  Under  cultivation,  who  can  tell  what 
new  attractions  this  wild  flower  might  develop? — 
Rosa  B.  Watson,  in  Vick's  Magazine. 


WHAT  FLOWERS   WILL  GROW  IN    THE 
SHADE  ? 

The  question,  "  What  flowers  will  grow  in  the 
shade?  "  is  put  to  me  every  spring  by  scores  of 
city  people  whose  little  garden,  which  they  wish  to 
devote  to  flowers,  is  so  walled  up  by  neighboring 
houses,  that  the  direct  rays  of  the  sun  never  touch 
it.  But  few  plants  will  develop  their  flowers  there, 
and  none  will  do  it  so  well  as  if  it  were  lighted  up 
by  sunshine  a  part  of  the  day.  Fuchsias,  pansies, 
forget-me-nots,  violets,  lobelias,  lily  of  the  valley, 
hollyhocks,  phloxes,  and  other  herbaceous  plants 
whose  native  habitat  is  a  shady  wood,  will  do 
best;  but  even  these  languish  if  denied  all  direct 
sunlight.  The  best  effect  in  such  situations  is 
produced  by  ornamental-leaved  plants,  the  beauty 
of  which  is  not  dependent  upon  their  flowers. 
Among  these  may  be  ranked  the  gold  and  silver 
variegated-leaved  geraniums,  achyranthes,  alter- 
nantheras,  begonias,  caladiums,  centaureas,  cole- 
uses,  etc  ,  which,  if  planted  so  as  to  bring  the 
various  shades  in  contrast,  produce  a  pleasing 
effect,  which  continues  during  the  entire  summer 
months,  and  is  not  surpassed  by  any  display  of 


flowers.  The  cultivators  of  flowers  in  rooms 
should  understand  the  necessity  of  sunlight  to 
plants  that  are  to  flower,  and  endeavor  to  get 
these  as  close  as  possible  to  a  window  having  an 
eastern  or  southern  aspect.  The  higher  the  tem- 
perature, the  more  plants  suffer  from  want  of  light. 
Many  plants  might  remain  semi-dormant  in  a 
temperature  of  forty  degrees,  —  in  a  cellar,  for  ex- 
ample, —  aw^y  from  direct  light,  for  months,  with- 
out material  injury ;  while  if  the  cellar  contained  a 
furnace  keeping  a  temperature  of  seventy  degrees, 
they  would  all  die;  such  would  particularly  be  the 
case  with  plants  of  a  half-hardy  nature,  such  as 
monthly  roses,  carnations,  fuchsias,  geraniums,  etc. 
In  our  greenhouse  culture  of  flowers,  direct  sunlight 
is  an  all-important  consideration;  and  a  spell  of 
sunless  weather  in  midwinter  is  often  a  loss  to  us 
of  hundreds  of  pounds,  by  preventing  the  develop- 
ment of  flowers.  Hence  we  use  every  means  at 
command  to  dispose  the  plants  to  secure  the 
greatest  amount  of  light.  The  debilitating  effects 
of  want  of  direct  light  on  plants  are  well  illustrated 
by  taking  a  vigorous  plant  in  full  foliage  and 
flower,  that  has  been  growing  in  the  direct  light  of 
our  greenhouse  benches,  and  placing  it  under  the 
bench.  If  the  temperature  is  high, — say,  seventy 
degrees, —  in  forty-eight  hours  the  sickly  signs, 
showing  want  of  light,  will  be  apparent  to  an 
experienced  eye ;  in  a  week  its  condition  would  be 
such  as  to  indicate  sickness  to  the  most  common 
observer;  and  in  a  month  it  would,  most  likely,  be 
dead. — Horticultural  Times. 


ALLSPICE. 

Allspice,  according  to  the  St.  James  Gazette,  is 
a  spice  ^er  se,  just  as  mace,  cinnamon,  cloves,  nut- 
megs, etc.,  are,  and  is  identical  with  the  article 
known  in  its  whole  or  uncrushed  state  as  pimento. 
This  latter  is  the  fruit  of  a  tree  very  much  resem- 
bling the  arbutus,  and  known  as  the  Eugenia  pi- 
mento. It  is  a  native  of  the  West  Indies,  where  it 
grows  wild  in  the  forests.  Jamaica  is,  however, 
the  only  commercial  source  of  pimento,  though 
the  plant  can  scarcely  be  said  to  be  cultivated  even 
there.  The  fruit  is  a  small  berry  closely  resem- 
bling the  black  pepper  (hence  the  name,  sometimes 
given  it,  of  Jamaica  pepper),  and  is  eagerly  sought 
by  certain  birds,  which  drop  the  seeds  everywhere. 
The  pimento  springs  up  in  thick  clusters,  grows 
apace,  and  soon  forms  dense  copses.  The  cultiva- 
tion consists  simply  in  thinning  these  out.  The 
shoots  removed  in  this  process  are  manufactured 
into  walking-canes,  umbrella  handles,  etc.,  for 
which  the  rich  color,  denseness,  lightness,  and 
toughness  of  the  wood  peculiarly  fit  them.  The 
removal  of  the  shoots  is  done  systematically,  and 
thus  produces  little  lanes  or  paths  through  the 
copse,  technically  called  "  walks."  The  flowers  of 
the  pimento  grow  in  clusters,  like  hawthorn  blooms, 
only  those  of  the  pimento  have  a  greenish  cast. 
They  are  followed  by  the  berries,  which  are  gath- 
ered green,  since,  if  allowed  to  ripen,  they  lose 
their  aromatic  odor,  and  spicy,  pungent  taste.  The 
green  berries  are  dried  in  the  sun  on  raised  plat- 
forms called  "  barbecues,"  and  the  drying  is  termed 
"  barbecuing."  Formerly  pimento  was  used  to  a 
much  greater  extent  than  at  present,  but  seems  to 
be  again  coming  into  favor.  The  planters  or 
growers  get  about  four  cents  per  pound  for  the 
dried  berry ;  but  even  at  this  low  rate  tlie  Jamai- 
cans managed  to  export  in  1880  about  $750,000 
worth  (£146,000),  —  a  pretty  good  sum  on  a 
commodity  the  sole  labor  that  is  expended  on 
which  consists  of  picking  the  berries,  spreading 
them  in  the  s\m,  and  finally  putting  into  sacks. 
These  latter  usually  hold  from  twelve  to  thirteen 
"stone,"   or  from    a    hundred    and    sixty-eight 


to  a  hundred  and  eighty-two  pounds.  Allspice 
is  said  to  be  less  injurious  than  other  kinds  of 
spices,  even  when  used  to  excess,  and  hence  is  tak- 
ing their  places  in  the  various  hygienic  sauces  now 
80  much  the  "fad  "  in  England  and  her  colonies. 


HORTICULTURAL  HINTS. 

In  arranging  a  mixed  border,  the  object  should 
be  the  production  of  masses  and  sheets  of  bloom 
in  the  dwarf  plants,  and  picturesque  groups  with 
the  larger  plants. 

Native  Maiden-hair  Fern  for  the  House. 
—  Before  the  Michigan  Horticultural  Society,  Mr. 
Garfield  spoke  of  this  plant  (Adiantum  pedatum) 
as  being  one  of  the  most  handsome  for  the  decora- 
tion of  rooms,  and  as  not  sensitive  to  a  change  of 
air.  It  needs  but  a  short  period  of  rest,  being 
beautiful  nearly  the  whole  year  round.  ^Mr.  Wat- 
kins  said  that  plants  can  be  obtained  from  the 
woods  at  any  time  when  the  ground  is  bare,  and 
that  they  will  start  growth  in  a  few  days.  It  will 
do  well  with  but  little  light. 

Flowers  for  Beginners.  —  The  following  are 
suggested  by  a  horticultural  journal:  — 

One  paper  each  of  white,  scarlet,  and  mixed 
phlox,  verbena  mixed,  mignonette,  tropaeolum,  as- 
ters, pansies,  and  one  ounce  of  sweet  peas.  Of 
these,  only  mignonette,  tropseolum,  and  sweet  peas 
can  be  sown  in  the  open  ground.  The  others  must 
be  started  in  hotbeds  or  in  boxes  in  the  house. 
Then,  when  your  plants  are  nicely  started,  you  can 
see  how  many  you  have,  and  will  know  how  much 
ground  to  fit  for  them. 

Preservation  of  Flowers.  —  A  method  of 
preserving  the  natural  colors  of  flowers,  recom- 
mended by  R.  Hegler  in  the  Deutsche  botanische 
Monatshefte,  consists  in  dusting  salicylic  acid  on 
the  plants  as  they  lie  in  the  press,  and  removing  it 
again  with  a  brush  when  the  flowers  are  dry.  Red 
colors  in  particular  are  well  preserved  by  this 
agent.  Another  method  of  applying  the  same  pre- 
servative is  to  use  a  solution  of  one  part  of  sali- 
cylic acid  in  fourteen  of  alcohol  by  means  of  blot- 
ting-paper or  cotton-wool  soaked  in  it  and  placed 
above  and  below  the  flowers.  Powdered  boracic 
acid  yields  nearly  as  good  results.  Dr.  Schonland, 
in  a  paragraph  contributed  to  the  Gardeners'  Chron- 
icle, recommends,  as  an  improvement  in  the  method 
of  using  sulphurous  acid  for  preserving  the  color, 
that,  in  the  case  of  delicate  flowers,  they  might  be 
placed  loosely  between  sheets  of  vegetable  parch- 
ment before  immersion  in  the  liquid,  so  as  to 
preserve  their  natural  form. 

Lily  of  the  Valley. — A  few  words  on  the 
forcing  of  this  may  be  of  interest.  The  first  thing 
required  is  bottom  and  top  heat,  with  a  tempera- 
ture between  seventy  and  seventy-five  degrees. 
Have  ready  some  boxes  about  eighteen  inches  long 
by  nine  wide,  and  some  fine  sifted  leaf-soil.  Pre- 
pare your  crowns  by  cutting  some  of  the  long  roots 
off,  as  the  box  will  only  want  to  be  about  three  or 
four  inches  deep;  place  the  crowns  about  one  inch 
apart,  until  the  boxes  are  filled.  They  are  now 
ready  for  the  forcing  pit,  or  house,  where  they 
should  be  placed  on  a  moist  bottom  heat,  and  cov- 
ered with  similar  boxes,  so  as  to  keep  them  dark, 
and  confine  the  moisture.  The  empty  boxes 
should  be  removed  occasionally,  and  the  crowns 
watered  with  a  fine  rose-pot  with  water  at  about 
eighty  degrees.  As  soon  as  the  crowns  are  about 
two  inches  high,  the  empty  boxes  must  be  removed, 
so  as  to  give  the  lilies  time  to  strengthen;  but  if 
you  wish  for  long,  straggling  spikes,  your  top  boxes 
will  have  to  be  a  foot  deep.  You  will  get  your 
lilies  in  bloom  quicker  by  keeping  them  quite  dark, 
but  you  will  find  the  flowers  will  not  stand  so  long 
as  those  that  have  been  brought  on  more  gently. 
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It  has  been  noticed,  when  pure  oxide  of 
zinc  is  heated  over  a  Bunsen  burner  in  a  plati- 
num crucible,  that  the  platinum  is  blackened 
from'  the  formation  of  an  alloy  with  metallic 
zinc  ;  and  the  onlj-  explanation  hitherto  offered 
has  been,  that  the  oxide  was  directly-  disassoci- 
ated by  the  heat  of  the  flame  into  oxygen  gas 
and  metallic  zinc,  just  as  water  at  very  high 
temperatures  is  decomposed  into  hydrogen  and 
oxygen.  Messrs.  ]\Iorse  and  Burton  {Ameri- 
can Chemical  Journal)  have  investigated  this 
point,  and  come  to  the  conclusion  that  the  ef- 
fect is  one  of  reduction  rather  than  disassocia- 
tion.  They  find  that  the  burning  gas-flame 
contains  free  hydrogen  and  oxygen,  and  that, 
owing  to  the  greater  diff"usibility  of  the  hydro- 
gen through  the  heated  platinum,  it  accumu- 
lates on  the  inside  of  the  crucible,  where  it 
reduces  the  oxide  of  zinc  to  the  metallic  state 
by  the  usual  reaction.  Zinc  being  quite  vola- 
tile at  high  temperatures,  a  very  perceptible 
loss  may  be  caused  in  this  way  in  the  course 
of  an  analj-sis,  and  the  possibilit3'  of  such  a 
reducing  atmosphere  in  a  platinum  vessel  may 
be   of  importance   in   many   other   analytical 

processes. 

« 

The  legal  restrictions  upon  the  practice  of 
medicine  in  Illinois  are  particularly  severe, 
and  the  State  Board  of  Health  recently  went 
so  far  as  to  revoke  the  license  of  a  physician 
for  having  advertised  in  the  newspapers. 
This  action  was  promptly  set  aside  by  the 
courts,  which  maintained  that  every  citizen 
has  a  constitutional  right  to  advertise  his  busi- 
ness, and  that  the  action  of  the  Board  was 
illegal.  This  decision  seems  to  us  to  be  a 
very  just  one  ;  for  although  as  a  matter  of  fact 
no  advertising  physician  is  worthy  of  the  slight- 
est confidence,  yet  if  a  respectable  doctor 
chooses  to  advertise  his  business,  and  run  the 
risk  of  being  classed  with  the  quacks  who 
spread  themselves  and  their  alleged  cures  so 
conspicuously  before  the  public,  it  is  going  too 
far  to  say  that  he  shall  be  prevented  from  do- 
ing so  b^-  law.  Medicine  is  in  one  sense  a 
profession,  but  in  another  sense  it  is  a  trade, 
and  is  governed  by  the  same  natural  laws  that 
affect  all  other  forms  of  business. 


The  diflBculty  experienced  in  breaking  up  an 
established  habit,  even  if  it  be  a  trivial  one,  is 
very  remarkable.  The  exchange  editor  on  a 
paper  in  this  citj',  who  has  to  overlook  some 
twenty  or  thirt^^  periodicals  each  day,  informs 
us  that  it  is  almost  impossible  for  him  to  turn 
over  the  pages  of  the  magazines  in  their  proper 
order  ;  but,  in  spite  of  numerous  attempts  to  do 
so,  he  finds  himself  "  reading  them  backward," 
commencing  at  the  end,  and  turning  the  leaves 
toward  the  beginning,  although  at  an  actual 
personal  inconvenience.  There  seems  to  be  no 
reason  of  any  kind  for  this  proceeding,  and  it 
is  probably  only  an  instance  of  persistence  of 
a  habit  accidentally'  formed. 


Thk  close  resemblance  between  the  s}'mbols 
for  the  dram  (3)  and  ounce  (r)  in  prescription- 
writing  is  likely  to  be  a  cause  of  numerous 
mistakes,  which  in  some  cases  might  even  prove 
fatal.  The  Medical  World  suggests  that  the 
Greek  letter  delta  (J)  be  substituted  for  the 
present  dram  symbol,  thus  preventing  this 
source  of  error  on  the  part  of  either  prescriber 
or  dispenser.  We  can  see  no  objection  to 
this  change,  except  the  natural  slowness  of 
mankind  to  alter  an  established  habit,  and 
should  be  glad  to  see  the  "delta  symbol"  in 
general  use. 


"  A  TEST  for  sewer-gas  "  has  been  going  the 
rounds  of  the  papers  which  deserves  notice  on 
account  of  its  misleading  character.  It  con- 
sists in  exposing  to  the  suspected  atmosphere 
pieces  of  paper  moistened  with  a  solution  of 
sugar  of  lead,  which  are  supposed  to  indicate 
the  presence  of  the  dreaded  gas  by  turning 
black.  This  test  is  entirely  unreliable,  and  only 
indicates  the  presence  of  sulphuretted  hydro- 
gen, a  verj- disagreeable  gas,  but  not  especially 
dangerous  in  small  quantities.  It  is  true  that 
the  air  of  sewers  usually  contains  more  or  less 
of  this  gas  ;  but  this  is  not  always  the  case,  as 
we  have  exposed  such  test-papers  for  half  an 
hour  over  the  open  mouth  of  a  very  offensive 
sewer  without  the  slightest  discoloration  taking 
place.  There  is  no  definite  test  for  sewer-gas 
known,  and  it  is  much  better  to  avoid  all  possi- 
bilitj-  of  its  presence  than  to  depend  upon  any 
chemical  tests  for  indications  of  its  existence. 


The  decision  of  the  Supreme  Court  in  regard 
to  the  validity  of  the  Bell  telephone  patent  is 
very  gratifying  both  to  the  owners  of  the  prop- 
erty and  those  who  have  known  the  history 
of  the  invention  from  the  beginning.  There 
cannot  be  the  slightest  doubt  that  the  tele- 
phone as  first  described  and  put  into  practical 
use  was  entirely  the  invention  of  Professor 
Bell.  The  charges  of  fraud  in  obtaining  the 
patent  were  silly  and  puerile  to  the  last  degree  ; 
the  claims  of  prior  discovery  hy  other  inven- 
tors were,  to  say  the  least,  verj'  improbable  ; 
and  the  evidence  brought  forward  at  the  hearing 
was  weak  and  inconclusive.  It  is  to  be  hoped 
that  the  claims  of  the  inventor  may  not  be 
called  again  in  question. 

A  suiiSCRiBEK  sends  us  a  photograph  of  the 
lower  side  of  a  window  in  a  roof  while  cov- 
ered with  ice  and  snow,  which  is  of  interest 
as  showing  how  the  snow,  while  lying  upon  the 
inclined  surface,  and  exposed  to  alternate  thaw- 
ing and  freezing,  has  developed  the  structure 
of  a  glacier.  As  viewed  from  below,  the  centre 
portion  seems  to  have  moved  forward  faster 
than  the  sides,  forming  curved  lines  such  as 
are  observed  in  the  larger  glaciers  flowing  down 
the  mountain-sides.  This  little  patch  of  ice 
doubtless  was  a  glacier  on  a  small  scale,  al- 
though perhaps  subject  to  somewhat  difl'erent 
laws  from  those  which  control  the  movements 
of  the  larger  members  of  the  family. 


QUANTIVALENCE. 

The  above  term,  familiar  to  every  student 
of  chemistry,  is  applied  to  certain  laws  of 
chemical  combination,  which,  from  their  imjjor- 
tance,  may  also  possess  a  popular  interest. 

We  presume  it  is  known  to  most  of  our 
readers  that  the  elements  always  unite  among 
themselves  in  definite  and  unchangeable  pro- 
portions. In  the  simple  case  of  hydrochloric 
acid,  for  instance,  which  is  composed  of  one 
volume  of  hydrogen  and  one  of  chlorine,  the 
proportion  by  weight  between  the-  two  is  in- 
variably as  1  to  35.5.  And  as  hydrogen,  being 
the  lightest  substance  known,  is  taken  as  unitj', 
it  follows  that  the  smallest  weight  of  chlorine 
which  will  unite  with  it  is  35.5  times  as  heavy 
an  equal  volume  of  hydrogen  ;  or,  according  to 
the  modern  theory,  the  weight  of  an  atom  of 
chlorine  is  35.5  times  that  of  an  atom  of 
hydrogen. 

Now,  in  all  the  investigations  made  by 
chemists,  no  other  compound  of  hydrogen  and 
chlorine  has  been  discovered,  and  it  is  un- 
doubtedly true  that  no  other  compound  is 
possible.  Therefore  we  may  s&y  that  hydro- 
gen and  chlorine  each  possess  one  chemical 
affinit}-,  like  two  magnets  with  a  single  pole, 
which  mutually  attract  each  other ;  and  they 
are  therefore  said  to  have  a  quantivalence  of 
one,  and  are'  called  monads,  from  the  Greek 
word  monos. 

Now,  if  we  take  another  simple  substance, 
water,  and  analyze  it,  we  shall  find  that  it 
consists  of  two  volumes  of  hydrogen  and  one 
of  oxygen ;  that  is,  the  atom  of  oxygen  has 
two  affinities  or  poles,  each  of  which  fixes  an 
atom  of  hydrogen:  oxygen,  therefore,  has  a 
quantivalence  of  two,  and  is  a  dyad.  Repre- 
senting these  affinities  by  dashes,  we  may  write 

the  graphic  symbol  of  water  H O H, 

which  shows  clearly  how  the  dyad  oxygen 
holds  the  two  monad  hydrogens.  Another 
compound  of  these  gases  —  peroxide  of  hydro- 
gen—  is  known,  which  contains  equal  volumes 
of  hydrogen    and   ox3-gen ;    and    the    symbol 

must   be   written,    H O O ^H, 

two  of  the  oxygen  affinities  or  valences  com- 
bining between  themselves.  Usually,  in  writ- 
ing these  symbols,  two  dashes  are  condensed 
into  one,  which  would  make  the  above  symbol 
H  -0-0-H. 

Ammonia  is  a  compound  of  nitrogen  and 
hydrogen,  NHg ;  and  here  we  find  a  triad  ele- 
ment, nitrogen  holding  three  atoms  of  hj'- 
drogen.  Carbon  is  a  tetrad  or  quadrivalent 
element,  and  in  marsh  gas,  CH^,  holds  four 
atoms  of  monad  hydrogen,  and  in  carbonic  di- 
oxide, CO^,  holds  two  atoms  of  dyad  oxygen ; 
in  either  case  displaying  its  four  valences. 
Phosphorus  is  a  pentad  element,  with  five 
affinities,  as  shown  in  phosphoric  chloride, 
PClj ;  while  sulphur  may  have  as  many  as  six 
affinities,  as  in  sulphuric  acid,  H^SO^,  which 
may  be  graphically  represented  by  the  symbol 
O 

II 
H  —  O  —  S— O  —  H.     Here   the  hexad  sul- 

II 
O 

phut  is  seen  to  hold  two  dyad  atoms  of  oxjgen 
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by  four  of  its  affinities,  while  two  other  0x3'- 
gen  atoms  are  held  by  one  affinity  each,  the 
remaining  one  being  united  with  the  monad 
hj'drogen  ;  and  it  is  important  to  notice  that, 
in  the  chemical  reactions  of  sulphuric  acid, 
one  half  of  the  oxygen  holds  very  different 
relations  from  the  other  half,  corresponding  to 
the  different  disposition  of  the  valences  or 
affinities  in  the  molecule.  No  higher  quantiv- 
alent  than  six  is  known  to  occur  among  the 
elementary  bodies. 

As  it  is  impossible  for  anj'  substance  to 
exist  with  an  unsat- 
isfied affinity,  it  will 
be  seen  that  no 
monad  element  can 
exist  in  a  free  state  ; 
and  it  is  found  bj- 
experiment  that 
hydrogen  gas,  for 
instance,  does  not 
consist  of  a  single 
atom,  H  — ,  but  of  a 
double  atom,  H  —  H, 
where  the  two  affini- 
ties mutually'  satisfy 
each  other. 

One  of  the  most 
remarkable  circum- 
stances in  this  con- 
nection is  the  fact 
that  under  different 
circumstances  the 
same  element  may- 
possess  different 
quanti  valences. 
Nitrogen,  for  in- 
stance, in  ammonia 
gas,  NHg,  is  a  triad  ; 
but  in  ammonic 
chloride,  NH^Cl,   it 

is  a  pentad,  with  the  power  of  holding  five 
monads.  Iron  has  two  or  four  valences, 
while  sulphur  has  either  two,  four,  or  six,  ac- 
cording to  the  class  of  compounds  of  which  it 
is  a  part. 

It  is  not  easy  to  explain  these  variations  of 
quantivalence,  which  correspond  in  some  de- 
gree, notably  in  the  case  of  iron,  to  differences 
in  their  chemical  and  physical  relations,  which 
might  almost  indicate  the  compound  nature 
of  these  so-called  elements.  The  relation 
between  the  quantivalence  and  the  atomic 
weight  is  an  important  feature  of  the  recently 
discovered  "periodic  law"  of  the  elements; 
but,  like  many  other  phenomena,  we  must 
content  ourselves  with  observing  the  facts, 
and  wait  for  future  investigations  to  furnish 
a  rational  explanation  of  them.  Whatever 
raaj'  be  the  reason,  we  know  that  every  chem- 
ical element  is  possessed  of  a  certain  number, 
always  either  odd  or  even,  of  affinities,  or 
power  of  uniting  with  or  neutralizing  the 
affinities  of  other  atoms,  and  that  no  com- 
pound can  exist  unless  everj-  affinitj'  of  each 
atom  is  neutralized  ;  that  is,  the  sum  of  all 
the  affinities  in  any  molecule  must  be  an  even 
number.  These  laws  are  based  upon  actual 
experimental  investigation,  involving  an  im- 


mense amount  of  time  and  labor,  and  are 
among  the  fundamental  facts  on  which  the 
S3'8tem  of  modern  chemical  philosophy'  is 
founded. 


THE  SNOW  AS  A  BIRD-CATCHER. 
The  number  of  birds  annuallj'  destrojed  bj' 
the  cold  of  winter  is  verj-  large,  especially  when 
the  ground  is  covered  with  snow,  so  that  they 
cannot  obtain  food  from  the  eartli.  A  Belgian 
gamekeeper  has  recentl}-  observed  a  new  source 
of  danger  to  birds  from  a  fall  of  damp,  adhe- 


Fio.  ]. 

sive  snow.     The  accompanying  spirited  illus-  j 
tration  is  reproduced    from  La  Nature,  and 
shows  a   partridge  securelj-  held   bj'  a   large  j 
snowball,  while  a  flock  of  ravens  feast  upon  i 
him  at  their  leisure. 


when  they  return  to  the  fields  the  snow  ad- 
heres to  them  ;  and,  as  they  drag  it  along,  the 
ball  continually  increases  in  size,  in  the  same 
waj'  that  the  enormous  snowballs  which  boj'S 
sometimes  amuse  themselves  by  rolling  up  are 
formed.  After  the  ball  becomes  too  heavy 
for  the  poor  bird  to  carry  it  farther,  he  must 
either  remain  firmly  anchored  till  destroyed  by 
the  cold  or  birds  of  prej',  or  else,  if  he  is  fortu- 
nate, he  may  be  able  to  relieve  himself  of  the 
weight  of  snow  and  his  tail-feathers  at  the 
same  time.  Fig.  2  shows  one  of  these  snow- 
balls with  the  tail- 
feathers  still  at- 
tached to  it,  which 
is  copied  from  a 
photograph.  The 
mass  of  snow 
weighed  nearly  ten 
ounces.  It  is  not 
likelj'  that  such  an 
occurrence  would 
lake  place  except 
under  exception- 
ably  favorable  con- 
ditions, and  we 
presume  that  a 
strong-winged  wild 
bird  would  have 
less  difficulty  in 
freeing  itself  from 
;i  mass  of  snow 
ihaii  the  semi-do- 
Hiesticated  animals 
of  a  European 
game-preserve ;  but 
it  is  a  curious  in- 
stance of  the  many 
perils  to  which  wild 
animals  are  subject, 
and  may  possibly 
be  no  small  factor  in  the  destruction  of  the 
weaker  varieties  of  birds. 


Fig.  2. 


It  appears  that  during  cold  weather  the  birds 
resort  to  the  nearest  stream  or  other  body  of 
open  water  for  the  purpose  of  warming  their 
feet.     Their  long  tail-feathers  becoming  wet, 


I         [Special  correspondence  of  the  Popular  Science  Newt.] 

j  BERLIN  LETTER. 

The  University  catalogue  for  the  coming  half- 
year  announces  a  course  of  lectures  by  Professor 
Di-.  Krause,  physician  to  the  Emperor,  on  laryngos- 
copy and  rhinoscopy,  as  well  as  a  free  course  on 
tlie  pathology  and  anatomy  of  the  nose,  throat,  and 
laiynx.  Professor  Helmholtz  le.-'ves  the  LTniversity 
at  the  close  of  the  next  term,  to  take  charge  of  the 
Imperial  Physical  and  Technical  Institute  lately 
established  in  Charlottenburg.  Professor  Momm- 
sen  closed  his  lectures  last  semester,  and  is  soon 
to  make  another  trip  to  Rome  for  purposes  of  his- 
torical research.  Perhaps  the  long-delayed  volume 
on  the  Empire  will  be  the  result. 

The  Gesellschafl  fdr  innere  Medicin  discussed  in 
its  meeting  last  Tuesday  the  subject  of  the  cancer 
bacillus.  Dr.  Eniil  Senger  gave  the  results  of  his 
bacteriological  studies  and  experiments,  proving 
satisfactorily  tliat  Scheurlen's  bacillus  (alluded  to 
in  my  last  letter)  is  not,  after  all,  the  germ  of  the 
disease,  but  merely  a  harmless  bacillus  of  common 
occurrence  in  stagnant  liquids  and  in  the  ground. 
Dr.  Senger  inoculated  two  hundred  and  fifty  ani- 
mals —  mice,  rabbits,  dogs  —  with  cancerous  matter 
obtained  from  hospital  patients,  with  no  efftct. 
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The  cancerous  particle  produced  only  local  inflam- 
mation of  short  duration.  The  lecturer  maintained 
cancer  to  be  contagious,  and  the  disease-germ  to  be 
smaller  than  the  lung-capillaries;  but  as  yet  the 
nature  of  the  germ  is  unknown. 

The  minister  of  war  is  trying  to  relieve  the  cui- 
rassiers of  the  burden  of  their  cuirasses.  The  cui- 
rassier is  commonly  severely  injured  by  a  fall  from 
his  horse,  neck  or  ribs  being  especially  liable  to  frac- 
ture. Even  in  the  exercises  in  time  of  peace,  the 
accident  is  not  unknown.  The  difficulty  of  mount- 
ing is  also  to  be  considered.  But  the  chief  argu- 
ment is,  that  the  cuirass  is  no  defence  against  the 
projectiles  of  modern  warfare,  but  increases,  rather, 
the  severity  of  the  wounds  received.  Conclusive 
proof  of  this  was  easily  obtained  by  filling  a  cuirass 
with  animal  flesh,  and  making  it  the  target  for  a  few 
rifle  bullets.  Not  only  was  it  readily  pierced,  but 
pieces  of  the  metal  were  driven  into  the  substance 
of  the  flesh,  adding  to  the  severity  of  the  wounds. 

Photography  is  gaining  increasing  importance 
in  the  criminal  courts.  With  its  help  a  Berlin 
merchant  was  lately  convicted  of  crooked  ways  in 
keeping  his  accounts.  The  slightest  differences  in 
color  and  shade  of  inks  are  made  manifest  in  the 
photographic  copy :  blue  inks  appear  nearly  white ; 
brown  inks,  on  the  contrary,  almost  black.  The 
books  of  the  accused  were  submitted  to  a  photog- 
rapher, who  took  off  the  pages  concerned,  and 
brought  into  court  the  most  undoubted  ocular 
proofs  of  the  illegitimate  after-entry  of  some  of  the 
accounts.  A  subsequent  chemical  test  substanti- 
ated this  evidence.  The  photographic  is  to  be  pre- 
ferred to  the  chemical  test,  because  it  brings  its 
proofs  into  the  court,  and  submits  them  to  inspec- 
tion, at  the  same  time  leaving  the  document  under 
examination  unharmed;  while  the  results  of  a 
chemical  test  must  be  taken  on  the  evidence  of  the 
chemist  alone,  and  the  writing  examined  is  per- 
haps destroyed.  In  another  case  similar  to  the 
above  the  changing  of  the  date  of  a  note  by  an 
insignificant  erasure  and  addition  was  proved  by 
means  of  photography. 

The  scientific  and  technical  societies  of  Berlin 
are  about  to  build  a  house  for  their  common  use. 
Three  connected  lots  in  the  best  quarter  of  the  city 
have  been  secured,  and  a  stock  company  formed, 
with  the  expectation  that  members  of  the  interested 
societies  will  take  the  stock,  of  which  2,200,00(| 
marks  will  bo  issued.  The  building  will  contain 
business  and  reading  rooms  to  be  rented  to  the 
several  societies,  and  common  assembly  rooms. 
The  control  of  the  building  will  be  in  the  hands  of 
those  renting  its  rooms,  and  thus  the  ends  and  aims 
of  the  enterprise  confined  strictly  to  purposes  of 
science.  Already  different  medical,  chemical, 
polytechnical,  electro-technical,  geological,  geo- 
graphical, and  anthropological  societies  have  signi- 
fied their  approval  of  the  plan,  and  a  committee 
has  been  formed  of  leading  scientists  and  physi- 
cians to  direct  the  movement. 

The  Government  is  about  to  erect  here  a  build- 
ing for  the  execution  of  colossal  statues  and  monu- 
ments. The  estimated  cost  is  thirty -eight  thousand 
marks,  which  sum  has  already  been  appropriated. 

At  the  Vienna  International  Balloon  Exhibition, 
which  is  to  be  opened  on  the  1st  of  April,  the 
German  Society  for  the  Promotion  of  Ballooning 
will  be  appropriately  represented.  Among  other 
models  of  interest  will  be  exhibited  numerous  ap- 
pliances for  aerial  locomotion.  In  the  course  of 
the  summer  a  series  of  ascensions  for  purely 
scientific  purposes  will  be  made.     The   buildings 


for  the  exposition  are  already  completed,  and  the 
management  is  in  the  hands  of  a  committee  con- 
sisting of  the  landgrave  FUrstenberg,  Max  Prince 
Furstenberg,  Alexander  Prince  Salms,  and  others. 

An  interesting  essay  on  the  prime  meridian  was 
recently  sent  to  the  French  Academy  of  Sciences 
by  Alexis  von  Tillo.  As  is  well  known,  there  is  as 
yet  no  common  meridian  agreed  upon  by  the  dif- 
ferent nations  for  the  reckoning  of  longitude;  Eng- 
land using  the  riieridian  of  Greenwich,  France  that 
of  Paris,  Germany  that  of  Ferro,  and  the  United 
States  that  of  Washington.  By  a  series  of  computa- 
tions, which  need  not  be  here  described.  Von  Tillo 
found  the  co  ordinates  of  the  orographic  centres  of 
gravity  of  the  four  continents.  These  centres  form 
a  tolerably  regular  quadrangle,  the  longest  side 
being  that  connecting  the  centres  of  Asia  and 
North  America.  It  is  ninety-two  degrees  long,  and 
lies  between  the  parallels  43  and  45  north  latitude 
The  line  connecting  the  centres  of  Africa  and  South 
'America  is  eighty-two  degrees  in  length,  lying 
between  the  tropics.  The  geometrical  centre  of  this 
quadrangle  lies  near  the  Azores  and  Canary  Islands ; 
and  as  the  meridian  of  Ferro  cuts  this  region,  the 
writer  claims  this  as  the  natural  prime  meridian  of 
the  earth. 
Berlin,  Fe6.  24,  1888. 


[Orl^Dal  In  Popular  Science  A>w«.] 
HOW   BIRDS   LEAKN  TO  SING. 

BY    SAMUEL   liRAZIKR. 

Most  people  probably  imagine  that  birds  sing 
by  instinct  ;  that  the  song  of  the  robin  is  as  natu- 
ral to  him  as  his  red  breast  ;  that  the  bluebird  is 
not  more  liable  to  change  its  note  than  its  color  ; 
and  that,  untaught,  the  nightingale  will  always 
sing  the  same  beautiful  song. 

This  common  impression,  however,  is  erroneous. 
Young  birds  will  never  sing  the  song  peculiar  to 
their  tribe  if  they  have  never  heard  it,  but  if 
associated  with  some  other  bird,  will  learn  its  song 
instead.  A  redstart  once  built  its  nest  under  the 
eaves  of  a  house  where  a  caged  chaffinch  hung  in 
a  window  underneath.  The  redstart  learned  the 
chaffinch's  song.  Another  redstart  was  noticed  to 
repeat  the  notes  of  a  blackcap  which  had  its  nest 
close  by. 

The  whinchat  and  wheatear  have  naturally  but 
little  variety  of  notes,  but  will  become  much  better 
songsters  if  confined  with  other  birds;  and  the 
bullfinch  can  be  taught  to  whistle  complete  tunes, 
although  its  own  natural  notes  are  harsh  and  insig- 
nificant. On  the  other  hand,  the  nightingale  in 
confinement  will  sometimes  exchange  its  own 
beautiful  song  for  that  of  some  other  bird  that  it 
may  hear.  The  Hon.  Daines  Barrington  says  that 
he  saw  a  linnet  which  had  been  taken  from  the 
nest  when  only  two  or  three  days  old,  and  which, 
not  having  any  other  sounds  to  imitate,  almost 
learned  to  articulate,  and  could  repeat  the  words 
"  pretty  boy  "  and  some  other  short  sentences.  He 
educated  nestling  linnets  under  the  three  best-sing- 
ing larks,  —  the  skylark,  woodlark,  and  titlark,  — 
every  one  of  which,  instead  of  the  linnet's  song, 
adhered  entirely  to  that  of  their  respective  instruct- 
ors. When  the  note  of  the  titlark  was  thoroughly 
fixed,  he  hung  the  linnet  which  had  learned  it  in 
a  room  for  three  months  with  two  common  linnets 
which  were  in  full  song.  The  educated  linnet, 
however,  never  borrowed  any  passage  from  the 
other  linnets,  but  adhered  steadfastly  to  that  of 
the  titlark  which  it  had  learned.  At  Knighton,  in 
Radnorshire,  he  saw  a  goldfinch  which  sang  exactly 
like  a  wren,  and  uttered  no  proper  note  of  its 
species.  This  bird  had  been  taken  from  the  nest 
when  it  was  only  two  days  old,  and  was  hung  in  a 


window  opposite  a  small  garden,  where  it  had,  no 
doubt,  heard  and  learned  the  wren's  song,  having 
never  had  the  opportunity  to  learn  that  of  the  gold- 
finch. Birds  taken  from  the  nest  two  or  three 
weeks  old  have  already  learned  the  call-notes  of 
their  species.  These  and  many  similar  facts  go  to 
prove  that  birds  do  not  sing  by  instinct.  They 
learn  their  songs  from  their  parents.  If  they  have 
no  opportunity  of  hearing  the  song  peculiar  to  their 
species,  they  never  sing  it,  but  will  learn  any  other 
instead  ;  Just  as  an  American  child  taken  to  France 
when  a  few  weeks  old,  would  never  speak  Eng- 
lish if  he  never  heard  it,  but  would  learn  to  speak 

French. 

— • — 

[Specially  reported  for  the  Popular  Science  ^ew9  from  the 
Observatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL  PHENOMENA  FOR  MAY, 

1888. 

The  Planets.  —  Mercury  passes  superior  conjunc- 
tion with  the  Sun  on  May  10,  and  becomes  an 
evening  star.  At  the  end  of  the  month  it  sets 
about  an  hour  and  a  half  after  sunset,  and  may  be 
seen  in  the  twilight.  Venus  is  still  a  morning  star, 
but  is  approaching  the  Sun,  and  is  not  in  very  good 
position  for  observation.  Mars  is  still  in  good  posi- 
tion for  observation,  but  is  increasing  its  distance 
from  the  Earth,  and  growing  fainter.  It  is  on  the 
meridian  at  about  10  p.m.  on  May  1,  and  at  about 
8  P.M.  on  May  31.  It  moves  slowly  westward 
until  May  21,  when  it  begins  to  move  eastward 
among  the  stars.  It  is  west  and  north  of  the  first- 
magnitude  star  Spica  {Alpha  Virginis).  Jupiter 
is  in  the  constellation  Scorpius,  moving  slowly 
westward.  It  is  near  the  second-magnitude  star 
Beta  Scorpii,  passing  it  on  May  20  at  a  distance 
of  only  2'.  At  this  time  the  star  will  be  too 
near  the  planet  to  be  seen  with  the  naked  eye. 
The  planet  is  on  the  meridian  about  lA.  30m.  am. 
on  May  1,  and  at  about  l\h.  20m.  on  May  31.  It 
is  in  opposition  with  the  Sun  on  May  21. 

For  the  benefit  of  owners  of  small  telescopes  I 
give  a  list  of  the  eclipses  of  Jupiter's  satellites 
which  are  visible  in  the  United  States  during  the 
month.  Before  opposition,  only  the  disappearances 
can  be  seen,  the  reappearances  occurring  while  the 
satellite  is  behind  the  planet.  After  opposition, 
only  the  reappearances  are  seen,  for  a  similar 
reason.  As  seen  in  an  inverting  telescope,  the  dis- 
appearances take  place  on  the  upper  left-hand 
quadrant,  and  the  reappearances  on  the  upper  right- 
hand  quadrant,  very  close  to  the  limb,  as  the 
shadow  at  opposition  is  directly  behind  the  planet. 
The  satellites  are  designated  as  I.,  II.,  III.,  and  IV  , 
in  the  order  of  increasing  distance  from  the  planet. 
The  times  given  are  Eastern  standard  time. 

Keappeabances. 


Disappearances. 


II.  — May   2, 

I.  — May    6, 

I.  — May    7, 

It.  — May  12, 

III.  — May  13, 

I.  —  May  15, 

II.  — May  19, 

III.  — May  21, 


5b.  26m.  A.M. 

5b.  2m.  A.H. 
llh.  31m.  p.m. 

9h.  19m.  P.M. 
lOh.  2Jm.  P.M. 

lb.  25m.  A.M. 
llh.  64m.  P.M. 

2b.  22m.  A.M. 


I.  -  May  23, 
II.  —  May  27, 
I.  — May  31, 


llh.  55ra.  P.M. 
4h.  54m.  A.M. 
lb.  49m.  A.M. 


With  small  telescopes  the  satellites  also  disappear 
when  they  are  between  the  Earth  and  Jupiter. 

Saturn  is  still  in  the  western  sky  in  the  evening, 
setting  before  midnight.  It  is  in  the  constellation 
Cancer,  and  forms  a  large  triangle  with  Beta  Gemi- 
norum  and  Alpha  Canis  Minoris.  Uranus  is  in 
Virgo,  about  8°  north  and  west  of  Spica  (Alpha 
Virginis).  On  May  5  it  is  south  of  Mars  at  a 
distance  a  little  greater  than  the  moon's  diameter. 
Neptune  is  in  conjunction  with  the  Sun  on  May  19. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10  p.m.  on  May  1,  9  p.m.  on  May 
16,  and  8  p.m.  on  May  31.     Canes  Venatici  is  in  the 
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zenith.  To  the  south  on  the  meridian  are  Coma 
Berenices,  Virgo,  with  Mars  and  Uranus,  and 
Corvus.  A  few  of  the  most  northerly  stars  of 
Centaurus  are  on  the  south  horizon,  [n  the  south- 
east is  Libra;  and  below  it,  just  rising,  is  Scorpius 
with  Jupiter.  Bootes  is  high  up  east  of  the  zenith, 
and  below  it  are  Hercules  and  Ophiuchus.  Lyra 
and  Cygnus  are  low  down  in  the  north-east.  The 
principal  stars  of  Draco  are  above,  at  about  the 
same  altitude  as  the  pole  star.  Cassiopeia  is  on 
the  north  horizon.  Perseus  and  Auriga  are  setting 
in  the  north-west.  Ursa  Major  is  high  up  near  the 
zenith,  most  of  the  stars  being  west  of  the  merid- 
ian. Gemini  is  near  the  western  horizon.  Can- 
cer, with  Saturn  and  Leo,  follow  above  to  the  left. 
Canis  Minor  is  below  Cancer  near  the  south-west 
horizon. 

M. 
Pbinceton,  N.  J.,  April  4,  1888. 


[Specially  reported  for  the  Popular  Science  Jfews.] 
METEOROLOGY  FOR  MARCH,  1888. 

TEMPERATURE. 


Atkbasx  Thbrmombtbb. 

Lowest. 

Highest. 

Range. 

AtTA.K 

At2p.ll 

AtSp.M 

Whole  month 

27.42* 
36.16' 
30.97° 
81. 62* 

13* 
24* 
16° 
13° 

45* 
49* 

49° 
49° 

32° 
26* 
33* 
3«* 

Last  eighteen  Marches    . 

82.25* 

I    24.46*. 
i  in  1872. 

39.18",  1 
in  1878. } 

14.73° 

The  24th  was  the  coldest,  and  the  2l8t  the  warm- 
est, day  of  the  month,  averaging  18°  and  47§° 
respectively.  The  lowest  point  reached  was  13°, 
on  the  24th,  and  the  highest  49°,  on  the  21st,  at  2 
and  9  p.m.  ;  the  extremes  coming  thus  near  each 
other.  The  entire  month  was  .73°  below  the 
average  of  March  in  eighteen  years.  The  second 
average  was  31.38°,  which  is  considered  within  a 
small  fraction  of  the  true  average,  if  taken  at  each 
hour  of  the  twenty-four.  The  most  sudden  change 
was  25°  in  seventeen  hours,  between  the  22d 
and  23d. 

THE    SKY. 

The  face  of  the  sky  the  past  month  in  93 
observations  gave  48  fair,  14  cloudy,  19  overcast, 
5  rainy,  and  7  snowy,  — a  percentage  of  51.6  fair. 
The  average  fair  the  last  eighteen  Marches  has 
been  50.3,  with  extremes  of  33  3,  in  1881,  and  63.4, 
in  1883.  From  the  4th  to  the  8th,  and  from  the 
15th  to  the  19th,  inclusive,  were  periods  of  five 
days  each,  of  fine,  pleasant  weather.  Between 
these,  on  the  12th,  began  the  great  storm  cover- 
ing most  of  the  Middle  and  New-England  States. 
It  was  much  less  severe  in  this  locality  than  far- 
ther south.  Snow  fell  heavily  all  day  and  night, 
mingled  largely  with  rain ;  but  the  temperature 
was  sufiiciently  low,  ranging  from  26°  to  37°, 
to  load  the  trees  heavily  with  snow  for  two  days. 
The  wind  was  light,  varying  from  east  to  north. 
Snow  fell  in  small  quantities  on  the  13th  and  14th, 
increasing  the  amount,  which  fell  chiefly  on  the 
12th,  to  about  12  inches.  Had  it  been  a  few 
degrees  colder,  changing  all  the  rain  into  snow, 
the  amount  would  have  been  two  to  three  times 
greater,  as  the  amount  of  melted  snow  and  rain 
together  equalled  nearly  3  inches.  The  rain,  in- 
termingling with  the  damp,  fast-falling  snow, 
formed  a  compact  resistance  not  easily  overcome  by 
the  snow-plough,  and  railroad  travel  was  impeded 
as  perhaps  never  before.  This  storm  will  be  long 
remembered.     The  morning  of  the  2l8t  was  foggy. 

PRECIPITATION. 

The  amount  of  precipitation  the  entire  mouth, 
including  the  12  inches  of  snow  melted,  was  8.40 


inches  ;  while  the  average  for  the  laat  twenty 
Marches  has  been  only  5.31,  with  extremes  of  1.18, 
in  1885,  and  10.22,  in  1877.  The  present  amount 
has  been  exceeded  in  March  but  three  times  in 
the  twenty  years.  The  amount  since  Jan.  1  has 
been  19.83  inches,  for  only  three  months.  The 
snow-storm,  12th  to  14th,  furnished  sleighing  for 
about  one  week,  when  the  snow  nearly  disappeared 
in  a  heavy  rainfall  of  2.69  inches  on  the  21st. 

PRESSURE. 

The  average  pressure  the  past  month  was  29.943 
inches,  with  extremes  of  29.10,  on  the  13th,  and 
30.46,  on  the  26th,  —  a  range  of  1.36  inches.  The 
average  for  the  last  fifteen  Marches  has  been 
29.884,  with  extremes  of  29.639,  in  1881,  and 
29.991,  in  1882.  The  sum  of  the  daily  variations 
the  last  month  was  7.33  inches,  giving  an  average 
daily  movement  of  .236  inch.  This  average  the 
last  fifteen  Marches  has  been  .242,  with  extremes 
of  .198  and  .290.  The  largest  daily  movements 
were  .92  inch,  on  the  12th,  .53,  on  the  21st,  and  .52, 
on  the  13th ;  two  of  these  were  in  connection  with 
the  great  storm,  and  the  other  with  that  heavy 
rainfall.  The  lowest  depressions  were  on  the  13th 
and  2l8t,  and  the  highest  on  the  2d,  10th,  19th, 
and  26th;  the  last  three  just  before  heavy  precipi- 
tation. 

WINDS. 

The  direction  of  the  wind  in  93  observations 
gave  11  N.,  0  S.,  5  E.,  20  W.,  7  N.E..  35  N.W., 
4  S.E.,  and  11  S.W.,  —  an  excess  of  38  north- 
erly and  50  westerly  over  the  southerly  and  east- 
erly, and  indicating  the  average  direction  the  past 
month  to  have  been  W.  37°  14'  N.  The  west- 
erly winds  in  the  last  nineteen  Marches  have  uni- 
formly prevailed  over  the  easterly,  with  a  single 
exception,  by  an  average  of  39.68  observations, 
and  the  northerly  over  the  southerly,  without  an 
exception,  by  an  average  of  24.05  ;  indicating 
the  approximate  general  average  of  March  to  be 
W.  31°  i3'  N.  The  relative  progressive  distance 
travelled  by  the  wind  the  last  month  was  62.80 
units,  and  during  the  last  nineteen  Marches  881.7 
such  units,  —  an  average  of  48.51;  showing  far 
less  opposing  winds  than  usual.  D.  W. 

Natick,  April  5,  1888. 


QUESTIONS  AND  ANSWERS. 

Lbttkks  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  ol  the  writer,  which 
will  not  be  published. 

Questions  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

R.  F.,  New  Hampshire.  —  What  can  be  used  upon 
the  woodwork  of  butter  packages,  to  keep  them  clean 
and  sweet,  and  prevent  mould  V 

Answer.  —  We  should  recommend  you  to  try  soak- 
ing the  wood  in  hot  melted  paraftine,  which  will  ren- 
der it  water-proof  and  non-absorbent. 

W.,  Massachufetis.  —  Have  the  results  of  the  obser- 
vations of  the  transits  of  Venus  in  1874  and  1882  ever 
been  made  public? 

Answer.  —  The  reduction  of  these  observations  is  a 
work  requiring  an  immense  amount  of  time  and  labor, 
and  is  not  yet  completed. 

W.  F.  K.,  Louisiana.  —  What  will  remove  old  var- 
nish from  woodwork  without  injuring  it? 

Answer.  —  Most  varnishes  are  soluble  in  alcohol,  and 
this  will  probably  answer  your  purpose. 

E.  A.  W.,Iowa.  —  If  a  person  is  struck  a  violent 
blow  upon  the  eyes,  the  appearance  of  a  flash  of  light 
is  observed.  Will  this  light  render  objects  in  a  dark 
room  visible  to  the  person  receiving  the  blow  V 

Answer.  —  We  do  not  think  this  possible,  although 
there  is  a  popular  belief  to  that  effect.  The  light  is 
caused  by  the  irritation  of  the  optic  nerve  by  the 
blow,  while  the  sensation  of  sight  is  caused  by  its  exci- 
tation by  the  light  waves  proceeding  from  the  objects 
it  perceives.  This  question  was  brought  up  some 
years  ago  in  a  trial  of  two  highwaymen  in  France, 
where  the  victim  claimed  to  have  recognized  them  by 


the  light  produced  by  the  blow  which  he  received  at 
the  time  of  the  robbery. 

O.  B.  S.,  New  York.  —  What  are  "  madstones  "?  and 
what  is  the  principle  of  their  action? 

Ansioer.  —  Madstones  are  usually  a  piece  of  some 
porous  stone,  usually  limestone.  Wlien  applied  to  a 
wound  caused  by  the  bite  of  a  mad  dog  or  venomous 
animal,  it  is  claimed  that  they  will  draw  out  and  ab- 
sorb the  poison,  thus  preventing  any  bad  effects.  It 
is  hardly  necessary  to  say  that  the  benefits  derived 
from  them  are  purely  imaginary. 

Inqtiirer.  —  What  causes  the  blood  to  circulate 
through  the  veins  V 

Answer.  —  The  circulation  is  due  to  the  contraction 
and  dilation  of  the  heart,  which  acts  on  the  same  prin- 
ciple as  a  force-pump.  Some  physiologists  consider 
that  the  arteries  themselves  aid  in  the  process  by  their 
expansion  and  contraction,  but  tliis  theory  has  not  as 
yet  been  confirmed. 

H.  C.  W.,  Massachusetts.  —  What  substance  can  be 
dissolved  in  water  so  that  it  will  retain  its  heat  longer 
when  used  to  fill  foot-warmers? 

Answer.  —  A  saturated  solution  of  acetate  of  soda  in 
hot  water  has  been  used  for  this  purpose.  It  will  re- 
tain its  heat  a  long  time,  or  until  the  acetate  of  soda 
"has  crystallized.  It  can  be  used  over  again  indefinite- 
ly by  reheating  till  the  crystals  are  dissolved. 

S.  L.,  Boston.  —  The  temperature  of  the  water  in  a 
steam-boiler  at  a  hundred  and  fifty  pounds  pressure 
is  about  364°  F.  The  temperature  does  not  rise  pro- 
portionally to  the  pressure,  and  the  values  for  differ- 
ent pressures  have  been  obtained  by  actual  experiment. 


LITERARY  NOTES. 

Industrial    Instruction.      By   Robert    Seidel,    Mollis, 

Switzerland.     Translated  by  Margaret  K.   Smith, 

Oswego,  N.Y.    170  pp.    Price  80  cents.    D.C.  Heath 

&  Co.,  publishers,  Boston,  New  York,  and  Chicago. 

Besides  a  skilful  refutation  of  the  objections  that 

have  from  time  to  time  been  raised  against  industrial 

instruction  in  the  schools,  the  author  has  presented  in 

this  book  a  philosophical  exposition  of  the  principles 

underlying  the  claims  of  hand-labor  to  a  place  on  the 

school  programme. 

— • — 

What  shall  Make  Us  Whole?  By  Helen  Bigelow  Mer- 
riman.  Cupples  &  Hurd,  publishers,  Boston,  Mass. 
Price  73  cents. 

This  little  treatise  upon  the  "  Mind  Cure  "  is,  accord- 
ing to  the  author,  "  a  rough  and  imperfect  sketch  of  a 
spiritual  possibility  now  coming  into  the  field  of 
human  vi.sion."  Those  who  are  already  believers  in 
this  system  of  treating  disease  will  read  the  book 
with  interest,  as  it  is  extremely  well  written,  and  free 
from  the  many  absurdities  of  other  writers  on  tlie  sub- 
ject; but  there  is  very  little,  either  in  the  way  of  fact 
or  argument,  to  cause  any  change  of  opinion  among 
those  who  prefer  to  trust  in  the  old-fashioned  physi- 
cians and  medicines. 


Messrs.  A.  Lovell  &  Co.,  New  York,  publish  a  set  of 
Graphic  Drawing- Hooks  ($1.20  per  dozen),  byHobart  B. 
Jacobs  and  Augusta  L.  Brower.  They  are  of  different 
grades,  and  suited  to  all  classes  of  pupils.  Tliey  give 
much  incidental  information  regarding  art  and  artists, 
and  are  accompanied  by  a  Handbook  containing  full 
directions  for  instruction  of  pupils  by  the  system. 
Teachers  will  do  well  to  send  for  samples  of  these 
books. 


Tlie  new  weekly  horticultural  journal,  Garden  and 
Forest,  improves  with  every  number,  and  will  undoubt- 
edly fill  a  place  hitherto  unoccupied  in  the  journalistic 
field.  Its  list  of  contributors  includes  nearly  all  the 
prominent  botanists  and  horticulturists  in  the  country. 
Published,  at  f4.00  per  year,  by  The  Garden  and  Forest 
Publishing  Company,  Tribune  Building,  New  York. 
Subscriptions  will  he  received  by  the  Popular  Science 
News  Company  for  both  papers,  at  ^4.50  per  year. 


Pamphlets,  etc.,  received:  Essays  of  the  American 
Public  Health  Association,  Concord,  N.H.,  including 
Healthy  Homes  and  Food  for  the  Working  Classes,  The 
Sanitary  Conditions  of  Schoolhouses,  Prevention  of  In- 
fectious Viseases,  and  the  Prevention  of  Disease,  Injury, 
and  Death  in  Manufactories  (price  5  cents  each);  Igiene 
Sperimentaie,'by  Guiseppe  Sormani,  Pavia,  Italy;  Dual- 
ity of  the  Brain,  by  R.  C.  Word,  M.D.,  Atlanta,  Ga. ; 
Tfte  Cutter  Stem  Pessary,  by  Ephraim  Cutter,  M.D., 
New  York;  The  Drainage  of  a  House,  by  William  Paul 
Gerhard,  C.E.,  New  York;  The  Alcohol  Question,  by 
Professor  G.  Bunge,  Basle,  Switzerland ;  Comparative 
Data  from  Tioo  Thousand  Indian  Crania,  by  R.  W. 
Shufeldt,  M.D.;  Schools  and  Practical  Life,  by  Joel  W. 
Smith,  Charles  City,  lo.;  Report  of  the  Italian  Agricul- 
tural Kxperimental  Station  at  Rome ;  and  the  Report  of 
the  Wisconsin  State  Board  of  Health. 
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MAN   AS   A   STEAM-ENGINE. 

A  BKOAD  and  general  distinction  may  be 
made  between  a  plant  and  an  animal,  in  that 
one  is  a  reducing  agent,  decomposing  carbonic 
dioxide  and  water,  and  building  up  into  its 
structure  various  complicated  hydrocarbons 
and  nitrogenous  bodies,  while  the  action  of 
the  animal  organism  is  an  oxidizing  one,  as 
it  takes  the  substances  stored  up  by  the  plant, 
and  changes  them  once  more  into  water  and 
carbonic  dioxide.  In  this  process  heat  and 
energj-  are  developed,  and  in  this  way  man 
obtains  his  capacity  for  action  and  work  ;i  while 
his  resemblance  to  a  steam-engine,  which  pro- 
duces its  power  in  a  mechanical  way,  albeit 
by  the  same  oxidizing  process,  is  a  very  curi- 
ous one. 

First  of  all,  the  engine  must  have  fuel,  or 
some  material  which  is  capable  of  oxidation 
or  combustion.  The  machine  is  satisfied  with 
simple  carbon,  or  coal ;  but  the  human  organ- 
ism requires  a  more  complex  arrangement  of 
the  molecules  of  carbon  and  hj-drogen  which 
it  is  to  burn,  so  it  must  be  fed  upon  starches, 
sugars,  albuminoids,  etc.,  which  are  as  trul}' 
l)urned  in  the  human  83Stem  as  the  coal  is  in 
the  furnace,  and  in  both  cases  develop  heat 
and  power. 

The  stomach  may  be  considered  as  the 
"  fire-box  "  of  the  human  machine,  although, 
strictly  speaking,  it  is  a  place  where  the  fuel 
is  prepared  for  combustion.  To  state  just 
how  and  where  in  the  body  the  molecules  of 
carbon  and  hydrogen  are  oxidized,  would  be 
a  iiaid  and  unsatisfactory  task.  A  part  of  the 
oxidation,  however,  takes  place  in  the  lungs, 
where  the  oxygen  molecules  are  absorbed  by 
the  circulating  blood  from  the  air,  and  carried 
to  all  parts  of  the  bod^'.  Here  also  carbonic 
dioxide  and  aqueous  vapor  are  given  off,  so 
that  the  connecting  windpi|)e  may  be  consid- 
ered as  the  smoke-stack  and  exhaust-pipe  of 
the  human  engine. 

Water  is,  of  course,  required  both  bj'  the 
steam-boiler  and  the  animal.  The  steam-pipe 
which  carries  the  force  to  the  cylinder  of  the 
engine  is  best  represented  in  the  human  body 
bj'  the  arteries.  The  heart  is  a  perfect  natural 
pump  ;  and  a  Mveh*  imagination  might  regard 
the  liver  as  corresponding  to  the  "  feed- 
heater "  of  the  engine,  though  the  comparison 
would  be  rather  far-fetched.  The  piston-rods, 
levers,  and  other  moving  parts  of  the  engine 
are  supplied  b}'  the  limbs  and  muscles  ;  and  if, 
through  excessive  action,  the  "pressure"  be- 
comes too  high,  we  have  in  the  perspiration  a 
safety-valve  which  at  once  cools  down  the 
lieated  system.  If  the  perspiratory  ducts  be- 
come clogged,  the  consequences  to  the  body 
are  almost  as  serious  as  the  failure  of  the 
safety-valve  is  to  the  steam-boiler. 

The  excretion  of  the  waste  products  of  the 
body  through  the  natural  channels,  and  the 
removal  of  the  ashes  from  under  the  boiler  of 
the  engine,  need  only  to  be  mentioned  to  be 
brought  into  the  comparison. 

Thus  we  see,  that,  from  a  slrictlj'  material 


point  of  view,  man  is  but  a  piece  of  machinery, 
burning  carbon,  and  giving  out  heat  and  work. 
But  there  the  resemblance  stops.  The  engine 
requires  an  engineer  to  run  it  and  keep  it  in 
order  :  but  the  human  engine  not  onl3-  keeps  all 
its  complicated  machinery  working  smoothly, 
but,  to  a  limited  extent,  possesses  the  power  of 
repairing  its  own  injuries,  and  even  of  repro- 
ducing other  forms  like  itself;  so  that,  when  it 
is  finally  worn  out,  the  work  of  the  world  will 
go  on.  What  this  mysterious  something  which 
we  call  the  vital  force  is,  or  whether  the  en- 
gineer of  the  human  machine  reallj-  has  his  [jost 
in  the  brain,  as  is  generally  believed,  are  mys- 
teries which  have  hitherto  been,  and  probal)ly 
always  will  be,  unsolvable.  The  mechanical 
and  chemical  processes  of  man  and  machine 
are  closely  analogous,  but  over  and  above  all 
is  the  great  mystery  of  life.  The  giant  steam- 
ship, propelled  by  its  massive  and  powerful 
engines,  moves  across  the  ocean  like  some 
great  sea-monster ;  but  the  tiniest  speck  of 
organized  protoplasm  in  the  depths  below, 
possesses  powers  which  not  even  the  builder  of 
the  steamship  can  bestow,  and  in  comparison 
with  which  it  becomes  but  a  worthless  mass  of 
wood  and  metal. 


SIMPLE  SPHYGMOGRAPHS.     - 

The  sphygmographs,  which  show  and  record 
the  rate  and  nature  of  the  pulse-beat,  are  usu- 
all}-  quite  complicated  and  expensive  instru- 
ments. In  a  recent  number  of  La  Nature 
two  forms  are  illustrated  which  cost  almost 
nothing,  and  for  many  purposes  are  equally 
useful  with  the  more  expensive  ones. 

The  first  form  shows  the  rate  and  force  of 
the  pulse-beat  to  the  eye,  bj-  the  movemenls 
of  a  little  flag  attached  to  a  wire   spring.     A 


piece  of  fine  brass  wire  is  soldered  at  one  end 
to  a  little  metal  cup,  —  a  thimble  without  a 
top,  for  example,  —  and  is  then  bent  into  a 
spiral  spring,  as  shown  in  the  engraving,  with 
the  straight  end  passing  up  through  its  centre, 
and  provided  at  the  extremity  with  a  little 
paper  flag.  On  pressing  the  instrument  upon 
the  wrist  over  the  artery,  the  pulse-beats  will 
be  transmitted  to  the  spring ;  and  the  flag  will 
make  various  movements,  according  to  the 
condition  of  the  pulse  of  the  person  experi- 
mented upon.  If  desired,  it  can  easily  be 
arranged  so  that,  at  each  movement  of  the 
upright  wire,  it   shall  strike  against   another 


wire,  and  close  an  electric  circuit,  into  which 
a  telephone  or  electric  bell  may  be  introduced, 
thus  rendering  the  beats  perceptible  to  persons 
at  a  distance. 

A  still  simpler  sphygraograph  consists  of  a 
small   piece  of  looking-glass  fastened  to  the 


wrist  bj'  a  rubber  band.  A  pencil  of  light, 
either  natural  or  artificial,  is  allowed  to  fall 
upon  the  glass,  and  is  reflected  upon  the  ceil- 
ing, or  a  screen  placed  in  any  convenient  posi- 
tion. By  this  means  the  pulsations  are  greatly 
magnified,  and  can  be  rendered  visible  to  a 
large  number  of  persons  at  once.  This  simple 
arrangement  is  especially  well  adapted  for  the 
use  of  lecturers. 


THE   COCA-PLANT. 

Erythhoxylon  Coca  (Lamarck),  of  the  Lin- 
nace<e  family,  is  found  in  the  same  equatorial 
countries  where  cinchona  (Peruvian-bark  tree) 
grows  It  is  a  small  tree,  from  six  to  nine  feet  in 
height,  cultivated  in  the  various  parts  of  South 
America,  principally  in  Peru  and  Bolivia,  Ecuador, 
New  Granada,  and  Brazil.  Its  trunk  is  covered 
by  a  rough,  generally  glossy  bark.  Its  branches, 
often  compressed  near  the  top,  bear  alternate 
leaves,  very  variable  in  their  dimensions,  elliptical, 
and  of  a  green  color,  darker  on  the  outside  than 
ou  the  inside. 

The  distinctive  character  of  these  leaves  is  the  dis- 
position of  their  veins  ;  viz.,  there  are  observed  by 
the  side  of  the  middle  fibre  two  longitudinal  lines 
jutting  out,  which  separate  at  the  base  of  the  leaf, 
and  meet  again  at  the  point,  each  describing  a 
slight  curve.  Its  branching  root,  with  oblique 
divisions,  ends  in  delicate  rootlets.  Its  flowers  — 
small,  white  or  greenish  yellow  —  are  found  either 
solitary  or  grooped  in  small  scaly  cavities.  Its  fruit 
is  a  pericarp,  containing  a  seed  in  which  the  embryo 
is  usually  surrounded  by  abundant  pabulum. 

A  light  and  silicious  soil,  a  mean  temperature  of 
from  fifteen  to  eighteen  Centigrade,  and  a  certain 
quantity  of  moisture,  are  the  essential  conditions 
for  the  perfect  growth  of  coca.  According  to 
Papig,  in  the  valleys  of  Chiiicao  and  Cassapit  the 
ground  where  coca  best  flourishes  is  slanting,  rela- 
tively steep,  but  very  fertile,  composed  of  brick-red 
clay,  containing  probably  some  iron. 

Coca-seeds  are  sown  in  beds,  called  "  almazigos." 
The  young  plants  are  protected  from  the  heat  of 
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the  sun's  rays  by  means  of  straw  mats  or  woven 
branches,  and  are  afterward  transplanted  in  fur- 
rows about  eighteen  centimeters  wide  and  eight 
deep,  about  one  foot  apart  from  each  other,  the 
interspaces  being  planted  with  maize,  which  pro- 
tects by  its  shade  the  young  plants.  Under  the 
beneficial  influence  of  the  sun  and  rain,  the  growth 
of  the  young  tree  is  rapid ;  it  blossoms  at  the  end 
of  from  four  to  six  months,  and  soon  yields  seed 
The  coca-tree  attains  its  complete  height  (two 
meters  and  a  "half  on  an  average)  at  the  end  of 
about  five  years. 

Attempts  have  been  made  to  acclimatize  it  in 
Europe,  but  so  far  without  success.  Frail  speci- 
mens may  be  found  in  the  botanical  gardens  of 
Paris,  London,  aud  other  large  cities,  and  also  at 
the  establishments  of  some  of  the  great  horticul- 
turists of  Belgium.  Corsica  and  Algiers  seem  to 
possess  the  climatological  conditions  necessary  for 
the  perfect  development  of  the  coca,  and  for  that 
reason  it  is  in  these  two  countries  where  we  should 
pursue  our  efforts  of  culture. 

The  plant  commences  to  give  its  first  crop  at  the 
end  of  about  one  year  and  a  half.  The  gathering 
must  be  done  in  dry  weather;  it  is  generally  con- 
fided to  women,  and  consists  simply  in  detaching 
each  leaf  with  the  fingers.  The  leaves  are  collected 
in  aprons,  stored  with  care  under  awnings  or  in 
bags,  sheltered  from  rain  and  dampness,  dried,  and 
then  packed.  In  1851  the  annual  production  of 
coca-leaves  in  Bolivia  was  estimated  to  be  over 
400,000  certos  (4,600,000  kilograms),  of  which 
three-fourths  came  from  the  province  of  Yungas 
In  1850  the  Bolivian  Government  collected  a  reve- 
nue from  coca  of  not  less  than  900,000  francs;  in 
1859  the  sum  went  up  to  1,500,000  francs. 

We  quote  from  Paul  Marcoy's  "  Voyage  in  the 
Region  of  the  Titicaca,"  published  in  Around 
the  World,  May,  1877:  "Of  all  the  valleys  of  the 
group  of  Carabaya,  Ituata  is  the  one  where  the 
coca  is  cultivated  on  the  largest  scale.  They  were 
then  in  full  harvest;  peons  and  peonnes  followed 
each  other  through  the  plantations  of  that  shrub, 
so  dear  to  the  natives  that  a  decree  of  1825  had  it 
placed  in  the  coat-of-arms  of  Peru,  together  with 
the  vicugna,  and  the  cornucopia,  or  horn  of  plenty. 
Men  and  women  carried,  slung  over  their  shoul- 
ders, cloths  in  which  were  placed  the  leaves  they 
had  gathered  one  by  one.  These  leaves,  spread  out 
on  large  mattings,  were  exposed  to  the  sun's  rays 
for  two  or  three  days,  and  then  packed  up  in 
bags  of  about  one  meter  in  size,  and  sent  over  the 
entire  territory.  This  harvesting  of  coca  is  for  the 
natives  of  the  valleys  an  occasion  of  great  rejoicing, 
as  is  for  our  farmers  their  harvest  and  vintage 
time.  On  the  day  when  all  the  crop  is  gathered  in, 
both  .sexes  meet,  and  celebrate  it  by  dancing,  drink- 
ing, and  various  sports. " —  From  Mariani  §■  Co.'s 

Treatise. 

— • — 

THE   FUNCTIONS   OF   THE  SUPRA-RENAL 

CAPSULES. 
The  question  of  the  uses  of  the  supra-renal 
capsules  is  one  that  has  heretofore  quite  baffled 
the  researches  of  physiologists;  the  weight  of 
opinion  being,  that  they  were  ftetal  or  rudimen- 
tary bodies,  having  no  especial  function  in  the 
adult  life  of  man  A  careful  study  of  the  subject, 
however,  has  recently  been  made  by  Dr.  C.  A. 
Macmunn  (^The  British  Medical  Journal,  Feb.  4, 
1888),  with  the  result  of  furnishing  a  very  plausi- 
ble theory  as  to  these  organs,  and  of  rehabilitating 
them  into  functional  importance  in  the  economy. 

Dr.  Alacmunn  shows,  first  of  all,  that  from  the 
point  of  view  of  comparative  anatomy  the  supra- 
renal capsulas  are  not  rudimentary  structures,  but 
that  they  increase  in  relative  size  and  anatomical 
complexity   with  the  rise  in  the  scale  of   animal 


life.  They  are  formed  in  part  from  the  ectoderm 
and  in  part  from  the  mesoderm.  The  ectodermal 
part  is  furnished  by  sympathetic  ganglia,  and  it 
forms  the  medullary  or  nervous  portion  of  the 
gland.  The  mesodermal  part  forms  the  cortical 
or  glandular  portion.  In  mammals  this  part  pre- 
dominates, making  of  the  capsules  an  essentially 
glandular  organ.  The  increase  in  size  and  impor- 
tance of  the  supra-renals  in  birds  and  mammals,  as 
compared  with  fishes  and  reptiles,  corresponds 
with  the  increase  of  the  respiratory  pigments. 

As  to  the  physiological  chemistry,  there  have 
been  found  certain  chromogens  (Krukenberg),  be- 
sides hippuric  and  taurocholic  acids  —  benzoic 
acid,  taurin,  and  inosit.  The  presence  of  these 
products  indicates  a  very  active  downward  or  retro- 
grade metamorphosis. 

Dr.  Macmunn  has  found,  by  spectroscopic  test, 
the  bands  of  haemochromogen  or  reduced  hajmatin 
Now,  this  substance  is  never  found  in  any  but  ex- 
cretory fluids  of  the  body  (liver,  bile).  Hence  it 
is  concluded  that  the  supra-renals  have  an  excretoiy 
function.  He  also  found  substances,  such  as  his- 
toha;matin,  which  are  antecedent  to  the  hajmochro- 
mogen.  This  fact  supplied  additional  evidence 
that  the  capsules  were  excretory  bodies. 

If  these  glands  are  excretory,  it  ought  to  follow 
that  in  Addison's  disease,  involving  the  supra-re- 
nals, and  impairing  their  function,  the  urine  would 
contain  incompletely  metabolized  pigments.  This 
is  exactly  what  he  did  find.  In  the  urine  of  Addi- 
son's disease  he  observed  a  peculiar  pigment  which 
he  calls  uroh-Timatin,  or,  more  strictly,  "  urohae- 
mato  porphyrin."  This  pigment  is  only  found  in 
the  urine  when  an  excess  of  effete  haimoglobin  is 
present  in  the  circulation,  ,so  that  the  blood-glands 
are  unable  to  use  it  up,  or  when,  the  hemoglobin 
being  normal,  the  blood-glands  aie  diseased  and 
cannot  reduce  it,  as  in  cirrhosis  of  the  liver,  Addi- 
son's disease,  and  Ilodgkin's  disease,  involving  the 
supra-renal  capsules,  and  causing  bronzed  skin. 
Since  in  many  cases  in  which  he  found  this  pig- 
ment the  only  glands  diseased  were  the  supra- 
renals,  these,  he  thinks,  must  be  blood-glands. 

In  cases  of  Addison's  disease  there  are  often  very 
severe  nervous  symptoms  of  a  depressive  character, 
combined  with  hyperthermia  or  subnormal  tem- 
perature. The  symptoms  sometimes  resemble 
those  of  sepsis.  Foa  and  Pellacani  found  that 
aqueous  and  alcoholic  extracts  of  the  supra-renals 
injected  into  the  veins  of  rabbits  produced  toxic 
phenomena  of  a  severe  and  characteristic  type 
The  poison  was  of  a  septic  nature,  cau.sing,  finally, 
paralysis  of  the  spinal  cord  and  of  the  bulbar  cen- 
tres. It  was  believed  to  be  a  nitrogenous,  non- 
crystallizable  substance,  akin  to  Panum's  septic 
poison.  The  conclusion  is,  that  another  function 
of  the  supra-renals  is  to  remove  or  use  up  certain 
poisonous  metabolites  that  accompany  the  worn- 
out  pigments. 

Summarizing  the  foregoing,  therefore,  it  is  con- 
cluded that  the  supra-renals  are  blood-glands  hav- 
ing the  function  of  removing  effete  pigments  and 
effete  proteids.  When  the  organs  in  question  are 
diseased,  these  products  circulate  in  the  blood, 
producing,  on  the  one  hand,  pigmentation  of  the 
skin,  on  the  other,  the  depressive  effects  of  a  sep- 
tic poison . 

As  the  supra-renals  are  not  the  only  blood -glands, 
it  does  not  follow  that  serious  phenomena  always 
result  from  their  disease.  Their  duties  may  be 
performed  by  other  organs  having  allied  function. 
—  Medical  Record. 


Fumigation  is  said  to  have  originated  with 
Acron,  a  physician  of  Agrigentum,  who  caused 
great  fires  to  be  lighted,  and  aromatics  to  be  thrown 
into  them,  to  purify  the  air. 


MEDICINE  FOR  THE  IMAGINATION. 

What  we  have  said  of  hypnotism,  and  particu- 
larly of  suggestion,  may  lead  the  reader  to  under- 
stand the  virtue  of  medicine  for  the  imagination, 
of  which  the  importance  has  already  been  inti- 
mated by  earlier  writers.  Deslon  asked  why,  if 
medicine  for  the  imagination  was  the  most  effec- 
tive, it  should  not  be  employed. 

We  must  be  permitted  to  dwell  for  a  moment 
on  this  medicine  for  the  imagination,  which  is 
entitled  to  the  name  of  suggestive  therapeutics. 
The  process  is  as  follows:  Influenced  by  a  per- 
sistent idea,  suggested  by  external  circumstances, 
a  paralysis  is  developed.  The  physician  makes 
use  of  his  authority  to  suggest  the  idea  of  an  in- 
evitable, incontestab'.e  cure,  and  the  paralysis  is 
cured  accordingly.  This  cure,  as  well  as  the 
development  of  functional  disturbance,  was  directly 
effected  by  an  idea.  An  idea  may  therefore  be, 
according  to  circumstances,  a  pathogenic  and  a 
therapeutic  agent.  This  notion  is  not  new;  but, 
since  it  was  misinterpreted,  it  has  remained  un- 
fruitful. 

The  most  important  of  the  organic  disturbances 
produced  by  an  idea  is  an  experiment  on  vesication, 
perfoi med  by  Focachon,  a  chemist  at  Chaimes.  He 
applied  some  postage-stamps  to  the  left  shoulder  of 
a  hypnotized  subject,  keeping  them  in  their  place 
with  some  strips  of  diachylon  and  a  compress;  at 
the  same  time  he  suggested  to  the  subject  that  he 
had  applied  a  blister.  The  subject  was  watched, 
and  when  twenty  hours  had  elap.sed,  the  dressing, 
which  had  remained  untouched,  was  removed.  The 
epidermis  to  which  it  had  been  applied  was  thick- 
ened and  dead,  and  of  ayellowi.sh-whitecolor;  and 
this  region  of  the  skin  was  puffy,  and  surrounded 
by  an  intensely  red  zone. 

It  was  in  18G9  that  Russell  Reynolds  first  noted 
the  existence  of  motor  and  sensory  disturbances, 
developed  under  the  influence  of  an  idea.  The 
motor  disturbance  sometimes  consists  in  spa.sm8, 
in  ataxic  or  inco-ordinated  movements,  and  more 
frequently  in  paralysis,  which  affects  the  upper 
limbs.  Erb  gives  to  these  symptom  s  the  name  of 
imaginative  paraplegia. 

The  type  of  this  paraplegia  is  afforded  by  Rey- 
nolds's first  observation,  which  concerned  a  young 
woman  who  was  affected  by  paraplegia  under  the 
following  circumstances :  She  lived  alone  with  her 
father,  who  had  undergone  a  reverse  of  fortune, 
and  who  became  paralytic  in  consequence  of  pro- 
tracted anxiety.  She  supported  the  household  by 
giving  lessons,  which  involved  long  walks  about 
the  town.  Influenced  by  the  fatigue  caused  by  so 
much  walking,  it  occurred  to  her  that  she  might 
herself  become  paralyzed,  and  that  their  situation 
would  then  be  terrible.  Haunted  by  this  idea,  she 
felt  a  growing  weakness  in  her  limbs,  and  after  a 
while  was  quite  unable  to  walk.  The  pathology 
of  the  affection  was  understood  by  Reynolds,  who 
prescribed  a  purely  moral  treatment.  He  finally 
convinced  his  patient  that  she  was  able  to  walk ; 
and,  in  fact,  she  resumed  the  practice.  — From 
"  Hypnotism  in  Disease  and  Crime,"  by  MM.  Binet 
and  FfiK^i  in  Popular  Science  Monthly  for  April. 


[Specijilly  compiled  for  the  Popular  Science  News.'] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY    W.    8.    WELLS,    M.D. 

Sin  ]\IoRELL  Mackenzie,  in  a  letter  published 
in  a  late  issue  of  the  Australasian  Medical  Gazette, 
commenting  on  a  paper  by  Dr.  Scot-Seiveking  on 
tracheotomy,  says,  "I  agree  with  nearly  every 
thing  in  it,  but  I  wish  to  raise  my  voice  against 
the  use  of  chloroform.  I  have  performed  the  oper- 
ation of  tracheotomy  between  seventy  and  eighty 
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times,  and  consider  that  the  use  of  a  general  anaes- 
thetic enormously  increases  the  danger  in  opening 
the  air-passages.  When  bleeding  takes  place  in 
the  throat,  and  the  patient  is  under  the  influence 
of  chloroform,  the  reflex  act  of  coughing  does  not 
take  place,  owing  to  the  anaesthetic  state  of  the 
air-passages,  and  the  patient  becomes  suffocated 
because  unable  to  cough  out  the  blood.  Many 
patients  have  died  from  this  condition.  Ether  is 
even  more  objectionable  than  chloroform,  being 
more  irritating. 

I  have  always  found  simple  freezing  of  the  sur- 
face quite  enough;  but  if  more  complete  local 
anaesthesia  is  desired,  the  subcutaneous  injection 
of  cocaine,  after  using  the  spray  of  ether,  will  pro- 
duce absolute  insensibility  during  the  entire  oper- 
ation. 

In  the  case  of  the  Emperor  of  Germany,  the 
opinion  of  Sir  Morell  in  favor  of  tracheotomy 
versus  resection  has  been  lately  confirmed  by  the 
death  of  several  patients  who  had  undergone  the 
latter  operation. 

It  is  not  every  day  that  the  general  practitioner 
is  called  upon  to  perform  the  operation  of  aspirat- 
ing the  heart;  but  it  is  well  to  be  informed  upon 
this  subject,  if  the  opinions  of  M.  Budin  should 
become  popular.  He  thinks  that  puncturing  the 
heart  is  not  dangerous  in  the  majority  of  cases, 
and  that  it  is  calculated  especially  to  remedy  the 
dilatation  of  the  right  heart  incident  to  distension, 
and  where  there  is  no  organic  lesion. 

He  recommends  that  the  aspirating  nt-edle  should 
be  inserted  in  the  third  intercostal  space  on  the 
right  side,  and  close  up  Vs  the  edge  of  the  sternum 
in  aspirating  the  auricular  cavity.  When  the 
ventricle  is  to  be  aspirated,  the  needle  should  enter 
the  fourth  intercostal  space  on  the  left  side,  close 
to  the  left  edge  of  the  sternum. 

Puncture  of  the  ventricle  should  be  preferred,  as 
the  cardiac  wall  is  much  thicker  and  less  prone  to 
tear,  and  there  is  less  liability  to  hemorrhage  into 
the  pericardium. 

In  Progres  Medical,  Professor  Adamkiewicz 
claims  to  have  obtained  remarkable  results  from 
the  combined  action  of  chloroform  and  the  con- 
stant electric  current,  in  facial  and  other  forms  of 
neuralgia.  The  electrode  is  made  of  hollow  char- 
coal, into  which  the  chloroform  is  introduced,  and 
from  which  the  current  sends  it  into  the  tissues. 

That  this  power  of  penetration  may  be  thus 
obtained,  is  thought  to  be  shown  in  the  fact  that 
when  chloroform  is  colored  with  gentian  violet,  and 
applied  as  described  to  the  ear  of  a  rabbit,  the 
tissue  becomes  dyed. 

In  the  human  subject,  the  action  of  the  constant 
current  and  the  chloroform  produced  a  burning 
sensation,  followed  by  local  anesthesia,  except 
where  the  nerves  are  deep-seated,  as  in  sciatica. 

Dk.  a.  H.  Newth  {London  ianceO  recommends 
the  hyposulphites  in  the  treatment  of  the  bites  of 
rabid  dogs,  and  also  their  administration  after 
the  development  of  hydrophobia. 

After  a  bite  by  a  mad  dog,  he  would  give  (to  a 
child)  five  or  ten  grains  of  the  hyposulphite  of 
sodium  or  magnesium  (the  latter  is  richer  in  sul- 
phurous acid),  in  caraway  water  with  sirup,  every 
four  hours  for  the  first  three  or  four  days,  then 
three  times  a  day  for  a  week,  then  every  morning 
early  for  one  month;  recommending  a  Turkish 
bath  twice  a  week.  When  the  disease  has  de- 
veloped, he  prescribes  the  hyposulphite  every  hour, 
with  hot-air  baths  to  induce  perspii-ation.  The 
hypodermic  injection  of  hyposulphite  might  also  be 
tried,  especially  if  the  patient  is  unable  to  swallow. 
Dr.  Newth  has  used  this  remedy  repeatedly  in 


cases  of  blood-poisoning,  with  the  most  marked 
success;  as,  for  example,  a  patient  has  received  a 
punctured  wound  which  has  inflamed,  the  lym- 
phatics have  become  swollen  and  reddened,  the 
parts  are  extremely  painful,  and  there  are  rigors. 
Within  a  short  time  after  the  exhibition  of  the 
hyposulphites,  the  pain  has  decreased,  the  parts 
are  less  inflamed,  and  symptoms  of  poisoning  have 
abated.  Nearly  thirty  years  ago  Professor  Polli 
of  Milan  suggested  the  use  of  sulphurous  acid  in 
cases  of  blood-poisoning,  and  proved  by  experi- 
ments that  dogs  that  had  putrid  blood  injected 
into  their  veins,  quickly  died;  if  the  hyposulphite 
of  sodium  was  previously  mixed  with  the  injected 
blood,  they  were  not  aiiected;  also  if  the  hypo- 
sulphite was  administered  to  the  dogs  either  before 
or  immediately  after  the  injection  of  putrid  blood, 
they  did  not  suffer  therefrom. 

M.  Pasteur  recently  presented  to  the  Acad- 
emie  des  Sciences,  Paris,  a  communication,  the 
work  of  MAI.  Roux  and  Cumberland,  claiming 
that  immunity  may  be  gained  against  septicfemia 
by  the  inoculation  of  certain  soluble  substances. 
It  is  stated  that  the  septic  microbe,  in  its  growth, 
develops  chemical  products  which  react  upon  itself, 
until  finally  it  is  destroyed  by  its  self-engendered 
poison. 

Roux  and  Cumberland  have  isolated  these  solu- 
ble products,  and,  by  injecting  them  into  guinea- 
pigs,  have  made  these  animals  incapable  of  being 
affected  by  the  septic  vibrio. 

These  experiments  have  not  been  applied  yet  to 
the  human  subject;  but  if  they  should  prove  suc- 
cessful, their  importance  would  be  very  great  in 
the  prevention  of  blood-poisoning  by  absorption  of 
putrescent  products. 

Dr.  Rkdard  has  communicated  to  the  Paris 
Academy  of  Medicine  some  observations  regarding 
the  advantages  of  the  skin  of  birds  for  grafts  on 
wounds  in  human  beings.  He  takes  the  skin  from 
beneath  the  wing  of  a  chicken,  carefully  securing 
the  subjacent  cellular  tissue,  but  avoiding  the  adi- 
pose tissue.  The  transplanted  pieces  varied  from  a 
sixth  to  a  third  of  an  inch  in  size,  and  they  were 
maintained  in  position  by  means  of  a  little  cotton- 
wool and  iodoform  gauze.  The  skin  of  birds  and 
fowls  has  the  advantage  of  being  supple,  delicate, 
and  vascular,  and  is  readily  adapted  to  the  surface 
of  a  wound,  where  it  adheres  without  undergoing 
absorption. 

In  a  case  of  severe  burn  of  the  scalp  of  eight 
months'  standing,  in  a  child  two  years  old,  he  ob- 
tained rapid  cicatrization  by  means  of  grafts  from 
a  fowl.  The  wound  measured  three  inches  by  two 
and  a  half,  and  completely  healed  in  two  months. 

Dr.  D.  Lichty  of  Rockford,  III.,  communicates 
to  the  New  York  Medical  Record  a  strong  indict- 
ment against  the  butter-makers,  and  charges  that 
butter  may  be  a  carrier  of  the  germs  of  disease. 
He  says  it  is  the  custom  among  the  farmers  in  win- 
ter time  to  keep  the  milk  in  the  kitchen,  to  pre- 
vent freezing,  as  it  is  often  the  only  place  in  the 
house  where  a  constant  fire  is  kept.  In  this  room 
the  convalescents  stay ;  and  to  it  are  often  carried 
the  sick,  whatever  may  be  the  nature  of  their  ill- 
ness, whether  diphtheria,  scarlet-fever,  or  what 
not.  Here  the  milk  from  which  butter  is  made  is 
kept  in  large  shallow  pans,  sometimes  on  open 
temporary  shelving.  There  is  nothing  to  prevent 
the  exhalations,  desquamations,  or  disease-germs 
from  being  absorbed  into  the  surface  cream,  which 
is  skimmed  off  and  made  into  butter,  which  is 
shipped  any  and  every  where  to  be  consumed,  with- 
out having  been  subjected  to  any  influences,  either 
thermal  or  chemical,  to  destroy  or  impair  the  in- 1 


fectious  germs.  Butter  made  in  such  an  atmos- 
phere and  shipped  to  city  markets  cannot  fail  to 
be  a  dangerous  factor,  and  doubtless  many  a  well- 
watched  and  carefully  isolated  child  has  developed 
scarlet-fever  or  diphtheria  from  this  source,  with- 
out the  mystery  ever  being  explained. 

In  the  treatment  of  tapeworm.  Dr.  Bettelheim, 
Vienna,  recommends  keratinized  pills  made  of  ethe- 
rial  extract  of  male  fern,  extract  of  pomegranate, 
each  a  hundred  and  fifty  grains;  powdered  jalap, 
forty-five  grains.  Mix  and  divide  into  seventy 
pills,  to  be  keratinized. 

In  the  case  of  adults  he  gives  from  fifteen  to 
twenty  pills  on  the  fasting  day,  the  day  before  the 
cure;  and  on  the  latter  day  he  gives  the  rest  of 
them.  These  pills  are  insoluble  in  the  stomach, 
but  are  soluble  in  the  intestines,  where  they  act 
directly  upon  the  tapeworm.  It  may  be  advisa- 
ble to  follow  the  pills  on  the  second  day,  after  a 
few  hours,  by  a  brisk  cathartic. 

Dks.  Doi-eris  and  Dubois  announce,  in  the  Ar- 
chives of  Gynecology,  that  they  have  used  a  solution 
of  four  per  cent  of  cocaine  to  lull  the  pains  of 
labor.  A  little  glycerine  may  be  added  to  the  water. 
The  cervix,  vaginal  walls,  and  vulva  were  freely 
swabbed  with  this  solution  during  the  first,  second, 
and  third  stages  of  labor;  the  result  in  every  case 
being  to  suppress  the  pains  due  to  contraction  of 
the  uterus,  dilatation  of  the  os  uteri,  and  to  the 
dilatation  of  the  vulva.  The  drug  in  no  way  in- 
terfered with  the  progress  of  labor.  The  uterine 
muscles  contracted  with  their  usual  strength,  labor 
was  completed  in  the  usual  time,  and  pain  was 
altogether  absent. 

— »— 

[Original  in  Popular  Science  Newa.] 
PHARMACEUTICAL  NOTES. 
The  use  of  saccharin  to  replace  sugar  in  the 
diet  of  diabetic  patients,  has  led,  in  a  recently 
reported  case,  to  a  curious  result.  After  using  it 
for  some  time,  the  patient  found  that  he  constantly 
had  a  sweet  taste  in  his  mouth,  which  was  so  dis- 
agreeable that  the  saccharin  had  to  be  discon- 
tinued. This  effect  is  attributed  to  the  fact  that 
saccharin  passes  through  the  system  unchanged, 
and  so  part  of  it  found  its  way  into  the  salivary 
secretions,  and  thus  again  did  duty  as  a  sweetener. 

Antoine  Chiris,  the  celebrated  flower-grower 
of  Grasse,  has  found  the  climate  of  Algeria  well 
suited  to  the  production  of  the  plants  and  flowers 
yielding  the  more  important  essential  oils  and  po- 
mades. His  plantations  occupy  an  area  of  over 
two  hundred  and  fifty  acres.  The  geranium  plan- 
tations of  the  entire  colony  are  estimated  at  over 
twelve  hundred  acres.  Ottar  of  roses  is  also  largely 
prepared  in  Algeria,  the  average  production  being 
about  two  hundred  and  twenty  thousand  ounces,  to 
obtain  which  some  eleven  million  pounds  of  rose- 
leaves  are  required. 

In  a  paper  read  before  the  Pharmaceutical  Soci- 
ety of  (ireat  Britain,  by  Dr.  B.  II.  Paul,  editor  of 
the  Pharmaceutical  Journal  and  Transactions,  the 
statements  of  Dr.  Squibb  regarding  the  relative 
purity  of  various  forms  of  cocaine  hydrochloiide 
are  criticised  quite  severely.  Dr.  Paul  finds  that 
the  chloroform  test  proposed  by  Dr.  Squibb  is 
unsatisfactory,  since  benzoylecgonine  and  other 
undesiiable  contaminants  are  soluble  in  chloro- 
form. The  acidity  of  commercial  samples  noted  by 
Dr.  Squibb,  and  attributed  by  him  to  the  decom- 
position of  the  salt,  is  thought  by  Dr.  Paul  to  be 
due  rather  to  the  presence  of  an  amorphous  alka- 
loid, salts  of  which  give  an  acid  reaction  after 
heating  in  a  sealed  tube. 
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Dr.  Paul  gives  the  following  as  the  characteis  of 
pure  cocaine  hydrochloride.  It  is  colorless,  odor- 
less, forms  a  perfectly  transparent  and  colorless 
solution  in  water,  and  is  neutral  in  reaction.  He 
says  that  the  best  plan  for  ascertaining  the  relative 
quality  of  different  samples  of  cocaine  hydrochlo- 
ride is  to  determine  the  amount  of  alkaloid  obtain- 
able by  the  precipitation  of  an  aqueous  solution 
with  ammonia.  The  chemically  pure  anhydrous 
salt  contains  89.25  per  cent  of  cocaine;  and  when 
the  solution  precipitated  is  not  too  dilute,  a  pre- 
cipitate closely  approximating  that  amount  should 
be  obtained.  The  disappearance  of  a  portion  of 
the  precipitate,  after  standing  some  time  in  con- 
tact with  an  excess  of  ammonia,  is  not,  he  says,  due 
to  the  solution  of  the  cocaine,  but  to  its  decompo- 
sition into  benzoylecgonine.  The  method  of  puri- 
fying the  salt  by  dissolving  in  absolute  alcohol 
and  precipitating  with  ether,  recommended  by 
Williams,  is  found  unsatisfactory,  because  the  salt 
of  the  amorphous  base  and  of  benzoylecgonine  are 
both  precipitated  under  these  conditions.  The 
alkaloid  itself  is  much  easier  of  purification;  and 
Dr.  Paul  recommends  that  the  purification  be  car- 
ried out  first,  and  the  salt  formed  afterward. 

The  origin  of  the  Chinese  dye-bark,  hwang-peh, 
has  heretofore  been  ascribed,  on  the  authority 
of  Dr.  Porter  Smith,  to  Plerocarpus  flavus;  but 
recent  histological  investigations  by  E.  W.  Holmes 
and  P.  W.  Squire  lead  to  the  conclusion  that 
the  bark  is   more   probably  derived  from    Evodia 

glauca.  t). 

— ♦ — 

SELECT  FORMULA   FOR   DENTIFRICES. 

Pearl  Dentifrice. 

Precipitated  chalk  ....    4  parts. 

Orris  root 3     " 

Diatomaceous  earth    ...    1  part. 

This  is  a  fair  sample  of  a  powder  which  cleanses 
simply  by  the  mechanical  action  on  the  teeth.  It 
is  too  hard  a  powder  for  frequent  use,  but  if  em- 
ployed occasionally,  would  serve  a  useful  purpose 
If  wanted  for  constant  use,  omit  the  diatomaceous 
earth,  and  increase  the  precipitated  chalk  from  four 
to  five  parts.  Used  with  a  liquid  dentifrice,  it 
would  not  be  especially  harmful. 

Camphorated  Toolh-Powder. 

Precipitated  chalk 2J5  parts. 

Orris  root li     " 

Camphor J  part. 

A  simple  camphorated  chalk,  having  stimulant 
effects  on  the  gums  as  well  as  mechanical  effect  on 
the  teeth. 

Saponaceous  Tooth-Powder. 

Powdered  castile  soap    .    .  2  parts. 

Precipitated  chalk  ....  1  part. 

Magnesia  carbonate    .     .    .  \      " 

Sugar \     " 

Oil  of  wintergreen  .    .    .    .  q.  s. 

This  powder  cleanses  by  mechanical  and  chemi- 
cal properties. 

Camphorated  Saponaceous  Dentifrice 

Precipitated  chalk  ....  3  parts. 

Powdered  castile  soap     .     .  2      " 

Magnesia  carbonate    ...  1  part. 

Camphor J     "  ' 

Oil  of  peppermint  ....  40  minims  per  lb. 

Castilian  Tooth  Cream. 

Precipitated  clialk  ....      2  ounces. 

Castile  soap 1  ounce. 

Orris  root 1      " 

Oil  of  sassafras 10  minims. 

Oil  of  bay 20 

Honey  q.  s.,  or  about  .    .    .  3J  ounces. 


Persian  Tooth-Paste. 


Powdered  cloves    .     . 

60  grains. 

Powdered  cinnamon  . 

.     .      00      " 

Powdered  orris  root    . 

.    100      " 

Precipitated  chalk  .     . 

.    200      " 

Castile  soap    .... 

80    " 

Oil  of  cloves   .... 

0  drops. 

Carmine 

0  grains 

Ammonia 

1  drop. 

Honey  q.  s.,  or  about . 

.    400  grains 

Saponaceous  Tooth- Wash. 

Castile  soap 2  troy  ounces. 

Otto  of  orange-peel      ...  15  minims. 

Otto  of  cinnamon    ....  10        " 

Water 8  fluid  ounces. 

Alcohol 8  " 

Tr.  of  cochineal q.  s. 

The  perfuming  of  this  preparation  could,  of 
course,  be  varied  to  any  degree.  Another  article 
may  be  made  by  perfuming  with  oil  of  wintergreen 
and  coloring  with  fl.  ext.  of  red  saunders.  An 
effective  and  pleasing  tooth-wash  can  be  made  by 
the  following  formula:  — 


Fl 
Fl, 
Fl 
Tr 


Persian  or  Oriental  Tooth-  Wash. 
ext.  cloves 2  fluid  ounces. 


ext.  cassia 2  " 

ext.  rhatany 1  fluid  ounce. 

of  benzoin 2  fluid  ounces. 

Oil  of  cloves i  fluid  drachm. 

Oil  of  orange 1  " 

Soap  . 2  ounces. 

Alcohol,  q.s Ipint. 

Eau  de  Botot  {Breath  Perfume). 

Oil  of  peppermint  ....    30  minims. 
Oil  of  spearmint      ....    15        " 

Oil  of  cloves 5        " 

Oil  of  red  cedar  wood     .     .    60        " 

Tr.  of  myrrh 1  fluid  ounce. 

Alcohol 1  pint. 

Comp.  tr.  of  cochineal  to  color. 

—  Pharmaceutical  Journal. 


MEDICAL  MEMORANDA. 

Crematories.  —  There  are  twenty-two  crema- 
tories in  Europe,  of  which  ten  have  been  built 
within  the  past  year.  There  have  been  six  hun- 
dred incinerations  in  Germany  and  eight  hundred 
in  Italy.  There  are  seven  crematories  in  the  United 
States,  and  six  in  process  of  construction. 

Some  Queer  Statues.  —  Near  the  I'onte 
Fabricio,  in  Rome,  the  river-bed  has  yielded  a 
great  quantity  of  terra-cotta  busts,  many  of  which 
have  openings,  and  show  within  rude  represen- 
tations of  the  lungs,  heart,  etc.  They  are  con- 
sidered dedicatory  gifts  in  thanks  for  a  return  to 
health,  perhaps  once  placed  in  a  temple  of  Apollo. 

A  Large  Hospital.  —  The  hospital  in  Seventh 
Avenue,  between  Sixth  and  Seventh  Streets, 
Brooklyn,  the  gift  of  George  I.  Seney  to  the 
Methodist-Episcopal  Church,  was  dedicated  Dec. 
15.  With  the  exception  of  the  Johns  Hopkins 
Hospital  in  Baltimore,  the  Seney  Hospital,  it  is 
said,  will  be  the  largest  and  best-equipped  in  the 
world.  Mr.  Seney  originally  gave  two  hundred 
thousand  dollars  to  found  the  institution  in  1881, 
but  he  expended  in  all  the  sum  of  four  hundred 
and  ten  thousand  dollars. 

Chinese  Superstition.  —  The  Lancet  states 
that  a  medical  missionary  nearly  lost  his  life  through 
an  outburst  of  fanaticism  at  Foochow,  China.  It 
seems  that  the  doctor,  who  was  attending  a  patient 
with  hemorrhage,  immediately  proceeded  to  check 
the  latter,  in  disregard  of  a  native  superstition 
according  to  which  delay  should  have  been  made 
until  the  patient's  friends  had  finished  consulting 
the  gods  in  the  joss-house.  The  patient  died,  and 
the  Chinese  would  have  boiled  the  doctor  in  oil 
but  for  the  courage  of  some  of  the  converts. 
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Dr.  Benj.  H.  Bbiggs,  Selma,  Ala.,  writes:  "  Coi..- 
den's  Liquid  Beef  Tonic  is  an  excellent  prepara- 
tion, whose  composition  is  known,  and  one  that  physi- 
cians can  intelligently  prescribe.  I  have  found  it  of 
great  service  in  my  practice." 


Messes.  B.  &  F.  N.  Spon,  publi-shers  of  .scientific 
books,  have  lately  removed  to  12  Cortlandt  Street, 
where  they  will  be  pleased  to  see  all  in  want  of  the 
best  scientific  works.  See  list  of  new  publications  in 
their  advertising  apace. 


Newton  Colleoe  Hospital, 
Newton  Lower  Falls,  Mass.,  Feb.  i),  1887. 
Gentlemen,  —  We  are  now  using  our  third  dozen 
bottles  of  Bovinine.  The  Bovinine  lias  been  ordered 
for  patients  when  ordinary  beef  tea  would  be  given, 
and  has  been  founil  to  combine  tonic  and  stimulant 
properties  with  that  of  nourishment,  besides  further 
recommending  itself  for  convenience  and  economy. 

H    E.  Pkay,  Matron  N.C.  Hasp. 


Ringer's  Handbook  of  Therapeutics  says:  "  I  find 
Nesti.e's  Food  the  best  of  all  foods  for  children 
with  great  delicacy  of  stomach  and  intestines."  Also 
Zierassen's  Vyclopcedia  aaya  :  "Regulation  of  the  diet 
constitutes,  in  fact,  the  principle  method  of  tieatnieiit 
of  sporadic  choleia,  and  particularly  cholera  infan- 
tum, where  niothera'  milk  is  insufficient. 


There  are  no  substances  that  play  a  more  important 
part  in  animal  economy  than  the  phosphates.  Every 
mental  exertion  induces  an  augmented  waste  of  the 
phosphates.  Wherever  there  are  functions  that  seem 
to  be  suspended,  we  may  be  almost  sxire  to  find  it  oc- 
casioned by  want  of  phosphates.  Housi'ohd's  Acid 
Phosphate  supplies  that  waste,  imparts  new  energy 
to  the  brain,  gives  the  feeling  and  sense  of  increased 
intellectual  power,  and  tones  and  braces  up  the  whole 
system. 

• — 

Natchez,  Miss.,  Oct.  27,  1887. 
David  Boyle,  Esq. 

Vear  air,  —  Replying  to  your  favor  of  the  17th  inst., 
we  are  pleased  to  state  we  have  had  one  of  your  15- 
ton  Ice  Machines  for  the  past  six  years  in  constant  use. 
The  cost  for  repairs  has  been  trifling,  and  the  macliine 
seems  as  good  to-day  as  ever.  The  new  improvements 
put  on  our  raachine'last  spring  have  given  entire  satis- 
faction, and  are  all  that  they  are  recommended  to  be, 
and  we  believe  it  is  now  superior  to  any  other  in  the 
market.  You  are  at  liberty  to  refer  to  us  as  to  .the 
production  and  workmanship  of  your  machine. 
Yours  truly, 

Wm.  Lowry, 
Manager  Natchez  Ice  Co, 
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CARE  IN  EXPERIMENTING. 

There  comes  a  time  in  the  life  of  many  boj"8 
when  a  passion  for  performing  chemical  ex- 
periments develops  itself;  and  if  there  is  no 
convenient  out-building  to  serve  the  purpose 
of  a  laboratory,  the  lives  of  the  other  mem- 
bers of  the  family  are  rendered  miserable  by 
nauseous  and  suffocating  odors,  and  apprehen- 
sions of  dangerous  explosions  which  are  not 
infrequently  realized. 

The  study  of  chemistry  is  a  most  fascinat- 
ing and  delightful  one  ;  but  it  must  be  remem- 
bered that  at  the  very  beginning  we  have  to 
deal  with  powerful  substances,  which  require 
to  be  handled  with  great  care,  or  the  most 
unpleasant  consequences  may  ensue.  Man}- 
elementary  text-books  of  chemistry  are,  we 
think,  seriously  at  fault  in  not  giving  more 
attention  to  the  precautions  necessary  in  the 
experiments  which  they  describe.  Under  the 
supervisionof  a  competent  instructor,  the  young 
student  is  taught  how  to  take  these  precautions  : 
but  in  a  large  class  of  pupils,  personal  atten- 
tion cannot  be  given  to  every  one  ;  and  if  the 
enterprising  amateur  attempts  to  repeat  the 
experiments  which  succeed  so  well  under  the 
manipulations  of  the  teacher,  it  is  more  than 
probable  that  some  little  point  will  be  over- 
looked which  may  involve  the  entire  difference 
between  danger  and  safety. 


Perhaps  the  most  common  of  all  experi- 
ments is  the  making  of  hydrogen  gas  ;  this  is 
usually  done  by  placing  pieces  of  zinc  in  a 
glass  flask  fitted  with  a  cork  and  delivery 
tube,  and  pouring  in  dilute  sulphuric  acid. 
The  hydrogen  escapes  from  the  end  of  the 
delivery  tube,  where  it  is  ignited.  This  is  ap- 
parently simple  enough  ;  but  the  beginner  in 
chemistry  usually  forgets  that  hj-drogen  and 
air  mixed  together  form  a  very  explosive  mix- 
ture, and  attempts  to  ignite  the  hydrogen  be- 
fore it  has  entirely  displaced  the  air  in  the 
flask.  A  violent  explosion  ensues,  throwing 
the  acid  and  fragments  of  glass  in  all  direc- 
tions, not  infrequently  causing  serious  injury-. 
A  student  in  a  New-England  college  was  terri- 
blj-  injured  rccenlh-  by  the  explosion  of  a  glass 
flask  in  which  he  was  preparing  carbonic-acid 
gas;  the  delivery  tube  becoming  obstructed, 
and  the  pressure  of  the  confined  gas  causing 
an  explosion. 

An  experiment  frequently  given  in  text- 
books is  to  rub  a  few  grains  of  chlorate  of  pot- 
ash and  sulphur  together  in  a  mortar,  when 
slight  explosions  will  occur.  Unless  very 
small  quantities  are  used  in  this  experiment, 
the  explosion  is  likely  to  be  any  thing  but 
"  slight ;"  but  this  point  is  rarely  noticed  with 
sufficient  emphasis.  We  know  of  a  case 
where  a  youthful  chemist  attempted  to  "im- 
prove "  upon  this  experiment,  by  substituting 
phosphorus  for  sulphur.  The  mixture  was 
made  up  into  "  torpedoes,"  and  placed  in  his 
pocket  for  safe  keeping.  By  good  luck,  the 
explosion  which  resulted  did  no  serious  injury  ; 
but  the  consequences  might  have  been  fatal. 

A  recent  number  of  a  leading  educational 
journal  suggests,  as  an  experiment  to  illustrate 
the  expansive  power  of  steam,  the  explosion 
of  "  candle-bombs ;"  i.e.,  small  glass  bulbs 
containing  water,  and  hermeticallj'  sealed. 
From  personal  experience  with  a  home-made 
candle-bomb,  we  think  we  should  prefer  to  fire 
a  gun  in  a  room  filled  with  scholars,  rather  than 
to  attempt  to  explode  one  of  these  miniature 
infernal  machines  ;  but  nothing  was  said  in  the 
journal  above  mentioned  to  indicate  that  the 
experiment  was  accompanied  bj*  the  slightest 
danger. 

A  number  of  experiments  with  phosphorus 
are  usually  given  in  elementary  text-books,  all 
very  brilliant  and  beautiful ;  but  phosphorus  is 
a  substance  which  should  nevfer  be  handled  by 
inexperienced  persons.  It  is  a  treacherous 
and  dangerous  element  at  the  best. 

We  could  give  many  more  examples  similar 
to  the  above,  but  enough  has  been  said  to 
show  that  the  beginner  in  chemistry  should 
confine  himself  to  experiments  that  are  free 
from,  all   possibility   of  danger,  such  as   are 


frequently  given  in  our  columns,  unless  he  has 
some  experienced  friend  or  teacher  to  warn  him 
against  unforeseen  emergencies.  Of  course, 
to  obtain  any  complete  knowledge  of  the 
science  one  must  handle  both  explosive  and 
poisonous  substances  ;  but  the  probable  danger 
must  always  bo  borne  in  mind,  and  if  no  per- 
sonal instruction  can  be  obtained,  the  risk 
should  be  reduced  to  a  minimum  b}-  working 
with  the  smallest  possible  quantities. 


ARTIFICIAL  RUBIES. 

OiiR  readers  may  liave  lately  seen  reported 
the  success  of  two  French  chemists,  MM. 
Fremy  and  Verneuil,  in  producing  by  artificial 
means  rubies  of  considerable  size,  which  in 
all  their  chemical  and  physical  characteristics 


cannot  be  distinguished  from  the  natural  prod- 
uct. So  close  is  this  resemblance,  that  the 
French  jewellers  have  agreed  not  to  recognize 
these  artificial  gems  as  of  any  value,  and 
penalties  have  been  provided  for  attempts  to 
sell  them  for  the  genuine  article. 

The  natural  ruby  is  simpl3-  crystallized  co- 
rundum, or  oxide  of  aluminium  (AI2O3),  with 
a  trace  of  coloring- matter,  probably  chro- 
mium. The  rubles  produced  by  the  French 
chemists  were  made  bj-  heating  to  redness 
ordinary  alumina  containing  a  little  bichro- 
mate of  potash  with  certain  fluorides,  par- 
ticularly fluoride  of  barium.  The  crystals  of 
alumina  are  formed  throughout  the  gangue,  as 
shown  in  Fig.  1,  from  which  they  are  com- 
pletely removed  by  simply  washing  with  water. 

The  rubies  thus  formed  (Fig.  2)  have  the 
color,  hardness,  lustre,  crystalline  form,  and 
chemical   composition   of    the    natural   gems 
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Tlie  beautiful  red  color  is  due  to  traces  of 
cUromium  from  the  bichromate  of  potash  :  and, 
very  singularly,  when  heated  they  become 
nearly'  black  in  color,  like  the  natural  stones  ; 
regaining  their  red  color  in  cooling. 

MM.  Fremy  and  Verneuil  propose  to  re- 
peat their  experiments  on  a  larger  scale,  in 
the  hope  of  producing  much  larger  gems  than 


Fio.  2. 

heretofore.  As  the  sapphire  only  differs  from 
the  ruby  in  its  color,  it  is  probable  that,  by 
substituting  some  salt  of  cobalt  or  other  blue 
coloring- matter  for  the  chromium,  they  could 
be  formed  with  equal  ease.  What  effect  this 
discovery  will  have  upon  the  price  of  these 
gems  remains  to  be  seen  ;  but  if  the  efforts  to 
produce  crystals  of  considerable  size  arc  suc- 
cessful, the  ruby  must  necessarily  lose  its 
position  as  the  most  valuable  of  all  precious 
stones.  ^ 

MATTER  MADE  INVISIBLE,  BUT  NOT  LOST. 
In  chemical  operations,  whether  natural  or 
artificial,  matter  is  often  "  lost  to  sight;"  but 
the  veriest  tyro  has  learned,  as  one  of  the  fun- 
damental axioms  of  science,  that  it  can  never 
be  actually  lost  or  destroj-ed.  In  its  manifold 
mutations  it  often  disappears  from  our  vision  ; 
but  it  reappears,  or  can  be  made  to  reappear, 
as  palpable  to  our  sense  as  before.  If  a  piece 
of  silver  bo  put  into  nitric  acid,  a  clear  and 
colorless  liquid,  it  is  rapidly'  dissolved,  and 
we  "  see  it  no  more."  The  solution  may  be 
mixed  with  water,  and  apparently  no  effect  is 
produced.  Thus,  in  a  pail  of  water  we  may 
dissolve  fifty  dollars'  worth  of  silver,  not  a 
particle  of  wliicli  can  be  seen.  Not  even  the 
chemist,  unless  he  should  apply  certain  tests 
to  detect  its  presence,  would,  by  merely  look- 
ing at  the  liquid,  guess  what  hidden  wealth  it 
contained.  Other  metals,  as  we  know,  can 
be  treated  in  similar  ways  with  the  same  re- 
sult. When  charcoal  and  many  other  sub- 
stances are  burned,  they  disappear  as  com- 
pletely, no  visible  ashes  even  being  left  from 
the  combustion.  In  fact,  every  material 
which  is  visible  can,  by  certain  treatment,  be 
rendered  invisible.     Matter  which  in  one  state 


or  condition  is  perfectly  opaque,  and  will  not 
permit  a  raj'  of  light  to  pass  through  it,  will 
in  another  form  become  perfectly  transparent. 

The  cause  of  this  wonderful  change  in  mat- 
ter is  utterlj-  inexplicable.  Philosophers  may 
say  that  it  is  due  to  some  alteration  in  the 
position  or  arrangement  of  atoms  or  mole- 
cules ;  but  atoms  and  molecules,  however 
confident  we  may  be  concerning  their  exist- 
ence and  the  laws  that  govern  their  mutual 
attractions  and  repulsions,  are  absolutely 
beyond  the  reach  of  our  senses.  We  may  see 
the  substances  they  form,  we  may  guess  at 
changes  they  undergo ;  but  we  cannot  sec 
them,  or  do  any  thing  more  than  guess  what 
they  really  are. 

We  do  know,  however,  that  matter  is  in- 
destructible—  or,  at  least,  that  we  have  nn 
evidence  that  it  can  be  destroyed.  The  sub- 
stances dissolved  in  water  or  burned  in  the 
air  are  not  annihilated  or  lost :  by  certain 
well-known  means  thej-  can  be  recovered  and 
restored  to  sight ;  some  in  exactly  the  same 
state  as  before  their  invisibility,  others  in 
some  other  state  or  condition  in  which  we 
none  the  less  surely  recognize  them.  If  a 
pailful  of  the  solution  of  silver  be  cast  into  a 
river,  it  is  apparently  lost  by  its  dispersion  in 
the  water  ;  but  we  are  sure  that  it  nevertheless 
continues  to  exist.  All  analogies  drawn  from 
experiment  show  that,  however  much  the  solu- 
tion may  be  diluted,  its  component  elements 
are  unchanged.  So,  when  a  bushel  of  charcoal 
is  burned  in  a  stove,  and  the  invisible  vapor- 
ous compound  produced  by  the  combustion  is 
diffused  through  the  vast  atmosphere,  we 
kn6w  that  the  charcoal  is  still  in  the  air.  On 
the  brightest  and  sunniest  day,  millions  of 
tons  of  black  charcoal  in  an  invisible  condition 
are  floating  in  the  air.  Millions  of  plants  are 
at  the  same  time  restoring  it  to  visible  form  by 
the  chemical  processes  going  on  in  the  tiny 
laboratory  of  every  leaf  that  expands  in  the 
sunshine.  In  the  course  of  time  the  leaf,  or 
the  wood  it  elaborates  by  its  delicate  alchemy, 
may  be  burned  ;  and  this  cycle  of  change  may 
go  on  indefinitely,  the  matter  becoming  visible 
and  invisible  again  and  again.  Tiie  poet  only 
expresses  a  familiar  scientific  fact  when  he 
sings  :  — 

"  Thus  the  Seer, 
With  vision  clear, 
Sees  forms  appear  and  disappear 
In  the  perpetual  round  of  strange, 
Mysterious  change 

From  birtli  to  death,  from  deatli  to  birtli, 
From  earth  to  lieavoii,  from  lieaven  to  eartli; 
Till  glimpses  more  sublime 
Of  things,  unseen  before, 
Unto  liis  wondering  eyes  reveal 
The  Universe  as  an  immeasurable  wheel 
Turning  forevermore, 
In  the  rapid  and  rushing  river  of  Time." 


SIMPLE  SCIENTIFIC  EXPERIMENTS. 
A  PKETTY  experiment  upon  the  densitj'  of 
liquids  can  be  performed  by  taking  two  glasses 
of  equal  size,  and  filling  to  the  brim,  one  with 
wine  and  tlie  other  with  water  (Nos.  1  and  2, 
Fig.  1).  Cover  the  glass  containing  water 
with  a  piece  of  writing-paper,  and  with  a' little 


dexterity  it  may  be  placed  over  the  glass  of 
wine  (No.  3)  without  spilling  a  drop.  Then 
draw  the  paper  a  little  to  one  side,  and  the 
lighter  wine  will  rise,  and  the  heavier  water 
fall,  causing  two  opposite  currents  between 
the  glasses,  until  tliey  have  changed  places 
with  each  other.  The  movement  will  be  very 
evident  from  the  difference  in  color  of  the  two 
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liquids.  If  wine  cannot  be  obtained,  a  mixture 
of  one  part  of  alcohol  to  ten  of  water,  colored 
with  a  little  ink,  may  be  used  instead. 

Into  a  glass  of  any  effervescing  liquid,  as 
champagne  or  ginger-ale,  drop  a  grape  or 
raisin.  It  is  a  scientific  law  that  l)ubhles  of 
gas  or  vapor  when  given  oflT  from  a  liquid  are 
first  developed  in  contact  with  the  sides  of  the 
vessel  or  some   solid  l)0(ly  in  the  liquid.     In 


Ki(^ 


this  case  the  bubbles  will  attach  themselves  to 
the  grape  or  raisin,  and,  acting  like  miniature 
balloons,  will  raise  it  to  the  top  of  the  liquid, 
where  tliey  escape.  The  fruit  will  at  once  sink, 
onlj-  to  develoj)  more  gas-bubbles,  and  rise 
again,  thus  keeping  up  a  sort  of  dance  until 
the  effervescence  subsides. 

A  MYSTEiuous  experiment  in  "  animal  mag- 
netism "  maj-  be  performed  bj-  taking  a  piece 
of  paper  two  or  three  inches  long  and  half  an 
inch  wide,  and  turning  the  ojjposite  corners  up 
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and  down,  as  shown  in  the  engraving.  Bal- 
ance it  carefully  on  tlie  point  of  a  needle,  which 
may  be  supporte<l  by  a  cork,  and  we  have  a 
little  windmill,  which,  when  the  liandis  brought 
near  it,  will  revolve  with  more  or  less  rapidity. 
The  motion,  of  course,  is  due  to  the  currents 
of  air  arising  from  the  warm  hand  ;  and  the 
varying  rapidity  of  rotation  with  different  per- 
sons is  not  due   to  an}'  occult    '•  magnetic" 


influence,  but  simply  to  the  different  degrees 
of  warmth  in  their  hands.  The  movement  is 
more  rapid  if  both  hands  are  placed  around  the 
apparatus  instead  of  one. 

The  illustrations  given  above  arc  from  La 
Nahire ;  a  correspondent  of  the  Science  News 
send  us  llic  two  following  :  — 

Wrap  up  a  round  bullet  in  a  thin  paper  as 
smoothly  as  possible,  and  hold  it  over  a  flame  : 
the  bullet  will  melt  before  the  paper  will  burn. 
This  is  due  to  the  fact  that  the  lead  is  a  good 
conductor  of  beat,  and  conducts  it  away  from 
the  paper  so  rapidl}',  that  it  cannot  be  heated 
to  the  igniting  point.  This  experiment  is 
rather  a  difllcult  one,  but  can  be  accomplished 
with  a  little  care.  The  paper  must  be  smooth- 
ly and  closely  wrapi)ed  around  the  bullet,  and 
the  flame  must  not  be  allowed  to  touch  anj' 
part  of  the  paper  not  in  contact  with  it. 

Soak  a  thread  in  salt  water,  and  dr^'.  Tie  a 
cent  at  one  end,  and  suspend  it  by  the  other. 
Burn  the  thread,  and  the  cent  will  remain  hang- 
ing, as  the  salt  in  the  thread  gives  the  ash 
sulHcient  coherency  to  support  the  coin  with- 
out breaking. 

4 

[Original  in  Popular  Science  News,^ 

AN  EIGHT-HOUR  DAY. 

BY    PROFESSOR    W.    G.    SUMNER. 

There  are  two  assertions  which  are  constantly 
made  about  an  eight-hour  law  which  may  at  once 
be  ruled  out.  There  are  those  who  say  that  if 
wage-receivers  should  have  two  hours  a  day  more 
leisure,  they  would  spend  it  in  reading-rooms  and 
libraries,  or  otherwise  in  profitable  occupation. 
There  are  others  who  say  that  the  same  persons,  if 
they  had  two  hours  a  day  more  leisure,  would  spend 
it  iu  dram-shops  and  in  folly.  These  two  assertions, 
I  say,  are  at  once  to  be  ruled  out  as  unwarranted. 
If  the  class  of  persons  mentioned  should  have  more 
leisure,  they  would  undoubtedly  do  just  what  other 
classes  do:  some  of  them  would  spend  it  well,  and 
some  ill.  A  sweeping  and  dogmatic  assertion  either 
way  is  unwarranted. 

Xext,  it  is  asserted  that  a  man  can  do,  and  would 
do,  more  work  in  eight  hours  thau  in  ten.     This  is 


an  assertion  as  to  fact,  and  it  can  be  tested  only  by 
experiment.  It  is  certain  that  a  man  who  should 
work  twenty  hours  a  day  would  work  few  days,  and 
that  his  lifetime  would  not  be  economically  spent. 
On  the  other  hand,  a  man  who  should  work  no  hours 
would  produce  nothing,  and  his  lifetime  would  not 
be  economically  spent.  'J'here  is  a  maximum  point 
between,  at  which  a  man  can  produce  his  maximum 
product  for  a  lifetime,  without  unduly  wasting  his 
energy.  It  is  not,  however,  superfluous,  in  view  of 
some  of  our  current  discussion,  to  note  that  a  man 
who  works  in  any  calling  whatsoever  wears  himself 
out,  that  he  comes  to  an  age  when  the  recuperative 
forces  fail  to  keep  up  with  the  waste,  and  that  no 
hours  of  labor  can  be  set  for  any  of  us  which  will 
keep  us  from  growing  old.  Hence  the  maxinmm  is 
as  above  stated. 

To  find  this  maximum  is  a  task  for  practical  so- 
lution. The  only  ground  for  an  opinion  about  it 
which  we  yet  possess  is  this:  that  if  more  could  be 
produced  iu  eight  hours  than  in  ten,  there  would 
be  an  economic  advantage  in  the  reduction;  the 
employers  and  employees  ought  long  since  to  have 
found  it  out,  for  it  would  have  put  in  their  power 
a  great  industrial  gain.  If,  however,  they  have 
not  yet  tried  it,  and  if  experiment  should  show  that 
there  is  a  greater  product  for  eight  hours'  work 
than  for  ten,  there  would  be  no  question  for  by- 
standers to  discuss.  The  parties  could  simply 
arrange  their  labor  contracts  accordingly. 

Assuming,  then,  that  the  maximum  time  of  effi- 
cient and  not  unduly  exhausting  labor  has  been 
ascertained  by  experiment,  and  that  it  is,  for  manual 
occupations,  ten  hours  a  day,  we  may  go  on  to  some 
other  points.  If  the  maximum  was  ten  hours  per 
day,  and  the  working-time  should  be  arbitrarily 
reduced  to  eight  hours,  the  product  must  be  reduced 
approximately  twenty  per  cent.  This  observation 
would  not  be  conclusive  against  the  proposed  step, 
for  it  might  be  a  rational  and  sensible  choice  for 
men  to  make,  to  say  that  they  would  rather  have 
more  leisure  than  more  product.  The  effect  of 
machinery  is  to  give  us  this  choice.  It  enables  us 
to  get  a  given  product  in  less  time  and  with  less 
toil.  As  a  consequence,  we  gain  time,  which  we 
can  employ  in  producing  things  which  we  formerly 
had  to  do  without.  AVe  increase  our  product,  and 
satisfy  more  wants.  If,  however,  we  chase  to  keep 
our  wants  on  the  old  footing,  we  might  get  more 
leisure.  This  would  be  a  gain  of  another  order,  and 
it  is  one  of  the  gains  which  we  always  and  properly 
aim  at. 

Having,  then,  command  of  this  choice,  it  would  be 
every  way  as  rea.sonable  to  choose  leisure  as  to  choose 
products,  if  it  was  done  intelligently ;  but  to  shut 
our  eyes  to  the  facts,  and  to  suppose  that  we  can 
have  the  leisure  and  the  products  too,  is  unintelli- 
gent and  absurd.  So  far,  men  have  alway.iexpanded 
their  wants  as  fast  as  they  have  expanded  their 
power  to  produce,  and  have  eagerly  welcomed  the 
former  luxuries  and  new  necessaries.  If  they  want 
more  leisure,  they  must  renounce  the  luxuries,  which 
the  men  of  our  generation  show  less  willingness  to 
do  than  those  of  any  preceding  generation. 

If  the  production  of  goods  should  be  reduced 
twenty  per  cent  throughout  the  entire  range  of  in- 
dustry, there  would  be  minute  changes  in  the  value 
of  goods,  on  account  of  the  fact  that  a  twenty  per 
cent  reduction  in  the  supply  of  some  would  affect 
their  value  more  than  the  same  reduction  in  the 
supply  of  others.  Leaving  this  difference  out  of 
account,  however,  there  would  be  no  change  in  the 
value  of  commodities.  A  bushel  of  wheat  would 
buy  as  many  pounds  of  coal  or  iron,  as  many 
yards  of  cloth,  etc.,  as  before  The  farmer  would 
have  twenty  per  cent  less  bu.shels  to  exchange,  the 
miner  twenty  per  cent  less  iron  and  coal,  and  so  on 
all  through  the  community.  Consequently,  after  all 


the  exchanges  were  made,  each  producer  would 
have  twenty  per  cent  less  food,  clothes,  furniture, 
fuel,  lights,  house-rent,  etc. 

AV^hether  prices  would  rise  or  not,  would  depend 
on  the  movements  of  the  precious  metals  and  on 
what  was  going  on  in  other  countries  at  the  same 
time.  It  would  make  no  difference  at  all  with  the 
lesult  as  already  stated,  for  the  effect  would  not 
consist  in  any  fact  whatever  about  gold  and  silver, 
but  in  facts  about  what  we  do  and  what  we  get; 
facts  about  human  labor  and  human  enjoyment. 

If,  now,  we  go  to  the  first  man  whom  we  find 
working  ten  hours  a  day,  or  it  may  be  twelve,  and 
ask  him  why  he  does  it,  we  sliall  easily  learn  why 
men  do  not  choose  leisure  rather  than  products.  If 
we  find  a  man  of  forty  at  work,  and  if  he  is  a  re- 
spectable and  worthy  man,  he  will  tell  us  that  he 
knows  all  about  the  benefits  of  reading,  family  and 
social  enjoyment,  and  all  that,  and  that  he  does  not 
work  ten  hours  a  day  because  lie  would  rather  do 
it  than  stop  at  four  o'clock  and  enjoy  himself.  He 
does  it  because  he  has  a  wife  and  children  to  sup- 
port. He  has  assumed  obligations  to  these  persons, 
and  he  is  trying  to  discharge  them.  He  finds  that 
it  takes  all  the  product  that  he  can  make  in  ten 
hours,  with  occasional  overtime,  to  give  them  what 
he  desires  to  give  them,  in  order  that  they  may  have 
the  grade  of  comfort  which  he  wants  them  to  have; 
that  the  children  may  have  a  good  outfit  in  life;  and 
that  he  may  lay  up  something,  to  say  nothing  of 
paying  taxes  for  all  the  "  reforms,"  "  movements," 
"  questions,"  and  jobs. 

In  this  respect  the  man  at  the  bench  is  no  worse 
off  than  all  the  rest  of  us  in  these  days.  If  any 
thing,  he  feels  the  strain  of  modern  life  less  than 
professional  men,  bankers,  railroad  men,  and  the 
managers  of  great  industries.  AVe  are  all  trying  to 
discharge  our  obligations;  and  the  conditions  of 
modern  life  make  those  obligations  so  heavy,  that 
very  few  men  can  discharge  them  by  working  only 
eight  hours  a  day,  at  least  during  the  period  of  life 
iu  which  one  is  winning  power  and  position.  It  is 
to  be  remembered  that  those  who  try  to  discharge 
their  obligations  also  have  to  assume  those  of  the 
people  who  do  not  discharge  their  own.  If  these 
latter  burdens  could  be  escaped,  they  would  probably 
allow  of  a  more  than  twenty  per  cent  reduction  in 
the  working-time  of  the  workers;  but  at  present 
tlie  drift  in  that  respect  is  all  the  other  way. 


[Original  in  Popular  Science  News.] 
MAGNETIC  SUGGESTION. 

BY    R.    R.    BUNTING,    M.D. 

The  Popular  Science  News  for  February,  in  the 
"  Paris  Letter,"  contains  some  remarks  on  hypno- 
tism which  are  of  very  great  interest.  The  writer 
says,  "  If  the  subject  is  told,  when  in  a  hypnotic 
condition,  to  do  such  and  such  a  thing  at  such 
and  such  a  time  of  a  given  day,  he  does  it  at  the 
ordered  time,  impulsively,  without  knowing  why, 
after  feeling  an  uncontrollable  impulse  to  do  it." 
In  a  recent  novel  by  Jules  Claretie,  entitled  Jean 
Mornas,  this  ingenious  author  has  opened  up  this 
very  interesting  subject.  He  remarks  in  his  preface, 
"  In  the  experiments  at  the  Salpetrifcre  Hospital 
and  elsewhere,  and  in  the  writings  of  learned  spe- 
cialists, I  have  sought  the  proof  of  this  suggestion, 
which  some  day  will  present  itself  in  our  courts  as 
the  most  terrible  of  judicial  problems.  This  book 
is  the  result  of  my  reflections  and  observations  up- 
on this  subject.  Magnetic  suggestion  has  already 
been  used  therapeutically  to  advantage,  but  it  is  in 
a  medico-legal  sense  that  we  will  now  consider  it." 
A  brief  resume  of  this  novel  may  not  be  uninterest- 
ing to  your  readers.  Jean  Mornas,  a  graduate  in 
medicine,  but  not  practising,  gains  his  livelihood 
by  performing,  at  odd  times,  some  clerical  work, — 
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just  enough  to  keep  soul  and  body  together.  Liv- 
ing in  the  Latin  Quarter  for  years,  he  has  acquired 
a  taste  for  the  Vie  de  Boheme,  which  is  such  an  at- 
traction for  the  students  of  all  nations.  Although 
a  man  of  fine  intellectual  capacity,  he  is  somewhat 
paresseux,  and  is  never  likely  to  acquire  more  than 
a  bare  living.  He  forms  the  acquaintance  of  a 
young  ouvriere,  with  whom  he  becomes  deeply  en- 
amoured; his  love  for  the  young  girl,  strange  to 
say,  when  we  consider  the  impure  atmosphere  in 
which  he  lives,  is  perfectly  pure,  and  his  intentions 
honest.  But  howmairy  her  in  his  poverty?  Hav- 
ing decided  to  break  with  her,  he  informs  her  of 
the  fact;  when,  to  his  surprise,  she  falls  into  a 
cataleptic  state,  which,  from  his  hospital  experience, 
he  recognizes  as  the  hypnotic  condition.  At  differ- 
ent times  he  experimented  on  the  young  girl,  and 
found  that  she  responded  I'eadily  to  magnetic  sug- 
gestion (/a  suggestion  magnelique),  which  she  re- 
tained until  the  next  day,  following  out  in  all  its 
most  minute  details  the  order  he  had  given  her; 
remaining  in  that  peculiar  semi-conscious  state 
until  what  she  mast  do  (ce  qu'ilfallaitfaire,  as  she 
afterwards  expressed  it)  was  accomplished.  Jean 
Mornas  artfully  avails  himself  of  this  knowledge 
to  serve  a  selfish  purpose. 

An  old  paralytic  for  whom  he  was  performing 
some  clerical  work  lived  at  Versailles  in  a  retired 
street  with  his  servants.  One  day  after  his  work 
the  old  man  asked  Jean  Mornas  to  take  from  his 
bookcase  an  atlas.  This  atlas  was  filled  with 
bank-notes;  from  these  he  paid  Jean  Mornas  his 
month's  salary.  The  sight  of  so  much  money  ex- 
cited the  cupidity  of  Jean  Mornas.  .\fter  leaving 
his  patron,  all  his  thoughts  were  upon  the  old 
man's  money,  and  how  he  might  obtain  a  portion  of 
this,  to  him,  great  wealth,  and  with  which  he  could 
be  able  to  many  his  fiancee,  and  be  raised  from 
poverty  to  affluence.  He  decides  to  employ  the 
young  girl  as  the  safer  plan,  she  being  more  likely 
to  escape  detection  than  himself. 

He  accordingly  hypnotized  her,  giving  very  mi- 
nute directions  to  go  to  Versailles  on  a  certain 
train,  to  such  a  number  on  a  certain  street,  with  a 
note  from  him  for  the  master  of  the  house,  the 
old  paralytic;  to  give  the  latter  the  note,  and, 
whilst  he  was  reading  it,  to  open  the  bookcase  at  a 
certain  place,  take  from  it  an  atlas,  and  abstract  as 
many  bank-notes  as  possible,  which  she  was  to  put 
in  a  portfolio;  the  latter  having  been  placed  in  her 
hand,  then  to  leave  the  house  without  attracting 
the  attention  of  the  servants,  who  were  at  some 
distance  from  the  room,  aud  could  only  be  made  to 
hear  by  means  of  a  speaking-tube  placed  near  the 
invalid,  which  tube  she  was  to  take  the  precaution 
to  place  out  of  reach  on  entering  the  room.  She 
was  to  carry  the  portfolio  to  her  lover's  residence. 
Hue  Racine.  Every  detail  of  the  suggestion  was 
carried  out;  but  as  she  was  taking  the  bank-notes 
from  the  atlas,  the  invalid,  by  a  strong  effort,  got 
out  of  his  bed,  and  seized  the  girl.  To  extricate 
herself,  she  pushed  him  away;  he  fell  heavily  to 
the  floor,  and,  as  the  sequel  proved,  the  fall  killed 
him.  By  means  of  an  envelope  which  she  dropped 
at  the  depot  at  Versailles  on  her  return,  her  ad- 
dress was  discovered.  The  next  day  she  was  ar- 
rested, and  when  questioned  at  the  Prefecture  of 
Police,  she  admitted  having  taken  the  money,  which 
she  said  ^as  a  restitution,  her  lover  having  thus 
explained  to  her  the  theft.  The  physician  of  the 
Prefecture  and  her  old  family  doctor  went  with  her 
to  the  scene  of  the  crime,  in  the  same  room,  and 
when  hypnotized,  and  questioned  whether  any  one 
had  told  her  to  do  what  she  did,  she  at  first  refTised 
to  answer,  then  said  there  was  some  one.  A  man, 
or  a  woman  ?  A  man.  His  name  ?  No  answer. 
Finally,  after  a  number  of  experiments,  she  gave  the 
name  of  Jean  Mornas,  the  real  culprit.     The  latter 


during  the  trial  had  left  Paris ;  and  when  the  order 
for  his  arrest  arrived,  he  was  already  beyond  the 
clutches  of  the  law,  having  shot  himself  a  few 
hours  before. 

This  book  at  first  reading  seems  as  improbable 
as  some  of  Jules  Vernes'  tales,  or  that  wonder- 
ful creation  of  the  elder  Dumas,  Count  of  Monte 
Crista.  And  yet,  in  view  of  recent  investiga- 
tions, this  stoiy  could  be  true.  Drs.  Alfred  Bitiet 
and  Charles  Fere,  in  their  work  on  Animal  Magnet- 
ism, having  examined  the  subject  experimentally, 
are  justified  in  speaking  authoritatively.  They  say, 
"It  is  possible  to  suggest  to  a  subject  in  a  state 
of  somnambulism  fixed  ideas,  irresistible  impulses, 
which  he  will  obey,  on  awaking,  with  mathematical 
precision.  The  subject  may  be  induced  to  write 
down  promises,  recognitions  of  debt,  admissions 
and  confessions,  by  which  he  may  be  grievously 
wronged.  These  facts  show  that  the  hypnotic 
subject  may  become  the  instrument  of  a  terri- 
ble crime  ;  the  more  terrible  since,  immediately 
after  the  act  is  accomplished,  all  may  be  forgot- 
ten,—  the  crime,  the  impulse,  and  its  instigator. 
Some  of  the  more  dangerons  characteristics  of 
these  suggested  acts  should  be  noted.  These  im- 
pulses may  give  rise  to  crimes  or  offences  of  which 
the  nature  is  infinitely  varied,  but  which  retain 
the  almost  constant  character  of  a  conscious,  irre- 
sistible impulse;  that  is,  although  the  subject  is 
quite  himself,  and  conscious  of  his  identity,  he  can- 
not resist  the  force  which  impels  him  to  perform 
an  act  which  he  would  under  other  circumstances 
condemn.  The  danger  of  these  criminal  sugges- 
tions is  increased  by  the  fact  that  at  the  will  of  the 
experimenter  the  act  may  be  accomplished  several 
hours,  and  even  several  days,  after  the  date  of  the 
suggestion.  Loss  of  memory  is  one  chief  charac- 
teristic of  the  facts  of  suggestion.  This  amnesia 
is  a  phenomenon  of  the  waking  state,  which  disap- 
pears when  the  subject  is  hypnotized  anew.  The 
recollection  of  all  which  occurred  during  hypnosis 
is  then  revived,  and  the  subject  is  able  to  indi- 
cate, often  with  remarkable  precision,  the  author 
of  the  suggestion,  the  place,  day,  and  hour  when 
it  was  made  to  him. 


[Original  in  Popular  Science  JVew)«.] 
TRANSATLANTIC   GLANCES. 
Coleridge,   after    remarking    that  the   Rhine 
washes  the  dirty  city  of  Cologne,  asks,  — 

"  Wliat  power  divine 
Shall  henceforth  wash  the  river  Rhine?  " 

But  the  washing  of  the  Thames,  defiled  by  the 
sewp.ge  of  more  than  four  millions  of  people,  is  a 
tougher  problem.  London  people  have  not  yet 
solved  it  economically,  to  say  the  least.  They  will 
make  some  progress,  however,  in  that  direction,  if 
Sir  Henry  Roscoe,  who  has  just  been  appointed 
consulting  chemist  to  the  Metropolitan  Board  of 
Works,  accomplishes  what  he  counts  upon  doing 
It  is  reported  that  his  advice  last  year  saved  the 
city  fifty  thousand  pounds,  or  a  quarter  of  a  million 
of  dollars;  and  he  expects  to  do  a  good  deal  better 
with  increased  control.  He  is  to  have  a  salary  of 
fifteen  hundred  pounds,  and  a  prominent  feature 
in  his  methods  is  "to  encourage  the  growth  of  liv- 
ing organisms  in  destroying  the  sewage." 

Apropos  of  the  Thames,  at  the  recent  boat-race 
between  Oxford  and  Cambridge  a  certain  patent- 
pill  manufacturer  advertised  a  view  of  the  race 
"free  of  charge,"  the  ticket  of  admission  to  the 
steamer  being  the  possession  of  a  box  of  his  pills. 
The  idea,  however,  seems  to  have  originated  in  a 
Yankee  "dodge  "  of  the  kind,  or  at  least  one  con- 
nected with  a  Yankee  invention  ;  for  at  last  year's 
race  any  person  wearing  a  Waterbury  watch  could 
obtain  free  passage  on  certain  steamers.     We  shall 


expect  to  see  "free  excursions"  advertised  for 
men  who  buy  their  summer  suits  at  So-and-So's 
ready-made  clothing-shop,  or  women  wearing  Ma- 
dame What's-her-Name's  patent  corsets.  There's 
"  millions  "  in  the  possibilities  of  this  new  depart- 
ure in  advertising! 

A  suicidal  mania  has  lately  existed  in  Edinburgh, 
and  a  "  crank  "  there  is  collecting  statistics  on  the 
subject.  He  addresses  sundry  questions  to  the 
official  registrars,  among  which  are:  "In  what 
position  had  the  person  been  sleeping  for  a  week 
previous?  Was  his  bed's  head  to  the  north,  or 
east,  or  west,  or  south,  or  between  the  two?  "  He 
says  that  he  shall  be  surprised  to  find  that  any  one 
of  the  self-murderers  "lay  with  his  head  due 
north."  People  tempted  to  make  away  with  them- 
selves will  do  well  to  adjust  the  position  of  their 
bedsteads  accordingly;  or  their  friends,  if  suicidal 
proclivities  are  apparent,  should  have  an  eye  to 
this  magneto-physiological  means  of  prevention. 

At  a  meeting  of  the  Committee  of  Public  Hy- 
giene ill  Paris  not  long  ago,  the  question  was  raised, 
"  whether  it  would  not  be  advisable  to  allow  two 
sorts  of  pepper  to  be  sold,  —  one  pure,  and  the 
other  not."  The  committee,  after  some  discus- 
sion, decided  against  such  permission,  as  "the 
toleration  would  be  construed  into  a  recognition  of 
fraud."  In  the  case  of  pepper,  this  sophistication 
is  already  too  common.  The  principle  of  winking 
at  adulteration,  if  duly  .set  forth  on  labels,  etc.,  is 
one,  however,  which  has  been  recognized  in  certain 
cases,  though  it  is  of  doubtful  expediency. 

Tracheotomy  has  beeu  performed  on  a  horse  be- 
longing to  the  Midland  Railway  Company  in  Eng- 
land. An  abscess  had  formed  in  his  throat;  and 
one  of  the  veterinary  surgeons  of  the  company  per- 
formed the  operation  successfully,  a  silver  tube 
being  duly  inserted,  as  in  the  case  of  the  human 
creature.  Horse  and  Emperor  equally  profit  by  the 
progress  of  surgical  science. 

Oil  of  peppermint  is  the  latest  "  sure  cure  "  for 
consumption,  according  to  an  English  physician. 
Ten  drops  of  the  oil  are  put  on  cotton-wool  in  an 
inhaler,  the  charge  being  renewed  every  three 
hours,  and  the  treatment  continued  for  six  weeks. 
It  appears  to  work  well  in  all  cases,  and  to  effect 
a  cure  in  the  earlier  stages  of  the  disease.  The 
remedy  is  worth  testing  on  this  side  of  the  ocean. 
_^  R. 

SCIENTIFIC  BREVITIES. 

Electrical  Watches.  —  A  company  has  been 
formed  in  Berlin  to  manufacture  electrical  watches. 
Two  small  cells  and  a  small  electric  motor  take  the 
place  of  the  ordinary  movement. 

A  Supposed  Meteorite  found  at  Aix-la-Cha- 
pelle  in  1762  has  lately  been  examined  by  Professor 
Arzruni,  and  pronounced  slag  from  some  primitive 
furnace.  The  immense  mass  weighs  four  tons,  and 
the  date  of  its  origin  cannot  be  guessed. 

The  Mean  Height  of  the  land  above  sea-level, 
according  to  Mr,  John  Murray,  is  2,250  feet,  and 
the  mean  depth  of  the  ocean  is  12,480  feet.  Only 
2  per  cent  of  the  sea  is  included  inside  a  depth  of 
500  fathoms,  while  75  per  cent  lies  between  500 
and  3,000  fathoms.  If  the  land  should  be  filled 
into  the  hollows,  the  sea  would  roll  over  the 
earth's  crust  to  a  uniform  depth  of  two  miles. 

The  Spectru.'m  of  Water.  —  At  a  recent  meet- 
ing of  the  Royal  Society  a  paper  on  the  spectrum 
of  the  oxy-hydiogen  flame  was  presented  by  Pro- 
fessors G,  D,  Liveingand  J,  Dewar,  They  find  that 
the  spectrum  of  water  extends,  with  diminishing 
intensity,  into  the  visible  region,  and  also  far  into 
the  ultra-violet.  They  have  photographed  these 
parts,  using  a  single  calcite  prism  and  long  expos- 
ure, and  give  a  map  and  a  list  of  wavelengths  of 
upwards  of  780  lines. 
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SULPHURIC  ACID. 

There  is  hardlj'  a  single  article  of  commerce 
which  is  essential  to  so  man^- industries,  and 
of  which  any  variation  in  the  supplj'  or  price 
is  so  widely  felt,  as  sulphuric  acid.  More  than 
four  hundred  j-ears  ago  Basil  Valentine  heated 
green  vitriol,  or  sulphate  of  iron,  and  distilled 
from  it  a  corrosive,  oily  liquid,  which  he  called 
oil  of  vitriol,  a  name  by  which  it  is  popularly 
known  at  the  present  day.  This  substance 
was  not  a  true  sulphuric  acid  (H^SO^),  but  a 
mixture  of  that  substance  with  sulphuric  an- 
hydride (SOg)  ;  the  formula  of  Valentine's  oil 
being  2H2SOi  +  SO3.  This  acid,  which  has 
been  manufactured  for  many  j-ears  at  Nord- 
hausen  in  Saxony,  is  known  as  Nordhausen 
oil  of  vitriol,  or  fuming  sulphuric  acid,  from 
the  fumes  of  sulphuric  anhydride  which  it  gives 
off  when  exposed  to  the  air. 

The  true  sulphuric  acid  has  been  made  by 
practically  the  same  process  since  1 770.  Over  a 
hundred  thousand  tons  are  now  annually  con- 
sumed in  Great  Britain,  and  large  quantities  are 
exported  to  other  countries.  The  method  of 
its  manufacture  is,  briefly  stated,  the  oxida- 
tion of  sulphurous  anh3-dride,  SOg,  bj-  oxides  of 
nitrogen  in  the  presence  of  steam.  The  sul- 
phurous anhj'dride  SOj  is  oxidized  to  sulphuric 
anhjdride  SO3,  which  unites  with  the  water, 
HjO,  to  form  sulphuric  acid,  H^SO^.  The  actual 
reactions  that  take  place  are  much  more  com- 
plicated than  those  given  above,  which  only 
serve  to  illustrate  their  general  course. 

Sulphurous  anhydride  —  or  sulphurous-acid 
gas,  as  it  is  more  commonly  called  —  is  a  gas 
with  an  intensely  suffocating  odor.  It  is  formed 
whenever  an  ordinary  match  is  ignited.  This 
is  made  in  the  acid  works  by  burning  sulphur 
in  a  specially  constructed  furnace.  More 
rarely  it  is  made  by  roasting  iron  pyrites  or 
sulphide  of  iron.  In  the  same  furnace  is 
placed  a  vessel  containing  a  mixture  of  nitrate 
of  soda  and  sulphuric  acid.  This  gives  off  an 
abundant  supply  of  nitric  acid,  wliich  mixes 
with  the  sulphurous  anhj-dride  and  air,  and 
passes  through  a  pipe  into  a  series  of  large 
leaden  chambers,  called  converting  chambers, 
containing  also  water  and  steam,  where  the 
sulphuric  acid  is  formed.  As  the  complicated 
reactions  which  take  place  in  these  chambers 
may  be  of  interest  to  students  of  chemistry, 
we  give  them  below,  according  to  the  latest 
authorities  : — 

Siilpli,  Anhyd.  Nitric  Acid.  Water.  .Sulpliurii:  Acid.  Nitrous  Aiiliyd. 
280,      +      2HNO3  +  HjO     =    'm,80,       +       NjOa. 

The  nitrous  anhydride  in  connection  with  air, 
steam,  and  80^,  forms  a  crystalline  compound, 
known  as  crystals  of  the  vitriol  chambers. 

NjOa  +  Oj  +  HjO  +  2S0j  =  2(SO, .  OH  .  ONO). 

This  crystalline  compound  is  immediately  de- 
composed by  steam  with  production  of  H.^SO^. 

2(80,.  OH.  0X0)  +  H20  =  Nj03  +  2(S0j.  OH.  OH). 

The  N.^03  formed  in  the  last  reaction  is  then 
ready  to  oxidize  a  fresh  quantitj-  of  SO^  ;  and 
so  the  process  is,  in  theory  at  least,  a  continu- 
ous one. 

The  sulphuric  acid  formed  in  these  leaden 


chambers  falls  to  the  floor,  whence  it  is 
drawn  off.  The  residual  gases  are  passed 
through  a  condenser  known  as  Gaj--Lussac's 
tower,  where  the  oxides  of  nitrogen  are  ab- 
sorbed by  a  stream  of  sulphuric  acid,  and 
passed  once  more  through  the  converting 
chambers. 

The  acid  as  it  is  drawn  from  the  chambers  is 
quite  weak,  containing  about  seventj"  per  cent 
of  H^SO^ ;  and  it  is  further  concentrated  in 
shallow  leaden  pans  set  over  a  furnace.  After 
the  acid  in  these  pans  reaches  a  certain 
strength,  it  begins  to  attack  the  lead ;  and  to 
obtain  the  strongest  acid,  the  concentration 
must  be  completed  in  retorts  of  glass  or  plati- 
num. Platinum  retorts  are  much  the  best  for 
this  purpose,  but  glass  is  considerably  used  on 
account  of  its  cheapness  ;  a  platinum  retort 
costing  from  ten  thousand  to  fifteen  thousand 
dollars.  The  result  of  this  last  concentration 
is  an  acid  of  a  specific  gravity  of  1.84,  con- 
taining about  ninety-eight  per  cent  of  H^SO^. 

To  enumerate  all  the  uses  of  sulphuric  acid 
would  be  to  give  a  list  of  nearly  all  known 
industries.  Immense  quantities  are  used  in 
alkali  works,  in  tlie  manufacture  of  fertilizers, 
the  refining  of  petroleum,  and  the  manufacture 
of  chemicals.  When  first  discovered,  the  won- 
derful "  oil  of  sulphur  "  sold  for  about  seventy- 
five  cents  an  ounce.  The  improvements  in  its 
manufacture  since  that  time  have  been  such 
that  it  can  now  be  purchased  in  England  for 
two  and  a  half  cents  per  pound.  The  scien- 
tific monk  Basil  Valentine  could  hardlj-  have 
dreamed,  when  he  first  produced  a  few  drops  of 
his  oil  of  vitriol,  that  he  was  laying  the  foun- 
dation of  one  of  the  most  important  industries 
that  our  civilization  has  developed'. 
— »— 

[Original  in  Popular  Science  Vewa.] 

SOME   NOTES    ON    THE   USE   OF   KEROSENE 

AS   A   FUEL. 

BY    F.    L.    BARTLETT. 

People  have  long  dreamed  of  the  time  wlien  coal 
fires,  with  the  attendant  dust,  smut,  and  gas,  will 
have  become  a  thing  of  the  past,  and  some  other 
and  more  cleanly  method  is  put  to  use.  In  the 
natural-gas  regions  all  this  and  more  is  realized 
in  the  use  of  nature's  own  product,  natural  gas. 
Unfortunately,  New  England  and  the  Coast  States 
are  not  blessed  with  a  supply  of  this  cheap  fuel. 
Inventors  have  looked  upon  the  somewhat  seduc- 
tive fluid,  kerosene  oil,  for  a  long  time  as  the  hope- 
ful substitute  for  the  ugly  coal.  There  is  no  end  to 
the  number  of  inventions  which  have  been  experi- 
mented with  to  obtain  a  cheap,  easy,  and  perfect 
combustion  of  kero.sene.  Even  were  the  cost  con- 
siderably greater,  people  would  largely  use  keiosene 
for  heating-purposes,  on  account  of  its  freedom  from 
dust  and  dirt.  But,  for  some  reason  not  easy  to 
understand,  all  seem  to  have  failed,  thus  far,  to 
produce  a  system  or  apparatus  really  meritorious 
and  good  for  burning  kerosene  in  the  ordinary 
grates  and  stoves.  The  problem  looks  easy  and 
simple,  but  it  is  not.  The  writer  has  had  consider- 
able experience,  both  with  his  own  inventions  and 
those  of  others,  not  only  in  the  common  stove,  but 
on  a  larger  scale,  under  steam-boilers  and  in  metal- 
lurgic  furnaces.  The  results  of  these  experiments 
may  be  of  use  to  otheis;  and  the  object  of  this  paper 
is  to  give  a  brief  account  of  some  of  the  trials  made, 
and  to  sum  up,  as  nearly  as  may  be,  the  final  con- 
clusions arrived  at,  in  a  comprehensive  form. 


Refined  petroleum  —  or,  as  it  is  commonly  called, 
"  kerosene  "  —  is  a  hydrocarbon  containing  eighty- 
six  parts  of  carbon  and  fourteen  parts  of  hydrogen. 
It  is  wholly  and  completely  combustible  under 
proper  conditions,  and  is  exceedingly  well  adapted 
to  produce  either  heat  or  light.  That  kerosene  is 
a  powerful  source  of  heat,  is  shown  by  the  follow- 
ing table,  giving  the  units  of  heat  in  the  combus- 
tion of  different  fuels:  — 

Units  of  heat 
per  lb. 

Petroleum 20,363 

Anthracite  coal 14,698 

Coke 13,640 

Bituminous  coal 14,143 

Thus  we  find  that  petroleum  has  nearly  thirty- 
three  per  cent  more  calorific  or  heating  power  than 
the  best  coal,  when  compared  pound  for  pound. 

Owing  to  the  rather  great  excess  of  carbon  in 
kerosene,  it  burns  under  natural  conditions  with  a 
smoky  flame;  in  other  words,  it  requires  n  forced 
draught  or  blast  of  air  to  cause  it  to  burn  smoke- 
less, and  to  get  the  full  equivalent  of  its  heat:  this, 
as  I  shall  show  farther  on,  is  the  stumbling-block 
which  inventors  have  met  in  attempting  to  utilize 
kerosene  as  a  fuel.  It  requires  fifteen  pounds  of  air 
to  completely  burn  one  pound  of  kerosene ;  to  supply 
this  enormous  amount  requires  more  draught  than 
can  be  usually  obtained  in  the  stoves  in  ordinary 
use.  In  the  open  air,  in  bulk,  kerosene  burns  with  a 
smoky  flame ;  it  is  only  by  dividing  and  subdividing 
the  flame  by  the  introduction  of  air-currents  that  it 
can  be  made  to  burn  smokeless ;  even  then  the  air 
must  be  in  excess.  Every  one  knows  how  little  is 
required  to  render  a  kerosene  lamp  a  smoking  nui- 
sance. If  turned  up  too  high,  or  if  the  air  inlets 
become  clogged,  or  the  chimney  canted,  it  smokes; 
if  turned  too  low,  it  smells:  in  fact,  the  wick  must 
be  well  trimmed  and  well  adjusted,  in  order  to  get  a 
full  equivalent  of  heat  and  light.  The  greater  the 
amount  of  air  that  can  be  drawn  through  the  lamp 
chimney,  the  greater  the  amount  of  heat  and  light 
given.  At  the  same  time,  more  oil  is  consumed ;  but 
a  higher  degree  of  efficiency  is  reached  by  a  good 
draught  of  air,  as  regards  economy  of  oil  The 
burning  by  means  of  wicks  is  one  method  of  utiliz- 
ing kerosene  oil;  and  lately  some  exceedingly  good 
kerosene  stoves  have  been  put  on  the  market,  both 
for  cooking  and  heating.  Other  methods  have 
been  in  use,  as  the  "  fuel  cartridge,"  air  and  steam 
sprays,  projection  against  hot  firebricks  or  against 
corrugated  iron,  tube  jets,  coil  jets,  and  numerous 
other  devices,  too  many  in  number  to  attempt  to 
describe  within  the  limits  of  one  article 

The  methods  of  burning  may  be  divided  into  two 
classes,  —  burning  by  natural  draught,  and  burning 
by  forced  draught.  The  latter  method  is  the  one 
used  almost  invariably  under  steam-boilers;  while 
for  household  use  it  is  not  possible  usually  to  ob- 
tain power  to  use  forced  draughts,  consequently 
■some  method  must  be  used  which  utilizes  the  natu- 
ral draught.  The  writer  has  recently  made  some 
tests  in  an  ordinary  flat  top,  brick-lined  stove,  u.sed 
for  heating-purposes,  and  requiring  to  heat  about 
eight  thousand  cubic  feet  of  s|iace.  The  tests  were 
made  with  a  view  of  getting  at  the  relative  cost  of 
heating  by  kerosene,  u.sing  different  methods  of 
burning  the  oil.  These  tests  were  crude,  and  not 
intended  to  be  absolutely  accurate,  but  sufficiently 
so  to  get  at  the  practical  facts.  Six  methods  were 
used;  namely,  — 

By  means  of  the  best  form  of  wick  stoves. 

By  means  of  the  fuel  cartridge 

By  means  of  the  air  spray. 

By  means  of  the  steam  spray. 

By  oil  jets  projected  against  firebrick. 

By  perforated  pipes. 

Eveiy  one  knows  what  the  kerosene-oil  stove  is. 
The  fuel  caitridge  is  simply  any  iron  or  fire-clay 
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cylinder  perforated  or  covered  by  wire  cloth,  filled 
with  some  absorbent  material,  as  dry  ashes,  fire- 
clay, or  asbestos.  These,  when  charged  with  oil, 
and  introduced  into  the  stove,  will  burn  as  long  as 
any  oil  is  left  in  them.  They  give  no  smoke  if  the 
draught  is  well  regulated,  but  do  waste  oil  by 
throwing  it  off  in  the  form  of  unburned  gas.  The 
air  and  steam  sprays  are  simply  atomizers,  the 
atomized  jet  being  thrown  into  the  stove  and  ig- 
nited ;  these  require  either  steam  or  compressed  air, 
the  object  being  to  produce  a  finely  divided  spray 
of  oil,  so  completely  intermingled  with  air,  that  the 
oil  is  compelled,  as  it  were,  to  burn.  No  oil  is 
wasted  in  these  methods  of  burning,  unless  too 
much  oil  is  thrown  in  for  the  air-supply.  The  fifth 
method  consists  in  projecting  the  oil  in  minute  jets 
against  firebricks,  which  soon  get  hot  enough  to 
partially  decompose  the  oil.  There  is  considerable 
waste  of  oil  in  the  form  of  unburned  gas.  The  last 
method  is  by  forcing  the  oil  through  minute  perfo- 
rations in  common  gas-pipe,  which  becomes  highly 
heated,  and  soon  produces  more  or  less  gas  from  its 
oil.  There  are  many  forms  of  burners,  but  they 
all  work  on  the  same  principle,  and  all  produce 
considerable  unconsumed  gas.  The  reason  for  this 
is.  that  kerosene  requires  quite  a  high  heat  to  effect 
its  decomposition  into  gas,  —  more  than  can  be  ob- 
tained easily  by  the  heat  of  its  own  combustion  on 
coils  or  pipes.  The  results  of  the  six  trial.s  were 
as  follows :  — 

G-allons  consumed 
in  10  hours. 

1.  Wick  burners 2.25 

2.  Air  spray 2.40 

3.  Steam  spray 2.55 

4.  Projection  against  firebrick    ....      3.50 

5.  Perforated  pipe  and  heated  coil    .    .      S.fiO 

6.  Fuel  cartridges 3.80 

The  heat  was  maintained,  as  nearly  as  possible, 
at  the  same  degree  in  each  trial;  or,  in  other  words, 
the  results  in  heat  are  supposed  to  be  equal.  To 
obtain  the  same  amount  of  heat  by  means  of  coal, 
required  forty  pounds  in  the  ten  hours.  As  before 
stated,  the  space  heated  was  about  eight  thousand 
cubic  feet;  and  there  were  five  large  windows  and 
four  doors  for  cold  air  to  enter  through  numerous 
cracks  and  crevices. 

These  results,  while  not  exactly  conclusive,  are 
exact  enough  to  point  strongly  to  the  fact  that 
kerosene  oil  can  never  compete  with  coal  in  matter 
of  economy  for  heating  houses.  The  crude  petro- 
leum might  do  so,  if  any  means  could  be  devised  to 
evercome  the  exceedingly  bad  odor  of  the  oil.  On 
the  other  hand,  when  short,  quickly  lighted  fires 
are  needed,  as  in  the  summer  season  in  all  our 
dwelling-houses,  it  becomes,  if  not  an  economy,  at 
least  a  great  convenience.  Strange  to  say,  the  old- 
fashioned  but  somewhat  improved  wick  burners 
are  still  in  the  front,  as  being  the  most  economical 
and  easily  managed.  The  spray  burners  give  good 
results  too ;  but  they  produce  a  disagreeable  noise, 
which  alone  condemns  them  for  household  use. 
Numerous  devices  have  been  put  before  the  public 
for  hurninq  water  along  with  kerosene ;  it  is  always 
safe  to  condemn  any  and  all  of  these,  since  anyone 
slightly  versed  in  chemistry  can  demonstrate  the 
fact  that  it  requires  as  much  heat  to  decompose  and 
burn  the  water  as  it  gives  out  in  burning,  and  there 
is  no  gain  whatever.  Another  thing:  it  is  useless 
to  expect  to  obtain  more  heat  from  the  oil  than  it 
contains;  yet  there  are  plenty  of  pretty  well  edu- 
cated people  who  believe  that  petroleum  is  the 
coming  fuel,  when  the  right  process  is  found  for 
burning  it.  In  regions  where  petroleum  is  cheap, 
this  may  become  true;  but  we  can  hardly  expect  it 
in  the  New-England  States. 

The  best  results  obtained  thus  far  for  burning 
crude  petroleum  under  boilers  is  the  consumption  of 
120  gallons  of  oil  to  equal  one  ton  of  good  coal ;  but, 


with  leakage  and  waste,  it  may  be  put  at  not  far 
from  130  to  150  gallons  on  a  steady  run.  In  the 
experiments  mentioned,  we  have  seen  that  it  re- 
quires from  2.25  to  3.8  gallons  of  refined  oil  to 
equal  40  pounds  of  coal,  or  an  average  quantity  of 
125  gallons  to  equal  one  ton  of  coal  when  used  in 
small  stoves ;  thus  agreeing  very  closely  with  the  fig- 
ures obtained  in  the  large  way  under  steam-boilers. 

The  stumbling-block  is  found  in  the  fact  that  no 
inventor  has  yet  found  out  how  to  thoroughly  mix 
the  great  quantity  of  air  with  the  oil  which  is  re- 
quired to  make  combustion  perfect,  '\^■hen  this  is 
done,  the  full  benefit  of  the  calorific  power  of  petro- 
leum can  be  had.  It  appears  to  the  writer  that  in- 
ventors would  do  well  to  drop  the  "  burning  water  " 
theory,  and  devote  their  time  to  improving  the  wick 
burners  or  to  perfecting  some  form  of  apparatus 
which  will  introduce  an  unlimited  amount  of  air 
with  the  burning  oil.  Neither  is  the  system  of  de- 
composing the  oil  and  burning  its  gas  feasible  on 
the  small  scale,  in  the  writer's  opinion. 

A  rather  pretty  experiment,  and  one  which  illus- 
trates the  necessity  of  fully  and  finely  dividing  the 
oil,  can  be  shown  by  any  one  who  possesses  one  of 
the  common  atomizers  used  for  perfume.  If  this  is 
filled  with  kerosene  oil,  and  sprayed  into  the  air, 
observing  to  spray  through  the  flame  of  a  candle  or 
alcohol  lamp,  a  most  beautiful  flame  is  produced, 
two  feet  or  more  in  length,  which  is  perfectly  free 
from  smoke  or  odor.  One  will  be  surprised  at  the 
great  size  and  beauty  of  the  flame  produced  this 
way. 

Portland,  Me.,  April  1. 


THE     SEPARATION    OF    TIN     FROM 

ANTIMONY. 

The  slags,  essentially  a  silicate  of  iron,  contain- 
ing, besides  notable  quantities  of  tungstic  oxide, 
traces  of  lead,  copper,  and  titanic  oxides,  are  treated 
by  the  following  method:  After  careful  grinding 
of  two  grams  of  the  slag,  the  portion  is  at  once  in- 
troduced into  a  platinum  dish,  and  treated  with  an 
equal  mixture  of  pure  hydrofluoric  and  hydrochloric 
acids.  The  whole  portion  of  the  slag,  after  digest- 
ing for  a  few  minutes,  is  entirely  decomposed; 
the  greater  portion  of  the  SiO^  being  volatilized 
as  SiF^,  the  remainder  passing  into  solution,  and 
containing,  besides,  the  whole  of  the  tin,  as  SnCl^, 
besides  other  impurities.  The  solution,  after  being 
filtered,  is  gently  heated,  and  saturated  with  SHj ; 
the  whole  of  the  tin,  besides  the  impurities  present, 
being  precipitated  as  sulphides.  The  precipitate 
collected  is  boiled  with  NallO,  to  separate  the  bis- 
muth and  cupric  sulphides  pre.sent.  The  solution 
now  contains  pure  sodio-sulpho-stannate  of  anti- 
mony and  tin,  which  is  re-precipitated  by  the  addi- 
tion of  IICI;  the  antimony  and  tin  sulphides  now 
obtained  are  decomposed  by  means  of  aqua  regia, 
and  contain  a  large  excess  of  IICI,  both  of  which 
pass  into  solution  as  antimonic  and  stannic  chlo- 
rides. The  solution,  evaporated  to  a  small  bulk, 
to  deprive  it  of  any  large  excess  of  HNO3  that  may 
be  present,  is  diluted  with  a  moderately  weak  solu- 
tion of  HCl;  to  the  acid  solution  obtained  an 
excess  of  potassium  ferrocyanide  is  added,  and 
the  solution  —  which  should  now  possess  a  clear 
blue  color,  provided  sufiicient  K^FeCy^  has  been 
added  —  is  allowed  to  boil.  The  whole  of  the  tin  is 
thus  precipitated  as  stannic  ferrocyanide,  being 
insoluble  in  an  acid  solution ;  and,  as  there  is  no 
such  compound  as  antimonic  ferrocyanide,  the 
antimony  consequently  remains  in  solution  (which 
may  afterward  be  precipitated  by  SIIj,  and  esti- 
mated in  the  usual  manner).  The  precipitate  con- 
taining the  tin  is  now  dried  and  ignited,  a  few 
drops  of  IINO3  being  added,  which  speedily  de- 
stroys the  organic  matter  present.     The  residue  is 


now  introduced  into  a  crucible  provided  with  a 
tubulated  lid,  and  reduced  by  means  of  hydrogen 
or  coal-gas,  allowed  to  cool,  and  dissolved  by  means 
of  IICI;  the  tin  precipitated  as  sulphide,  oxidized 
with  UNO 3,  and  determined  by  the  usual  method. 

The  analysis  and  separation  of  tin  from  anti- 
mony in  alloys  may  be  conducted  by  precisely  the 
same  method,  save  that  the  alloy  is  dissolved  by 
means  of  aqua  regia  in  place  of  HCl  +  IIF. 

The  precipitated  antimony  sulphide,  after  the 
separation  of  the  tin  by  means  K^FeCyg,  should 
possess  a  bright  reddish-orange  color,  entirely  free 
from  any  brown  coloration. — H.  N.  Warren,  in 
Chemical  News. 


AN  APPLICATION  OF  STATIC  ELECTRICITY. 

Mr.  WiMSHURST,  the  inventor  of  the  induction 
machine,  has  applied  the  latter  very  ingeniously  to 
the  illumination  of  bodies  having  a  rapid  motion. 

The  following  experiment  will  make  the  appli- 
cation under  consideration  understood.  If,  at  a 
velocity  of  several  thousand  revolutions  per  min- 
ute, we  revolve  a  disk  upon  which  there  is  printing 
in  small  characters,  and  if  a  series  of  sparks  be 
passed  at  the  moment  that  the  characters  are  in  a 
vertical  position ,  the  printed  portion  can  be  read. 

To  succeed  in  this,  it  is  necessary  to  have  a 
commutator  that  makes  the  sparks  start  from  the 
machine  at  the  desired  moment ;  and  this  would 
naturally  be  done  by  actuating  the  commutator 
through  the  revolving  disk.  It  would  be  possible 
in  this  way  to  examine  a  rapidly  revolving  wheel, 
and  this  in  certain  oases  might  prove  useful.  — 
La  Lumiere  Electrique. 


INDUSTRIAL  MEMORANDA. 

Mustard  Oil  has  recently  been  recommended 
as  a  lubricant.  It  remains  perfectly  fluid  at  a 
temperature  of  14°  F.,  and  will  keep  unchanged 
for  years. 

At  Topkka,  Kan.,  several  Sprague  motors  are 
in  use  for  raising  bricks  and  mortar,  etc.,  upon  the 
scaffolding  of  a  large  building  in  course  of  erection. 
The  method  proves  to  be  much  more  economical 
than  that  of  the  employment  of  a  steam  crane, 
because  the  work  is  essentially  of  an  intermittent 
description. 

Telegraph  poles  are  preserved  in  Norway  by 
making  an  auger  hole  about  two  feet  from  the 
ground,  in  which  four  or  five  ounces  of  sulphate  of 
copper  in  coarse  crystals  are  placed  and  plugged  in. 
The  chemical  is  gradually  absorbed  by  the  wood 
until  its  whole  outer  surface  turns  of  a  greenish 
hue.  The  sulphate  requires  an  occasional  renewal, 
and  is  said  to  be  a  perfect  preservative. 

Dynamite  for  Building. —Paradoxical  as  it 
may  seem,  the  latest  thing  for  which  dynamite  has 
been  employed  is  not  the  blowing-up  of  buildings, 
but,  on  the  contrary,  the  laying  of  their  foundations . 
This  new  development  is  due  to  M.  Bonnetond,  a 
French  engineer.  When  a  foundation  has  to  be 
laid  in  wet  ground,  he  bores  a  hole  from  ten  to 
twelve  feet  deep  and  an  inch  and  a  half  wide. 
Into  this  hole  he  passes  a  string  of  dynamite  car- 
tridges, which  are  then  exploded.  Not  only  is  a 
cavity  of  a  yard  wide  produced  by  the  explosion, 
but  the  expansive  force  of  the  dynamite  drives  the 
water  out  far  beyond  the  sides  of  this  cavity,  and 
it  does  not  return  again  for  more  than  half  an  hour. 
In  the  mean  time  the  workmen  clear  the  cavity, 
and  introduce  quickly  settirtg  concrete;  so  that, 
when  the  water  returns  again,  it  cannot  injure  the 
foundation.  The  method  has  been  put  into  prac- 
tice during  the  building  of  an  enceinte  at  Lyons; 
and  a  rapid  rate  of  working  is  said  to  have  been, 
attained  thereby. 
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THE   JAPANESE   WAX-TREE. 

This  curious  tree  is  found  in  Japan,  China, 
and  throughout  the  East  Indies  generally.  It 
belongs  to  the  Rhus  or  sumach  famil}-,  and  has 
the  specific  name  succednnea.  In  the  Japan- 
ese language  it  is  called  haje  or  haze. 

The  tree  commences  to  bear  fruit  when  five 
or  six  j-ears  old,  and  increases  its  product 
ever}'  .year,  till  at  fifty  years  a  single  tree  will 
produce  three  hundred  and  fifty 
pounds  of  berries,  from  which  sev- 
enty pounds  of  wax  can  be  obtained. 
The  wax  is  formed  in  the  middle  of 
the  berry,  between  the  seed  and  the 
skin,  like  the  pulp  of  a  grape.  It  is 
extracted  by  boiling  the  berries  in 
water,  and  allowing  it  to  cool,  when 
the  wax  separates  out  in  a  solid 
cake. 

This  vegetable  wax  closely  re- 
sembles the  product  of  the  honey- 
bee. It  is  readily  bleached,  is  not 
greasj-  to  the  touch,  has  the  high 
specific  gravity  of  0.97,  and  melts 
at  131°  F.,  —  a  little  lower  than 
beeswax,  which  melts  at  149°.  It  is 
largely  used  by  the  Chinese  in  the 
manufacture  of  candles,  which  are 
composed  either  entirely  of  the  wax, 
or  mixed  with  tallow  or  other  fats. 
The  principal  port  of  export  is  the 
citj'  of  Osaka,  from  whence,  in  1876, 
nearly  two  million  pounds  of  the 
wax,  worth  about  fifteen  cents  a 
pound,  were  shipped  to  London. 

A  tree  of  this  same  family,  the 
Rhus  veiiicifcra  (Japanese  ourou- 
chi),  also  grows  in  Japan,  and  pro- 
duces the  resin  or  gum  used  in  the 
manufacture  of  the  famous  lacquer 
ware.  In  this  country  the  use  of 
sumach  in  tanning  is  well  known  ; 
and  notwithstanding  those  "  black 
slieep,"  the  poison  ivy  and  dogwood, 
the  i?/t  MS  family  must  be  considered 
as  very  useful  and  valuable  members 
of  the  vegetable  kingdom. 

The  fine  engraving  illustrating  the 
flower,  leaf,  and  fruit  of  the  Rhus  succedavea 
is  reproduced  from  La  Nature. 


and  are  nearly  identical  in  other  respects  ;  the 
principal  difference  being  in  their  action  on  a 
ra}'  of  polarized  light.  One  of  the  sugars, 
known  as  de.vtrose  or  glucose,  twists  such  a  ray 
to  the  right ;  the  other,  levulose,  twists  it  to 
the  left :  and  honey  is  composed  of  a  varying 
mixture  of  saccharose  (cane  sugar) ,  and  dex- 
trose and  levulose  (inverted  sugar) ,  the  pro- 
portion depending  upon  the  food  of  the  bees. 
The  close  resemblance  between  dextrose  and 
levulose  is  repeated  in  the  substance  known  as 


THE   CHEMISTRY  OF  THE  BEEHIVE. 

The  delicious  nectar  gathered  by  the  busy 
bees  from  the  flowers  is,  chemically,  not  ver}' 
difllerent  from  tliat  produced  by  the  sugar-cane 
or  beet-root.  The  agreeable  flavor  is,  of  course, 
absorbed  from  the  fragrance  of  the  flowers  ; 
but  the  principal  chemical  difference  between 
honey  and  cane-sugar  sirup  is  in  the  greater 
proportion  of  what  is  known  as  inverted  sugar. 
Cane  sugar  is  known  to  chemists  as  saccha- 
rose, and  has  the  symbol  CijHaoOn.  Under 
certain  conditions  this  sugar  will  take  up  a 
molecule  of  water  (H/)) ,  and  split  up  into  two 
molecules,  with  tlie  symbols  CgHivOe.  These 
sugars  have  the  same  chemical  composition. 


tartaric  acid.  Two  varieties  are  known  which 
are  chemically  identical,  except  that  a  solution 
of  one  turns  the  plane  of  polarization  in  a  ray 
of  light  to  the  right,  and  the  other  to  the  left. 
When  these  two  varieties  are  crystallized,  the 
crystals  have  nearly  the  same  form,  except 
that  in  one,  certain  modifications  appear  on 
the  right-hand  side  of  the  crystal,  and  in  the 
otlier  on  the  left.  No  satisfactory  explanation 
of  these  remarkable  phenomena  has  yet  been 
given. 

It  is  estimated,  that,  to  collect  one  pound  of 
honey,  02,000  heads  of  clover  must  be  deprived 
of  their  nectar,  necessitating  3,750,000  visits 
from  bees.  It  would  seem  from  this  that  the 
reputation  of  tlie  wonderful  little  insect  for 
industry  has  not  been  over-rated. 

Wax  is  a  substance  secreted  by  the  bees, 
and  is  analogous  to  the  fat  of  higher  animals. 


To  produce  a  single  pound  of  wax,  the  bees  must 
consume  from  fifteen  to  twenty  pounds  of 
honey.  This  expensive  substance  is  used  by 
the  thrifty  little  insects  with  the  greatest  econ- 
omy. The  thickness  of  the  cell  walls  in  a  new 
comb  is  said  to  be  only  a  hundred  and  eigh- 
tieth of  an  inch. 

Wax  is  principally  composed  of  two  sub- 
stances. One,  an  organic  acid  known  as  ce- 
rotic  acid  (02,115^02) ,  is  soluble  in  alcohol ; 
the  other  is  only  sparingly  soluble  in  alcohol, 
is  known  as  myricin,  and  is,  chemi- 
cally considered,  a  fatty  ether,  or 
palmitate  of  myricile  (CuH.^iOa, 
C30H5,).  In  addition,  wax  contains 
about  five  per  cent  of  a  greasy  sub- 
stance known  as  cerolein,  to  which 
its  color,  tenacity,  and  odor  appear 
to  be  due.  The  proportions  of  these 
different  substances  varj-  more  or  less 
in  diflferent  samples  of  wax. 

Wax  is  bleached  by  rolling  it  into 
thin  ribbons,  and  exposing  it  to  the 
sun  and  air.  The  bleaching  is  prob- 
ably due,  in  part  at  least,  to  the 
ozone  of  the  atmosphere.  It  can 
also  be  bleached  by  chlorine ;  but 
unfortunately  the  chlorine  combines 
directly  with  the  wax,  and  is  given 
off  when  candles  made  from  it  are 
burned.  This  propertj'  of  chlorine 
was  first  discovered  in  the  last  cen- 
tury, by  a  French  chemist  who  was 
summoned  to  investigate  the  cause 
of  the  suffocating  odor  given  off  by 
the  candles  used  for  ligliting  the  pal- 
ace of  the  Tuilleries.  The  fact  that 
another  element  could  be  added  to 
wax  without  changing  its  appearance 
or  general  properties  in  any  way, 
was  a  revelation  to  the  chemists  of 
those  days,  and  marked  an  epoch  in 
the  progress  of  organic  chemistr}-. 

Propolis  is  a  gummy,  viscous  sub- 
stance obtained  by  the  bees  from  the 
resinous  buds  and  limbs  of  trees. 
It  is  used  as  a  sort  of  "  builder's 
cement,"  to  fill  up  cracks  in  their 
dweUing,  and  to  mix  with  the  wax 
to  strengthen  the  attachments  of  the 
comb  to  the  sides  of  the  hive.  They  have 
been  known  to  entirely  cover  an  intruding 
snail  with  a  coat  of  this  substance  ;  thus  dis- 
posing of  the  animal,  and  preventing  any 
nuisance  arising  from  its  decomposition. 
Bees  have  been  observed  to  collect  fresh  var- 
nish instead  of  propolis,  when  it  could  be  ob- 
tained ;  and  instances  where  they  have  been  ■ 
known  to  alight  on  a  coffin  were  probablj'  due 
rather  to  the  smell  of  the  varnish,  than  to  any 
regard  for  the  dead.  The  superstitions  regard- 
ing bees  and  funerals  may  have  arisen  from 
some  such  cause. 

Pollen  is  gathered  by  the  bees^in  large 
quantities,  and,  in  connection  with  honej',  is 
consumed  by  them  as  food.  As  it  contains  more 
or  less  nitrogen,  it  is  admirably  adapted  to 
supplement  the  hydrocarbons  of  the  honey. 
It   is   especially  indispensable  in  feeding  the 
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young  and  immature  bees.  It  has  been  ob- 
served that  a  bee  alwa3-s  confines  its  visits 
to  one  variet}-  of  flower  at  a  time,  so  that 
pollen  of  different  plants  is  never  mixed.  As 
the  cross-fertilization  and  consequent  fertility- 
of  plants  is  largely  dependent  upon  the  visits 
of  bees  and  other  insects,  this  habit  is  of  the 
greatest  importance. 

We  thus  see  that,  even  from  a  chemical  point 
of  view,  the  contents  of  a  beehive  are  not  with- 
out interest ;  but  in  comparison  with  the  almost 
human  knowledge  displayed  b}'  these  wonder- 
ful insects  in  bringing  up  their  young,  and 
providing  stores  of  food,  it  is  of  but  little 
consequence.  Talk  about  instinct  and  reason 
as  we  may,  the  dividing  line  is  a  very  obscure 
one  ;  and  the  source  of  the  knowledge  which 
enables  the  bee  to  build  its  comb,  and  teaches 
it  to  la}'  up  a  supply  of  honey  for  the  coming 
winter,  is  still  an  unexplained  mystery. 


HONEY  PRODUCTION  IN  CALIFORNIA. 

Southern  California  is  justly  celebrated  for  the 
quality  and  variety  of  its  fruits ;  but  comparatively 
few  persons  are  aware  of  the  extent  to  which  honey 
is  produced  there,  and  the  excellence  of  the  prod- 
uct. Believing  that  pharmacists  and  other  con- 
sumers will  be  interested  in  knowing  where  they 
can  procure  houey  of  unsurpassed  quality  in  any 
desired  quantity  at  a  reasonable  price,  I  have  been 
led  to  prepare  this  brief  account  of  its  production 
on  the  Pacific  coast. 

The  honey-producing  district  includes  San 
Diego,  Los  Angeles,  Ventura,  Santa  Barbara,  and 
San  Bernardino  Counties,  together  with  portions  of 
those  adjacent.  The  primary  requisites  for  an  api- 
ary are  a  suitable  location,  plenty  of  "bee-feed," 
and  convenient  water.  The  apiaries  —  or  "bee- 
ranches,"  as  they  are  commonly  called  —  are  mostly 
located  in  canyons  of  the  Coast  Range  Mountains, 
whose  slopes  are  in  many  places  densely  covered 
with  several  varieties  of  wild  sage  and  other  honey- 
bearing  shrubs  and  trees.  In  addition  to  these 
sources  of  honey-supply,  the  so-called  grasses  com- 
monly known  as  wild  alfalfa  {Mekicago  sativa, 
Linne),  and  alfilaria,  or  pin-grass  {Erodium  cicuta- 
rium,  L'Heritier),  are  much  utilized  by  the  beei  in 
gathering  in  their  supplies.  Usually  from  one 
hundred  to  three  hundred  colonies  are  kept  in  one 
place,  the  number  depending  chiefly  upon  the  extent 
of  the  range.  The  hives  are  made  in  two  com- 
partments; the  upper  one,  called  a  super,  being 
removable. 

The  usual  size  is  fourteen  by  nineteen  inches, 
inside  measurement,  and  ten  inches  deep ;  the  size 
of  the  super  being  the  same.  Each  compartment 
is  supplied  with  eight  or  ten  frames  placed  longi- 
tudinally, and  supported  upon  the  rabbeted  upper 
edge.  A  movable  horizontal  partition  separates 
the  two  compartments,  by  which  the  bees  are  con- 
fined to  the  lower  part  of  the  hive,  whicli  is  often 
necessary.  The  season  opens  usually  about  the  be- 
ginning of  March,  and  continues  until  the  close  of 
July.  When  fully  at  work,  a  large  apiary  presents 
a  scene  of  activity  not  often  seen  elsewhere ;  for,  in 
addition  to  the  storing  of  honey,  swarming  occurs, 
frequently  to  the  extent  of  fifty  swarms  a  day.  In  a 
good  season  it  is  not  uncommon  for  the  number  of 
colonies  to  be  doubled.  The  method  of  extracting 
honey,  while  familiar  to  many,  may  not  be  without 
interest.  The  frames  containing  tlie  filled  combs 
are  taken  to  the  extracting  room,  where  the  ends 
of  the  cells  are  sliced  off  with  a  long  flat-bladed 
knife.  The  frames  are  then  placed  in  the  extract- 
or, which  consists  of  an  upright  tank  with  a  verti- 


cal shaft,  and  from  four  to  eight  radial  arms, 
supporting  hinged  wire  cages  of  sufficient  size  to 
admit  the  frames  and  support  the  combs.  By 
means  of  a  simple  or  geared  crank  the  shaft  is 
rapidly  revolved  alternately  to  the  right  and  to  the 
left,  and  in  a  few  minutes  the  contents  of  the  comb 
are  thrown  out  against  the  sides  of  the  tank,  and 
collect  at  the  bottom,  whence  the  honey  is  drawn 
off  into  storage  tanks,  to  be  kept  until  canned  and 
shipped.  The  emptied  combs  are  tlien  replaced  in 
the  hives  to  be  refilled,  which  process  is  repeated  a 
number  of  times  with  the  same  comb,  being  con- 
tinued until  the  comb  is  destroyed.  When  it  is 
understood  that  the  amount  of  bee  energy  required 
for  a  pound  of  wax  will  produce  twenty  pounds 
of  honey,  the  object  of  the  above-mentioned  pro- 
cess will  be  apparent.  "Comb  foundation"  is 
largely  used  in  order  to  save  unprofitable  energy. 
It  is  made  by  passing  thin  sheets  of  wax  between 
metal  rollers  whose  surfaces  are  so  arranged  as  to 
produce  an  exact  reproduction  of  the  central  parti- 
tion of  a  honey-comb.  This  is  fastened  into  the 
frame  with  a  little  melted  wax,  and  the  bees  build 
out  the  cells  just  as  if  they  had  made  the  entire 
comb. 

The  refuse  combs,  fragments  of  combs,  scraps, 
etc.,  are  put  into  the  "sun-extractor,"  in  which, 
by  exposure  to  the  sun's  rays,  the  honey  is  rendered 
less  viscid,  and  slowly  drains  off.  This  product  is, 
of  course,  inferior,  and  is  not  mixed  with  the  cen- 
trifugally  extracted  honey,  being  reserved  for  the 
bees  to  forestall  a  possible  honey-famine,  which, 
owing  to  unfavorable  seasons  and  improvident  ex- 
traction, sometimes  occurs. 

It  is  said  that  glucose  is  used  not  only  to  feed 
bees,  but  also  to  adulterate  honey.  I  do  not  know 
to  what  extent  this  practice  obtains  elsewhere,  but 
a  long  residence  in  the  honey  districts  of  Cali- 
fornia, and  frequent  visits  to  a  large  number  of 
apiaries,  confirm  me  in  the  belief  that  glucose  is 
not  used  for  either  of  these  purposes  there.  I  have 
never  seen  any  glucose  at  an  apiary,  and  the  fact 
that  it  would  be  quite  as  expensive  as  the  honey 
itself,  would  preclude  its  use. 

California  honey  is  usually  very  light-colored, 
which  fact  leads  many  people  to  believe  that  it  is 
not  pure ;  but  to  those  who  thoroughly  understand 
the  circumstances  under  which  it  is  produced,  this 
seems  to  be  an  entirely  unfounded  prejudice.  The 
amount  of  honey  turned  out  in  a  single  apiary 
seems,  to  those  unaccustomed  to  such  things,  enor- 
mous. Thirty  tons  of  extracted  honey  have  been 
produced  in  a  single  season  in  an  apiary  of 
three  hundred  colonies.  Indeed,  three  hundred 
pounds  per  colony  is  not  uncommon,  a  super  often 
being  filled  once  in  seven  days.  This  large  yield 
depends  to  some  extent  upon  the  assistance  given 
the  bees  by  the  apiarist,  but  chiefly  upon  the  sea- 
son. If  the  preceding  winter  has  been  dry,  or  if 
there  is  much  fog  during  the  period  of  honey  pro- 
duction, the  yield  will  be  greatly  lessened,  and 
sometimes  is  barely  sufficient  to  tide  the  bees  over 
until  the  next  season.  Formerly  much  loss  wa.s 
occasioned  in  this  way;  but  now  a  sufficient  portion 
of  honey  is  always  held  in  reserve  to  keep  the  col- 
onies in  a  strong,  healthy  condition. 

The  bulk  of  California  honey  is  shipped  in  cans, 
varying  in  size  from  twelve  to  sixty  pounds;  it 
can  also  be  obtained  in  smaller  cans  and  glass  jars, 
if  desired.  About  one-tenth  of  the  entire  amount 
is  shipped  in  the  comb.  During  1887  there  were 
shipped  to  the  East  from  Los  Angeles  1,256,210 
pounds,  and  from  San  Francisco  1,090,000  pounds, 
together  with  250,000  pounds  of  comb  honey. 
Canned  honey  usually  sells  at  the  apiaries  at  from 
four  to  six  cents  per  pound.  I  have  frequently 
bought  honey  of  superb  quality  for  five  cents  per 
pound.     In  car-load  lots  it  can  be  laid  down  in  any 


Ea.stern  city  at  from  two  to  three  cents  a  pound  for 
freight.  It  could  be  sold  with  profit  by  retail  deal- 
ers at  ten  to  twelve  cents.  Last  season  was  unfa- 
vorable for  honey  production,  and  in  consequence 
the  quality  is  not  up  to  the  standard,  although  the 
price  is  higher  than  usual.  In  view  of  the  figures 
given  above  as  to  quantity  and  price,  it  would  seem 
that  there  is  no  sufficient  reason  why  all  persons  who 
use  honey  for  domestic  and  other  purposes  cannot 
be  fully  supplied.  The  honey  of  California  is  un- 
surpassed by  any  in  the  world,  and  nowhere  else 
can  honey  of  equal  quality  be  procured  in  such 
large  amount.  There  are  reliable  merchants  in 
each  of  the  counties  named  who  can  supply  honey 
of  the  best  flavor  and  purest  quality  in  any  de- 
sired quantity,  from  a  single  can  to  a  car-load,  at 
prices  entirely  witliin  the  reach  of  all  who  are  ac- 
customed to  the  use  of  pure  articles  of  food. —  J.  E. 
S.  Bell,  in  American  Journal  of  Pharmacy. 


GLEANINGS. 

For  shaded,  damp  lawns,  plant  Poa  trivialis.  It 
will  make  a  velvety  carpet  under  an  apple-tree. 

The  export  of  breadstuffs  from  the  United  States 
in  1887  amounted  in  value  to  $168,301,708,  against 
1148,123,020  in  1886. 

Corn  and  Water.  — It  has  been  estimated  that 
during  growth  Indian  corn  draws  thirty-six  times 
its  own  weight  of  water  from  the  soil. 

A  Connecticut  Colt  is  said  to  have  been  found 
getting  pears  to  eat  by  rubbing  himself  against  a 
pear-tree  until  the  shaking  brought  down  the  fruit, 
which  he  would  eat,  and  then  return,  and  shake 
the  tree  again. 

Vine-Pruning.  —  Professor  H.  MuUer,  an  emi- 
nent botanist,  says  that  the  best  time  to  prune 
vines  is  while  the  grapes  are  ripening,  and  that  the 
young  shoots  should  be  selected  for  this  purpose, 
as  they  require  for  their  development  a  large  quan- 
tity of  sugar,  to  the  detriment  of  the  ripening 
fruit. 

Cherish  the  Toads.- — "I  honestly  think," 
says  T.  D.  English,  "that  a  healthy  and  able-bodied 
toad,  of  industrious  habits,  will  get  away  with  and 
digest  his  own  weight  of  insects  during  twenty- 
four  hours.  If  you  be  of  an  insecticidal  turn  of 
mind,  turn  out  by  daylight,  and  watch  the  toads 
getting  breakfast.     It  is  entertaining." 

Electricity  and  Wine.  —  Recent  experiments 
in  Italy  give  some  facts  which  prove  conclusively 
that  a  weak  but  continuous  current  of  electricity 
through  wine  causes  a  deposit  of  albuminous  sub- 
stances, diminishes  slightly  the  amount  of  alcohol, 
whicli  latter  is  accounted  for  by  increase  of  acetic 
acid.  It  gives  to  the  wine  the  bouquet  which  is 
otherwise  only  acquired  by  age,  and  without  doubt 
aids  in  the  keeping  qualities  of  the  wine.  There 
is  a  hope  expressed,  that  in  time  there  may  be  a 
method  found  by  which  sterilization  will  be  accom- 
plished by  electricity. 

Wasps  and  Bees. — Bees  never  injure  sound 
fruit,  according  to  Popular  Gardening.  Wasps  will 
puncture  grapes,  etc.,  but  with  bees  it  is  a  physical 
impossibility.  Their  mandibles  are  not  so  con- 
structed, nor  are  they  strong  enough  to  be  used 
in  puncturing  fruit.  Numerous  experiments  have 
been  tried;  among  the  rest,  one  of  putting  the  hives 
in  an  apartment,  and  talking  the  bees'  food  away, 
and  making  them  fast  for  a  few  days  at  a  time, 
and  all  the  time  exposing  grapes,  etc. :  but  the  bees 
would  not  do  any  injury,  even  under  those  condi- 
tions. If  fruit  bursts,  or  is  injured  by  the  birds 
or  wasps  or  sometliing  else,  the  bee  will  soon  suck 
all  the  juice;  but  that  is  an  advantage  rather  than 
an  injury  to  the  grower,  as  the  sound  fruit  is  apt 
to  rot  by  coming  in  contact  with  such,  or  by  the 
juice  flowing  over  the  sound  fruit. 
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When  two  different  metals  are  placed  in  a 
liquid  capable  of  acting  chemically  upon  them, 
and  connected  by  a  wire,  as  is  well  known,  a 
current  of  electricity  is  produced.  It  is  found 
also  that  the  difference  in  chemical  action  upon 
two  pieces  of  the  same  metal  is  sufficient  to 
produce  a  verj-  weak  current.  In  the  course 
of  some  experiments  upon  this  subject,  Messrs. 
Nichols  and  Franklin  {American  Journal  of 
Science,  April,  1888)  find,  that  when  two 
pieces  of  iron  are  placed  in  an  acid  solution, 
and  one  piece  is  exposed  to  the  influence  of  a 
powerful  electro-magnet,  the  current  of  elec- 
tricitj'  undergoes  ver}-  marked  variations  in 
strength  ;  in  one  case,  an  increase  of  electro- 
motive force  from  .6072  to  .6361  volts  being 
obtained.  This  phenomenon,  which  thej'  call 
"  the  electro-motive  force  of  magnetization," 
they  find  to  be  caused  by  the  attraction  of  the 
magnet  for  the  salts  of  iron  which  are  formed 
by  the  action  of  the  acid  upon  the  metal.  The 
magnetic  attraction  causes  the  dissolved  salts 
of  iron  to  gather  around  the  electrode  exposed 
to  its  influence,  thus  causing  such  modifica- 
tions of  the  chemical  action  as  to  produce  cor- 
responding variations  in  the  electric  current 
produced  by  it.  The  paper  is  one  of  great 
interest,  and  worth  reading  in  full  by  those 
interested  in  phj'sics. 


A  RECENT  discovery  in  anatomy  is  that  of 
the  existence  of  rudimentary  valves  in  the  por- 
tal veins  of  newly  born  infants.  These  valves 
are  not  found  in  adults,  but  are  common  in 
the  lower  animals  ;  and,  as  an  additional  argu- 
ment in  favor  of  the  Darwinian  theory,  the 
discovery  is  of  great  scientific  importance. 


The  United  States  Geological  Survey  has 
issued  an  official  report,  by  Mr.  George  Good- 
fellow,  of  the  earthquake  in  Arizona  last 
Maj',  which  contains  many  points  of  interest. 
The  region  of  maximum  intensity  was  in  the 
San  Bernardino  valley,  and  the  effect  of  the 
temblor  upon  the  surface  of  the  earth  was  very 
marked :  great  cracks,  fissures,  and  faults 
were  formed,  one  being  over  thirty-five  miles 
in  length.  The  destruction  in  the  mountains 
was  very  great.  "Millions  of  cubic  feet  of 
rock  were  thrown  down  from  the  mountains  to 
the  canyons  and  water-courses  below.  Cliffs  of 
solid  crystalline  rock  are  shattered  and  split, 
as  if  a  charge  of  giant-powder  had  been  lodged 
carefullj-  amongst  them  for  the  express  pur- 
pose of  annihilating  them."  The  alteration 
in  the  course  and  volume  of  the  streams  was 
very  marked,  and  many  new  springs  were 
formed.  The  reports  of  volcanic  outbursts 
were  incorrect,  but  numerous  fires  were  started 
from  falling  bowlders  and  the  emission  of  ig- 
nited gases.  Heaps  of  cinders  and  other  evi- 
dences of  fire  were  found  in  severa,l  places 
along  the  fissures.     Taking  it  altogether,  this 


earthquake  must  have  been  one  of  the  most 
powerful  manifestations  of  natural  forces  that 
has  ever  visited  this  continent,  and  it  is  for- 
tunate that  it  occurred  in  a  remote  and  almost 
uninhabited  region. 


The  Hemenway  Exploring  Expedition,  re- 
centl}-  sent  out  from  this  citj',  has  been  doing 
most  valuable  work  in  studying  the  relics  of 
the  prehistoric  inhabitants  of  Arizona,  and 
have  made  several  discoveries  which  are  of 
great  interest  in  connection  with  the  above 
earthquake.  It  appears  that  in  ancient  times 
they  were  not  uncommon,  and,  indeed,  may 
have  been  the  cause  of  the  abandonment  of  the 
country  by  its  inhabitants.  Remains  of  build- 
ings overthrown  by  the  earthquakes  are  abun- 
dant. A  skeleton  with  broken  bones  was 
found  just  as  he  was  crushed  by  the  falling 
walls ;  and  on  the  edge  of  a  fissure  a  female 
skeleton  was  found  which  was  supposed  to 
be  that  of  a  maiden  sacrificed  to  appease  the 
wrath  of  the  gods,  and  prevent  a  repetition  of 
the  calamity'.  The  complete  reports  of  this 
expedition  will  doubtless  be  a  valuable  contri- 
bution to  American  science. 


"  Driftwood  fires  "  are  a  recent  novelty  in 
household  comfort  and  decoration.  In  New 
Bedford  and  other  seaports,  where  worn-out 
vessels  are  broken  up,  the  wood  from  which 
the  metallic  sheathing  has  been  removed  is 
split  up  into  small  pieces,  which,  when  added 
to  a  wood  fire,  will  tinge  the  flames  with  the 
most  beautiful  shades  of  blue,  green,  purple, 
and  red.  This  is  due  to  the  salts  of  copper, 
zinc,  sodium,  etc.,  absorbed  bj'  the  wood  ;  and 
an  examination  of  the  colored  flames  with  a 
spectroscope  would  undoubtedly  show  the 
characteristic  lines  of  those  metals.  Although, 
strictly  speaking,  it  is  not  ' '  driftwood ' '  at 
all,  it  leaves  nothing  to  be  desired  either  from 
an  aesthetic  or  ornamental  point  of  view. 


The  origin  of  petroleum  has  been  explained 
both  on  the  organic  and  inorganic  theory.  The 
commonly  accepted  view,  which  is  held  bj' 
manj'  American  geologists,  is,  that  it  has  been 
formed  by  the  distillation  of  organic  remains 
by  the  internal  heat  of  the  earth.  Others  con- 
sider that  it  has  been  formed  directly  from  its 
elements  by  chemical  reactions,  and  that  its 
existence  is  in  no  way  dependent  upon  the  or- 
ganic remains  of  former  geological  ages.  Pro- 
fessor Mendelejeff,  the  distinguished  Russian 
chemist,  has  recently-  advanced  a  theory  of  the 
inorganic  origin  of  petroleum  which  is  of  con- 
siderable interest.  Briefly  stated,  he  believes 
that  in  the  interior  of  the  earth  iron  is  present 
in  large  quantities,  combined  with  carbon  in  the 
form  of  a  carbide.  Now,  when  water  from  the 
surface  reaches  this  heated  carbide  of  iron, 
the  oxygen  combines  with  the  iron,  replacing 
the  carbon,  which  unites  with  the  hj'drogen, 
forming  the  hydrocarbons  of  which  petroleum 
and  natural  gas  are  principally  composed. 
The  most  important  practical  point  of  this 
theory  is,  tiiat,  if  true,  the  formation  of  these 
substances  may  be  continually  going  on,  so  that 


we  need  have  no  fear  of  the  supply  becoming 
exhausted.  Of  course,  this  theory  has  yet  to 
be  confirmed  ;  but  it  is  to  be  hoped  that  it  may- 
prove  true,  in  so  far,  at  least,  as  regards  a  con- 
tinuous formation  of  these  invaluable  natural 

products. 

— « — 

SCIENCE  IN  THE  BACON^HAKESPEARE 
CONTROVERSY. 

The  advocates  of  the  Baconian  theory  of  the 
authorship  of  Shakespeare's  works  are  wont 
to  complain  that  their  opponents  select  only 
their  weakest  arguments  for  refutation  or 
ridicule,  ignoring  the  more  weight}-  reasons 
urged  in  support  of  their  wild  notions  ;  but  to 
us  it  seems  difllcult  to  find  any  argument  on 
that  side  which  is  much  better  or  worse  than 
any  other.  As  Rosalind  says  of  the  evils  that 
her  uncle  laid  to  the  charge  of  women,  they 
are  "all  like  one  another  as  halfpence  are." 
It  is  not  eas}-,  indeed,  to  burlesque  the  Baco- 
nian fooler}',  for  much  that  its  advocates 
themselves  have  urged  is  more  absurd  tiian 
any  thing  one  can  imagine  as  a  caricature  of  it. 

Here  is  a  little  pamphlet(twenty -eight  pages) 
published  by  Mrs.  Henry  Pott,  the  accomplished 
editorof  Bacon 'sPromws, giving  "32  Reasons" 
for  believing  that  Bacon  wrote  "  Shakespeare." 
It  purports  to  be  a  concise  statement  of  the 
best  that  can  be  said  in  behalf  of  this  belief. 
If  we  take  from  this  source  our  illustrations  of 
the  scientific  "parallelisms"  assumed  to  exist 
in  the  works  of  Shakespeare  and  Bacon,  and 
tending  to  show  that  the  authors  are  one  and 
the  same,  we  surely  shall  not  be  obnoxious  to 
the  charge  of  unfairness  referred  to  above. 

Mrs.  Pott's  14th  "reason"  for  the  faith 
that  is  in  her  is  as  follows  :  — 

That,  with  regard  to  the  internal  evidence  of  the 
plays,  it  has  been  found  that  the  knowledge  which 
is  displayed  in  them  concerns  subjects  which  Bacon 
particularly  studied.  .  .  .  That  the  plays  may 
therefore  be  elucidated  by  a  study  of  Bacon's  scien- 
tific works. 

Then  follow  "  Examples,"  grouped  under 
the  headings  of  "Law"  (with  which  Shake- 
speare unquestionably  had  a  good  general 
acquaintance,  perhaps  mainly  due  to  his  spend- 
ing some  time  in  an  attorney's  office  in  his 
youth,  as  tradition  tells),  "Horticulture," 
"Medicine,"  and  "  General  Science."  Under 
"Horticulture"  we  are  told  that  "of  the 
thirty-three  flowers  of  Shakespeare,  Bacon 
enumerates  thirty  in  his  Essay  of  Gardens  or 
in  his  scanty  notes  on  '  Flowers '  in  the  Sylva 
Sylvarum."  There  is  nothing  remarkable  in 
this.  Shakespeare  was  fond  of  flowers,  and  at 
one  time  and  another  refers  to  most  of  those 
which  were  then  favorites  in  garden  or  field. 
Bacon,  writing  a  formal  essay  on  practical 
gardening,  would,  of  course,  mention  most  of 
these  flowers.  Mrs.  Pott  thinks  there  is  a  sig- 
nificant resemblance  in  the  passages  concern- 
ing particular  flowers,  but  let  the  reader  judge 
whether  this  is  so.  Her  first  quotation  from 
Bacon  is:  "The  flowers  that  come  early  are 
the  primrose,  violets,  and  daffodillies."  If 
any  writer  is  describing  the  succession  of 
flowers,  or  has  occasion  to  allude  to  those  of 
early  spring,  he  may  be  expected  to  mention 
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one  or  more  of  these,  which  are  so  familiarly 
associated  with  "the  opening  3'ear."  We 
need  not  therefore  suspect  that  the  sage  of 
St.  Albans  is  masquerading  under  the  guise  of 
the  Stratford  dramatist  when  we  find  the  latter 
writing  in  the  Wiiiter's  Tale  (iv.  3)  :  — 

"  When  daffodils  begin  to  peer, 
Then  comes  In  the  sweet  o'  the  year." 

But  Bacon  specifies  the  very  month  in  which 
violets,  and  blue  violets  (think  of  that!),  as 
well  as  daffodils  and  daisies,  appear ;  for  he 
says  :  "  In  March  there  come  violets,  especially 
the  single  blue,  which  are  earliest,  the  j-ellow 
daffodil,  the  daisy,"  etc.  Can  it  be  other  than 
the  same  man  Who  in  Love's  Labour's  Lost 
(v.  2)  alludes  to  "  daisies  pied  and  violets 
blue,"  and  in  the  Winter's  Tale  (iv.  3)  to 

"Daffodils  that  come  before  the  swallow  dares, 
And  take  the  winds  of  March  with  beauty  "  ? 

And  must  we  not  exclaim  with  Leonato  in 
Much  Ado  (iv.  1 )  :  — 

"Confirm'd,  confirm'd  !  O,  that  is  stronger  made, 
Which  was  before  barr'd  up  with  ribs  of  iron!" 

when  we  actually  find  both  Bacon  and  Shake- 
speare referring  to  lilies  in  April  and  roses  in 
May?  Moreover,  Bacon  goes  so  far  as  to 
connect  roses  with  "  a  morning's  dew  ;  "  and 
in  the  Taming  of  the  Shrew  (ii.  1)  is  there  not 
writ,  "  Clear  as  morning  roses  newly  washed  in 
dew"'i  And  j-et  there  be  obstinate  folk  who 
will  persist  in  saying  that  here  we  have  two 
writers  instead  of  one !  And  they  both  call 
violets  "sweet,"  and  honeysuckles  also;  and 
both  speak  of  '■'■velvet  loaves;  "  and  both  of 
flowers  opening  and  closing  when  the  sun 
shines  or  is  overcast.  We  have  quoted  nearly- 
all  the  examples  given  bj-  Mrs.  Pott  under  this 
head.  She  adds:  "N.B.  — Simple  as  these 
observations  seem,  they  were  new  in  the  days 
of  Bacon."  We  will  not  waste  space  in  dis- 
proving this  amazing  assertion. 

Under  "  Medicine  "  no  examples  are  given. 
We  have  onlj^  the  general  statement  that 
"  there  is  scarcely  any  thing  pointed  out  by  Dr. 
Bucknill  in  his  Medical  Knowledge  of  Shake- 
speare which  is  not  seen  to  have  been  the 
subject  of  Bacon's  notes  and  lucubrations." 

Under  "  General  Science  "  we  read  :  — 

Not  only  Bacon's  theories,  but  his  scientific 
errors,  are  in  the  plays.  In  his  early  works  he 
spoke  of  heat  as  a  kind  of  matter,  of  which  one 
mass  could  displace  another,  and  of  which  two 
masses  could  not  mix  (Nat.  Hist.,  i.  31;  Novum 
Organon,  xiii.  34).  So  in  the  plays,  "One  heat 
another  heat  expels"  (T.  G.  of  V.,  ii.  4),  "  One 
fire  burns  out  another's  burning"  (K.  John,  i.  2), 
"  As  fire  drives  out  fire  "  {J.  Ccesar,  iii.  1,  etc.). 

It  is  sufficient  to  say  that  the  passages  from 
Shakespeare  are  in  no  sense  "  scientific,"  but 
simply'  allusions  to  the  old-fashioned  homoeo- 
pathic treatment  of  a  burn  by  holding  it  near 
the  fire,  as  unlettered  folk  had  done  long  be- 
fore Bacon's  nonsense  about  "heat  as  a  kind 
of  matter  "  had  been  put  in  print. 

In  the  Natural  History  (iii.  29)  we  read: 
"For  cold  we  must  stay  till  it  cometh."  In 
King    John     (v.    7)    the    fevered    monarch 


"  And  none  of  you  will  bid  the  winter  come, 
To  thrust  his  icy  fingers  in  my  maw,"  etc. 


This  is  an  apt  example  of  Mrs.  Pott's  intro- 
ductory remark,  that  "  the  plays  may  be 
elucidated  by  a  study  of  Bacon's  scientific 
works."  Bacon  the  poet  makes  the  king  com- 
plain because  his  servants  do  not  "  bid  the  win- 
ter come  "  in  the  middle  of  October  ;  Bacon  the 
philosopher  makes  it  clear  how  unreasonable 
John  was.  He  couldn't  have  the  icy  weather 
at  that  time  of  year :  science  declares  that 
"  for  cold  we  must  stay  till  it  cometh."  "  How 
charming  is  divine  philosophj',"  as  Milton  ex- 
claims, especially  when  it  "elucidates"  the 
obscurities  of  poetry  !  How  much  easier  read- 
ing Browning's  poems  might  have  been  if  Bacon 
had  only  lived  to  write  them  !  The  "  parallel- 
isms "  in  his  philosophical  works  would  have 
poured  a  flood  of  light  into  their  most  abysmal 
obscurities. 

There  are  some  astounding  coincidences  in 
acoustical  science  in  the  two  Bacons.  He  of 
St.  Albans  remarks:  "One  of  the  strangest 
secrets  is,  that  the  whole  sound  is  in  ever^^  part 
of  the  air  ;  "  and  he  of  Stratford  several  times 
refers  to  music  "in  the  air"  {Tempest,  i.  '2, 
iii.  2  ;  and  Ant.  and  Cleo.,  iv.  3).  The  follow- 
ing (which  we  give  verbatim,  italics  and  all,  as 
Mrs.  Pott  puts  it)  is  perhaps  even  more  ex- 
traordinary :  • — 

For  Bacon's  study  "of  articulate  sounds  of  the 
voice  of  man  throu(/h  chinks  and  crannies  .  .  .  and 
if  you  speak  at  the  farther  side  of  a  close  tvall  "  (^N. 
H.,  314,  321;  see  M.  N.  D.,  iii.  1,  65,  vi.  130-211, 
apropos  to  Pyramus  and  Thisbe). 

If  this  were  printed  as  a  burlesque  of  the 
Baconians,  who  would  doubt  its  being  a  bur- 
lesque? The  clowns'  interlude  in  the  Mid- 
summer-Night's Dream  is  a  burlesque  ;  but 
when  Bacon  wrote  it  he  could  not  entirely  sink 
the  scientist  in  the  dramatist,  and  the  amorous 
confidences  of  Pj'ramus  and  Thisbe  through 
Wall's  parted  fingers  must  find  their  perfect 
"elucidation"  in  the  "  stud3'  of  articulate 
sounds  "  in  the  Natural  History. 

We  can  give  but  one  more  pair  of  quotations 
under  this  head  ;  and  we  solemnly  assure  the 
reader  that  this  also  (italics  and  all)  is  from 
Mrs.  Pott,  not  a  malicious  joke  of  our  own  :  — 

"Aristotle  dogmatically  assigned  the  cause  of 
generation  to  the  sun  "  {Nov.  Org.,  ii.) 

Hamlet  (to  Polonius).  "  Have  you  a  daughter? 
.  .  .  Let  her  not  walk  in  the  sun.  Conception  is  a 
blessing,  but  not  as  your  daughter  may  conceive." 

Mrs.  Pott's  20th  "  reason  "  reads  thus  :  — 

That  where  there  are  several  editions  of  tlie  same 
play.  Bacon's  increased  knowledge  and  new  inter- 
ests will  be  seen  reflected  in  the  latter  edition, 
though  they  are  absent  from  the  earliest  edition. 

The  first  scientific  illustration  under  this 
heading  is  as  follows  :  — 

The  study  of  "  The  Winds  "  does  not  appear  in 
the  earlier  editions  of  Hamlet;  the  poet  had  not 
made  up  his  mind  to  make  use  of  them  until  he 
prepared  the  edition  of  1605. 

Hence  the  expression,  "as  the  winds  give 
benefit,"  is  not  used  by  Laertes  in  i.  3  in  the 
1603  edition,  but  appears  first  in  1605.  So  in 
the  former  edition  Hamlet  (v.  2)  says,  "By 
my  troth,  methinks  'tis  very  cold  ;  "  but  in  the 
latter  he  says,  "  No,  believe  me,  'tis  very  cold  ; 


the  wind  is  northerly."  Whether  nowadaj's 
a  man's  remarking  that  "  the  wind  is  north- 
erly "  would  indicate  that  he  had  been  making 
a  special  study  of  the  winds,  or  writing  a  sci- 
entific treatise  thereupon,  we  cannot  say  ;  but 
that  we  should  have  missed  this  anemological 
addition  to  Hamlet's  comment  on  the  weather 
if  Bacon,  between  1603  and  1605,  had  not 
turned  his  mighty  mind  to  ventose  investiga- 
tion, is  clear  as  proofs  of  hoh-  writ  —  unless 
Mrs.  Pott  is  mistaken. 

The  above  are  fair  specimens  of  these  care- 
fully selected  "parallelisms"  of  a  scientific 
character  which  Mrs.  Pott  finds  in  the  works 
of  Bacon  and  Shakespeare.  The}'  are  of  a 
piece  with  those  cited  in  illustration  of  the  rest 
of  her  "  32  Reasons."  And  Mrs.  Pott  is  the 
ablest  advocate  of  the  Baconian  theory  in  Eng- 
land (and,  aside  from  this  monomania,  a  very 
bright  woman),  as  Judge  Holmes  is  in  this 
countr3-. 

[Special  correspondence  of  the  Popular  Science  News.] 
PARIS   LETTER. 

Two  newly  appointed  professors  have  recently 
delivered  their  inaugural  address.  The  one.  Pro- 
fessor Ch.  Richet,  appointed  professor  of  physi- 
ology to  the  Paris  Medical  School,  is  already  well 
known  to  students  as  a  lecturer  and  as  the  author 
of  many  good  works  and  interesting  experiments. 
The  other  is  M.  Th.  Ribot,  appointed  professor  of 
experimental  psychology  in  the  College  of  France 
by  the  energy  of  M.  G.  Renaii.  Professor  Ribot's 
appointment  was  opposed  by  the  old  school  of  psy- 
chology, and  energetically  advocated  by  the  young 
one,  the  disciples  of  Spencer's,  Bain's,  and  Wundt's 
schools  of  the  modern  psychology.  M.  Ribot  is  a 
very  able  writer  and  psychologist,  who  has  done 
a  great  deal  for  the  dis.«emination  of  knowledge 
concerning  the  modern  English  and  German  psy- 
chology in  France,  and  thus  rendered  good  service. 

M.  J.  Dis  GuERNE  is  about  to  publish  a  very  in- 
teresting work  concerning  the  results  of  his  investi- 
gations with  the  Prince  of  ^lonaco  in  zoology  and 
marine  biology.  In  this  work  a  very  good  chapter 
concerns  the  manner  in  which  the  author  supposes 
the  Azores  to  have  been  peopled.  The  general 
character  of  the  Azorean  fauna  is  quite  European. 
Among  Coleoptera,  eighty-two  per  cent  are  Euro- 
pean, the  remainder  being  American  or  belonging 
to  other  parts  of  the  Atlantic.  A  single  species  of 
birds  is  special  to  the  Azores,  but  among  mollusks 
over  a  half  of  the  species  is  peculiar  to  these  islands. 
The  sweet-water  fauna  is  entirely  European,  save 
three  or  four  species.  M.  de  Guerne  notices  that 
the  geographical  distribution  of  aquatic  species  (of 
fresh  water)  is  much  wider  in  the  Azores  than  in 
many  parts  of  the  Continent.  This  he  explains  on 
tlie  ground  that  the  .\zorean  species  are  nearly  or  all 
of  types  that  are  easily  disseminated.  To  the  wind 
itself  M.  de  Guerne  ascribes  but  a  feeble  part  in 
the  process,  and  believes  that  most  has  been  done 
by  birds.  He  shows  that  many  eggs  of  inverte- 
brated  animals  are  easily  taken  up  by  the  feathers 
of  aquatic  birds,  and  that  these  eggs  will  easily 
withstand  a  long  drought,  and  develop  when  favora- 
ble circumstances  recur;  that  is,  when  the  bird 
again  alights  in  a  stream  or  lake.  Birds  also  help 
in  dispersing  animals,  mollusks  especially,  which 
cling  in  some  way  or  other  to  their  legs,  or  are 
embedded  in  the  mud  which  is  frequently  found 
on  their  feet  or  feathers,  as  Darwin  has  seen. 
M.  de  Guerne  does  not  feel  inclined  to  consider  the 
fauna  of  the  Azores  as  bearing  any  Alpine  character, 
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and  does  not  believe  that  this  fauna  is  the  remnant 
of  that  of  a  continent  formerly  in  communication 
with  Europe.  His  work  will  certainly  prove  a 
very  interesting  one. 

M.  Wasserzug,  one  of  Pasteur's  assistants, 
who  died  some  days  ago,  much  to  the  regret  of 
those  interested  in  bacteriology,  has  recently  pub- 
lished a  good  paper,  in  the  Annales  de  I'Instilut 
Pasteur,  on  the  variations,  morphological  and  func- 
tional, of  different  species  of  bacteria.  He  has 
seen  that  certain  functions  may  be  experimentally 
abolished,  such  as  the  chromatic  function,  and  fully 
believes  that  permanent  variations  might  be  in- 
duced, and,  in  fact,  different  species  created,  with 
the  aid  of  time,  if  bacteria  were  to  be  submitted 
to  the  influence  of  peculiar  media.  It  is  a  very 
probable  fact,  indeed,  and  an  interesting  one.  The 
experiment  is  worth  trying;  and  it  is  a  pity  M. 
Wasserzug,  quite  a  young  man,  should  have  died 
while  engaged  in  these  interesting  pursuits. 

A  NEW  professorship  is  to  be  soon  created  in  the 
venerable  Sorbonne,  in  the  Faculty  of  Sciences, 
that  will  cause  many  to  shriek  in  despair.  It  is 
the  professorship  of  philosophical  biology,  which 
is  to  be  offered  to  Professor  Giard,  and  devoted  to 
the  study  of  zoological  doctrines,  and  more  espe- 
cially of  Darwinism.  To  many  zoologists  of  the 
old  school,  Darwinism  is  a  frightful  nightmare,  and 
their  execration  is  in  advance  promised  to  all  who 
follow  Darwin.  But  they  are  not  eternal;  and  it  is 
certain,  that,  notwithstanding  the  efforts  made  by 
many  of  these  older  zoologists  to  keep  Darwinism 
in  the  dark,  all  the  young  men  are  Darwinians. 
Professor  Giard  is  quite  a  Darwinian  stricto  sensu, 
but  does  not  admit  the  vagaries  of  the  ultra  Dar- 
winians. His  intention  is  to  study  Darwinism 
especially  in  the  light  of  embryology.  The  new 
professorship  will  be  created  on  the  proposition  of 
the  Paris  Municipal  Board,  which  lias  voted  the 
necessary  funds.  Professor  Giard  will  also  have  one 
or  two  assistants  and  a  laboratory.  It  is  but  time 
that  France,  the  mother  of  Lamarck  and  Geoft'roy 
Saint-Hilaire,  should  have  a  professorship  of  Dar- 
winism, as  is  the  case  in  England,  (iermany,  etc.  ; 
and  it  is  high  time,  also,  that  the  general  public 
should  be  no  longer  deluded  concerning  Darwinism 
by  the  ignorance  or  ill  will  of  the  official  peda- 
gogues. So  many  and  complete  .stupidities  have 
been  said  by  some  of  them  on  the  matter,  that  it 
is  necessary  that  some  answer  should  come  and  put 
things  straight,  — a  very  difficult  thing  sometimes, 
when  one  considers  how  easily  errors  and  false- 
hoods become  accredited.  These  are  innumerable 
concerning  Darwinism.  It  has  been  discussed  by 
any  amount  of  persons  who  had  not  the  slightest 
idea  of  the  real  aim  and  purport  of  Darwin's  views, 
and  had  never  read  his  works;  it  is  time  it  should 
be  explained  'by  persons  who  have  read  and  learnt, 
and  are  able  to  give  a  candid  and  competent 
opinion. 

Some  interesting  books  have  been  published  of 
late.  Among  them  I  will  only  notice  the  principal. 
There  is  Professor  Emile  Blanchard's  La  Vie  des 
Hires  animes.  Professor  Blanchard  is  now  an  old 
man,  whose  life,  entirely  and  untiringly  devoted  to 
science,  has  been  a  long  study  of  animal  life  and 
forms,  and  more  especially  of  insects,  whose  anat- 
omy and  habits  he  has  well  studied;  so  well,  indeed, 
that  his  eyes  are  almost  lost,  owing  to  a  continu- 
ous use  of  the  microscope.  He  has,  nevertheless, 
courage  and  will  enough  to  continue  his  work,  and 
the  book  we  are  speaking  of  is  his  last  contribution 
to  science.  Professor  Blanchard  has  at  all  times 
been  a  decided  adversary  of  the  evolution  theory 
and  of  the  Darwinian  views  on  the  origin  of  spe- 


cies, and  in  his  recent  book  he  comes  out  as  strong 
as  he  can  against  them.  His  work  is  an  interest- 
ing one,  surely,  but  it  is  not  enough  abreast  with 
the  positive  facts  of  science  to  prove  very  convin- 
cing to  competent  naturalists.  He  wholly  ignores 
the  embryological  arguments  in  favor  of  Darwin- 
ism, and  takes  no  notice  of  paleontological  evi- 
dence, and  sums  up  his  objections  in  requiring 
evidence  of  the  transformation  of  any  given  spe- 
cies into  another  one,  well  recognized  as  such.  Such 
evidence  is  not  yet  very  abundant,  certainly ;  but 
there  are  facts  which  are  of  great  interest  as  bear- 
ing on  the  point  in  discussion.  Schmankevitsch 
showed,  some  years  ago,  that  a  crustacean, 
Artemia  salina,  can  be  easily  transformed  into  the 
species  known  as  Artemia  Milhausenii,  and  recipro- 
cally, merely  by  subtracting  or  adding  salt  to  the 
water  in  which  these  species  live.  It  is  merely  the 
constancy  of  the  external  conditions  of  life,  as 
Professor  Semper  says,  thi  greater  or  less  saltness 
of  the  water,  which  in  one  case  determines  the  char- 
acter of  Artemia  Milhausenii,  and  in  another  that 
of  A.  salina.  But  Schmankevitsch  has  been  able 
to  push  the  experiment  farther  on,  and,  by  adding 
fresh  water,  has  been  able  to  transform  A .  salina  into 
a  new  genus, — the  genus  Branchipus.  Such  facts 
are  of  utmost  importance,  and  we  regret  that  Pro- 
fessor Blanchard  has  overlooked  or  ignored  them 
in  his  book.  His  work  is  very  pleasantly  written, 
and  is  the  fruit  of  a  long  personal  experience,  but 
does  not  take  notice  enough,  it  seems  to  us,  of  the 
experience  of  others.  Among  the  other  books,  one 
will  notice  the  second  volume  of  the  Etudes  ex- 
perimentales  et  clinir/ues  sur  la  Tuberculose.  This 
periodical  is  continuing  its  usual  work,  and  con- 
tains many  interesting  papers  on  the  different 
methods  of  treating  tuberculosis,  or  on  the  experi- 
ments which  may  conduce  to  a  rational  treatment 
thereof,  especially  to  an  anti-tubercular  vaccina- 
tion. Some  of  the  contributions  are  of  little  value, 
their  authors  having  no  personal  experience  in 
chemical  and  physiological  researches,  and  confin- 
ing themselves  strictly  to  clinical  work ;  but,  upon 
the  whole,  the  Etudes  are  very  valuable  indeed. 
Concerning  tuberculosis,  we  will  also  note  the 
appearance  of  Cornile  Ilerard  and  Ilanat's  La 
Phthisie  pulmonaire.  It  is  a  good  book,  embody- 
ing all  that  is  at  present  known  concerning  the 
question.  Messrs.  Beauregard  and  Galippe's  Guide 
pratique  pour  les  travaux  de  Microyraphie  is  a  sec- 
ond edition  of  a  good  book ;  and  M.  Piderit's  La 
Mimique  et  la  Physiognomonie  (translated  from  the 
German)  will  prove  useful  to  artists,  psychologists, 
and  physiologists  likewise.  H. 

Pakis,  April  21,  1888. 


THE  OLDEST  ROCKS. 

Oldest  of  all  the  formations  known  to  geol- 
ogists, and  representing  perhaps  the  earliest  rocks 
produced  after  our  earth  had  ceased  to  be  a  molten 
mass,  are  the  hard,  crystalline,  and  much  contorted 
rocks  named  by  the  late  Sir  W.  E.  Logan,  Lauren- 
tian,  and  which  are  largely  developed  in  the  north- 
ern parts  of  North  America  and  Europe,  and  in 
many  other  regions.  So  numerous  and  extensive, 
indeed,  are  the  exposures  of  these  rocks,  that  we 
have  good  reason  to  believe  that  they  underlie  all 
the  other  formations  of  our  continents,  and  are 
even  world-wide  in  their  distribution.  In  the  lower 
part  of  this  great  .system  of  rocks,  which,  in  some 
places  at  least,  is  thirty  thousand  feet  in  thickness, 
we  find  no  traces  of  the  existence  of  any  living 
thing  on  the  earth.  But,  in  the  middle  portion  of 
the  Laurentian,  rocks  are  found  which  indicate 
that  there  was  already  land  and  water,  and  that 
the  waters,  and  possibly  the  land,  were  already  ten- 
anted by  living  beings.     The  great  beds  of  lime- 


stone which  exist  in  this  part  of  the  system  furnish 
one  indication  of  this.  In  the  later  geological  for- 
mations the  limestones  are  mostly  organic  ;  that 
is,  they  consist  of  accumulated  remains  of  shells, 
corals,  and  other  hard  parts  of  marine  animals, 
which  are  composed  of  calcium  carbonate,  which 
the  animals  obtain  directly  from  their  food,  and 
indirectly  from  the  calcareous  matter  dissolved  in 
the  sea- water.  In  like  manner,  great  beds  of  iron 
ore  exist  in  the  Laurentian;  but  in  later  forma- 
tions the  determining  cause  of  the  accumulation  of 
such  beds  is  the  partial  deoxidation  and  solution 
of  the  peroxide  of  iron  by  the  agency  of  organic 
matter.  Besides  this,  certain  forms  known  as 
Eozoon  Canadense  have  been  recognized  in  the 
Laurentian  limestones,  which  indicate  the  presence 
at  least  of  one  of  the  lower  types  of  marine  ani- 
mals. Where  animal  life  is,  we  may  fairly  infer 
the  existence  of  vegetable  life  as  well,  since  the 
plant  is  the  only  producer  of  food  for  the  animal. 
—  Sir    William    Dawson,    in    Popular    Science 

Monthly. 

—* — 

[Specially  reported  for  the  Popular  Science  News  from  the 
Obeervatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL    PHENOMENA    FOR    JUNE, 

1888. 

The  Planets.  —  Mercury  is  an  evening  star,  com- 
ing to  greatest  elongation  on  June  12,  when  it  will 
be  24°  east  of  the  Sun.  It  will  probably  be  visible 
in  the  western  sky,  near  the  horizon,  soon  after 
sunset  on  any  clear  evening  during  the  first  half  of 
the  month.  Venus  is  still  a  morning  star,  but  is 
very  close  to  the  Sun,  and  is  not  in  good  position  to 
be  seen.  It  will  be  in  superior  conjunction  with 
the  Sun  on  July  11.  Mars  is  still  in  pretty  good 
position  for  observation,  but  is  rapidly  increasing 
its  distance  from  the  Earth ;  its  distance  at  the  end 
of  the  month  being  one  and  one-half  times  what  it 
was  at  opposition  in  .\pril.  It  is  in  the  constella- 
tion Virgo,  is  moving  eastward,  and  at  the  end  of 
the  month  is  nearly  due  north  of  Spica  (Alpha 
Virginis).  It  is  on  the  meridian  at  8  p  m.  on  June 
1,  and  at  GA.  ZOm.  p.m.  on  June  30.  Jupiter  ri.ses 
earlier  than  during  ^lay,  and  is  getting  into  good 
position  for  observation  in  the  evening,  rising  be- 
fore sunset.  It  is  on  the  meridian  at  a  little  after 
11  P.M.  on  June  1,  and  at  about  9  p.m  on  June  30. 
It  is  about  1°  30'  west  of  the  second-magnitude  star 
Beta  Scorpii  on  June  1,  and  moves  westward  3° 
during  the  month  The  following  eclipses  of  Jupi- 
ter's satellites  are  visible  in  the  United  States  dur- 
ing the  month.  The  phenomena  all  take  place 
near  the  planet  on  the  upper  right-hand  quadrant, 
as  seen  in  an  inverting  telescope,  and  are  all  reap- 
pearances, except  one  for  the  third  satellite,  where 
both  disappearance  and  reappearance  can  be  seen. 
D  denotes  disappearance,  and  R  reappearance. 
Times  are  Eastern  standard. 


I.  R.  June    1,  8h.  18m.  p.m. 

II.  H.  June    6,  8h.  48m.  P.M. 

I.  R.  June    7,  3h.  43ra.  a.m. 

I.  R.  .June   8,  lOh.  12m.  p.m. 

II.  R.  June  13,  llh.  25m.  P.M. 

I.  R.  June  14,  5h.  38m.  a.m. 

I.  R.  June  16,  12h.    6m.  a.m. 


II.  R.  June  21,    2b.    Im,  A.M. 

I.  R.  June  23,    2h.   Im.A.M. 

I.  R.  June  24,    8h.  29m.  p.m. 

III.  D.  June  25,  lOh.  14m.  p.m. 

III.  R.  June  25,  llh.  59m.  p.m. 

II.  R.  June  28,    4h.  38m.  a.m. 

I.  R.  June  30,    3h.  55m.  a.m. 


Saturn  is  still  to  be  seen  in  the  western  sky  in 
the  evening;  but  the  Sun  is  rapidly  approaching  it, 
and  by  the  end  of  the  month  the  planet  sets  a  little 
less  than  two  hours  after  the  Sun.  Uranus  is  in 
the  constellation  Virgo.  On  June  6  Mars  passes 
47'  to  the  north  Early  in  July  Uranus  is  in  quad- 
rature with  the  Sun.  Neptune  is  a  morning  star, 
very  close  to  the  Sun. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10  p  m.  on  June  1,  9  p.m.  on 
June  15,  and  8  p.m.  on  June  30.  Bootes  is  in  the 
zenith;  Libra  is  on  the  southern  meridian,  about 
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halfway  up,  and  Scorpius,  with  Jupiter,  is  a  little 
below  and  to  the  east  of  Libra;  Sagittarius  is  on 
the  south-east  horizon ;  Corona  Borealis  is  near  the 
zenith,  to  the  south-east;  Hercules  is  high  up  in 
the  east,  and  Aquila  is  below  it;  Lyra  is  about  half- 
way from  horizon  to  zenith,  a  little  north  of  east; 
and  Cygnus  is  below  Lyra,  in  the  north-east.  The 
bright  stars  in  the  head  of  Draco  are  in  the  north- 
east, high  up.  Ursa  Minor  is  on  the  meridian, 
mainly  between  the  pole  and  the  zenith;  Cepheus  is 
a  little  below  and  to  the  right  of  the  pole  star,  and 
Cassiopeia  is  near  the  horizon,  a  little  east  of  north ; 
Auriga  is  just  setting  about  20°  west  of  the  north 
point;  Ursa  Major  is  in  the  north-west,  high  up; 
Gemini  is  setting  a  little  north  of  west;  Cancer, 
with  Saturn,  is  a  little  above,  to  the  left;  Leo  is 
above  Cancer,  and  nearly  due  west;  Virgo,  with 
Mars  and  Uranus,  is  in  the  south-west,  about  half- 
way up. 

Princeton,  May  5,  1888. 


[Specially  reported  for  the  Popular  Science  News.'] 
METEOROLOGY  FOR  APRIL,  1888. 


TEMPERATURE. 


Atebaos  Thebhoxktbb. 

LoweBt. 

Highest. 

Range. 

AtTA.ii 

AtSP.M 

At9p.M 

Whole  month 

38.40' 

49.97* 
40.40° 
42.92" 

22° 
34" 
29° 
22" 

60" 

77" 
67" 
77" 

38" 
43° 
28° 
66° 

Last  eighteen  Aprils  .    . 

44.72" 

)    38.17", 
I  in  1874. 

60.61",  1 
in  1878. ) 

12.44° 

The  8th  was  the  coldest,  and  the  28th  the  warm- 
est, day  of  the  month,  averaging  28^°  and  62° 
respectively.  The  29th  was  only  one-third  of  a 
degree  below  the  28th.  The  lowest  point  reached 
was  22°,  on  the  8th;  the  highest  77°,  on  the  28th. 
The  entire  month  was  1.80°  below  the  average  of 
April  in  eighteen  years.  The  second  average  was 
42.29°.  The  temperature  was  very  uniform  on  the 
2d,  varying  only  from  36°  to  39°.  The  most  sud- 
den change  was  21°  in  seventeen  hours,  following 
2  P.M.  on  the  7th. 

SKY. 

The  face  of  the  sky  in  90  observations  gave  55 
fair,  7  cloudy,  20  overcast,  6  rainy,  and  2  snowy, 

—  a  percentage  of  .611  fair.  The  avei-age  fair 
observations  the  last  eighteen  Aprils  has  been  514, 
with  extremes  of  .322,  in  1878,  and  .700,  in  1872. 
Thunder  and  lightning  occurred  about  3  a.m.  on 
the  6th. 

PRECIPITATION. 

The  amount  of  precipitation  the  past  month, 
including  snow,  was  3.02  inches,  while  the  aver- 
age for  the  last  twenty  Aprils  has  been  3.94,  with 
extremes  of  1.20,  in  1869,  and  8.50,  in  1870. 
There  were  traces  of  snow  on  the  2d  and  21st, 
with  half  an  inch  on  the  10th.  From  this  last 
date  to  the  end  of  the  month  the  precipitation 
was  only  .32  inch.  As  illustrative  of  the  beautiful 
variety  in  nature,  may  be  mentioned  the  slight 
trace  of  snow  on  the  afternoon  of  the  21st,  which 
fell,  not  as  feathery  flakes,  but  in  tiny,  solid  spheres, 
as  if  fairies  were  indulging  in  a  merry  game  of 
snowball. 

PRE88URE. 

The  average  pressure  was  30.054  inches,  with 
extremesof  29.65,  on  the  2d,  and  30.47,  on  the  26th, 

—  a  range  of  .82  inch.  The  average  for  the  last 
fifteen  Aprils  has  been  29.891,  with  extremes  of 
29.767,  in  1884,  and  30.078,  in  1886.  The  sum 
of  the  daily  variations  was  5  32  inches,  giving  an 
average  daily  movement  of  .177  inch,  which  is  the 
average  for  the  last  fifteen  Aprils,  with  extremes 


of  .139  and  .239.  The  largest  daily  movements 
were  .48  inch,  on  the  3d,  .40,  on  the  2d,  and  .38, 
on  the  6th,  all  in  connection  with  rainfall.  The 
barometric  pressure  was  remarkably  high  for  April, 
exceeded  but  once  in  fifteen  years ;  and  the  changes 
slight  but  frequent.  A  high  pressure  seems  to 
check  precipitation. 

WINDS. 

The  direction  of  the  wind  in  90  observations 
gave  15  N.,  3  S.,  6  E.,  16  W.,  3  N.E.,  33  N.W., 
5  S.E.,  and  9  S.W.,  an  excess  of  34  northerly  and 
44  westerly  over  the  southerly  and  easterly,  indi- 
cating the  approximate  average  direction  to  be 
W.  37°  42'  N.  The  westerly  winds  in  April  for 
nineteen  years  have  uniformly  prevailed  over  the 
easterly,  with  two  exceptions  (1870  and  1877),  by 
an  average  of  25.42  observations,  and  the  north- 
erly over  the  southerly,  with  a  single  exception 
(1880),  by  an  average  of  21.37;  showing  the 
general  average  of  April  in  nineteen  years  to  be 
W.  40°  3'  N.  The  relative  progressive  distance 
travelled  by  the  wind  the  past  month  was  55.61 
units,  and  during  the  last  nineteen  Aprils  631 
such  units,  —  an  average  of  33.21 ;  showing  far  less 
opposing  winds  than  usual. 

IN    REVIEW. 

The  present  April  has  been  unusually  cold  and 
fair,  with  high  pressure,  and  winds  largely  north- 
westerly. Their  unit  distance  travelled  was  also 
unusually  large,  and  the  rainfall  small,  for  April. 

D.  W. 
Natick,  May  7,  1888. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  of  the  writer,  which 
will  not  he  published. 

Questions  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

C.  W.  —  (1)  Storage  batteries  do  not  really  store  elec- 
tricity, but  are  simply  batteries  which,  after  having 
once  produced  a  current  of  electricity  by  chemicals  in 
the  ordinary  way,  can  be  renewed  by  passing  anotlier 
current  througli  them  in  a  reverse  direction.  They  can 
then  produce  another  direct  current  as  before.  (2)  Cel- 
luloid is  principally  composed  of  gun-cotton  and  cam- 
phor. We  know  of  no  reason  why  celluloid  collars  or 
cuffs  should  produce  eruptions  on  the  skin,  or  be  inju- 
rious in  any  way.  (.3)  Galvanized  iron  vessels  should 
not  be  used  in  the  dairy,  as  the  zinc  is  readily  attacked 
by  the  acid  of  sour  milk  (lactic  acid),  forming  un- 
wholesome salts. 

E.  W.  A.,  Texas.— A.  "dialytic"  telescope  is  one 
containing  an  additional  lens,  about  halfway  between 
the  object-glass  and  eyepiece,  for  the  purpose  of  cor- 
recting those  errors  of  refraction  which  produce  chro- 
matic "aberration,  or  colored  fringes  around  the  objects 
viewed.  This  arrangement  is  now  very  rarely  met 
with,  as  the  usual  plan  is  to  make  the  object-gla.ss 
itself  of  two  pieces  of  glass  of  different  densities,  by 
which  the  aberration  is  entirely  prevented. 

A.  T,  New  York. — How  are  the  lest-papers  pre- 
pared for  detecting  the  presence  of  ozone  in  the 
atmosphere? 

Aiiswer.  —  A  thin  paste  is  made  with  boiling  water 
and  starch,  a  few  drops  of  solution  of  iodide  of  potas- 
sium added,  and  the  mixture  well  stirred  with  a  glass 
rod.  This  is  brushed  over  strips  of  white  filter  or 
blotting  paper,  which  are  exposed  to  the  air  while 
damp.  If  ozone  is  present,  the  iodide  of  potassium  is 
decomposed,  and  the  iodine  unites  with  the  starch, 
forming  a  blue  compound.  These  papers  must  be 
freshly  made  each  time  tliey  are  used,  and  not  allowed 
to  dry. 

O.  W.  D.,  Massachusetls.  —  Does  mica  transmit  the 
rays  of  light  and  heat  with  equal  freedom  V 

Answer.  — Ix,  depends  upon  the  color  of  the  mica. 
The  white,  transparent  varieties  transmit  a  larger  pro- 
portion of  light  rays,  while  the  dark-colored  micas  may 
be  nearly  o])aque  to  light,  and  yet  transmit  nearly  as 
much  heat  as  the  transparent  mineral.  We  do  not 
find  the  relative  diathermancy  of  mica  given  by  any 
authority  to  which  we  can  refer. 


J.  A.  M.,  Texas.  — Is  the  length  of  the  day  and  night 
equal  at  all  points  on  the  equator,  or  only  where  it  is 
intersected  by  the  ecliptic? 

Answer.  —  Without  taking  into  account  the  small 
variations  due  to  refraction,  etc.,  the  days  and  nights 
are  always  of  equal  length  at  all  points  on  the  equator, 
without  regard  to  the  position  of  the  ecliptic. 

E.  B.  S.,  Virginia.  —  What  is  meant  by  gold  being  so 
many  "  carats  fine  "  ? 

Answer.  —  A  "carat"  is  a  weight  used  by  jewellers, 
and  is  equal  to  twelve  grains.  The  weight  is  used 
arbitrarily  to  denote  tlie  proportion  of  pure  gold  in  an 
alloy.  Twenty-four  carats  fine  is  pure  gold;  eighteen 
carats  fine,  eighteen  parts  of  gold,  and  si.'c  of  copper  or 
silver.  Nearly  all  gold  coins  and  jewelry  are  alloyed 
with  copper  or  silver,  to  make  the  metal  harder  and 
more  durable. 

S.  L.,  Belmont.  —  What  is  the  cause  of  the  phospho- 
rescent light  produced  by  glow-worms  and  similar 
insects? 

Answer.  —  Recent  investigations  seem  to  show  that 
it  is  caused  by  a  substance  called  noctilucine,  which  is 
secreted  by  the  animal,  and  that  the  light  is  due  to  the 
slow  oxidation  of  that  substance.  If  some  of  these 
insects  have  been  seen  to  retain  their  luminosity  in  a 
vacuum  or  in  hydrogen  gas,  it  is  because  their  tissue 
always  contains  enough  oxygen  to  allow  the  slow 
oxidation  of  the  noctilucine  to  continue  under  the  cir- 
cumstances for  a  certain  length  of  time. 


LITERARY  NOTES. 

Volcanoes  and  Earthquakes.  By  Samuel  Kneeland, 
A.M.,  M.D.  Boston:  D.Lothrop&  Co.  $2.50. 
This  handsome  volume  gives  "  a  popular  account 
of  the  nature,  causes,  effects,  and  geographical  distri- 
bution of  volcanoes  and  earthquakes,  from  personal 
observation  in  the  Hawaiian  and  Pliilipinne  Islands, 
Japan,  Iceland,  the  Mediterranean  Basin,  Spain,  and 
the  United  States."  The  fact  that  the  material  is  the 
result  of  the  author's  own  observation  adds  to  the 
interest  of  the  book,  no  less  than  to  its  accuracy.  It 
reads  like  a  history  of  personal  adventure,  rather  than 
like  a  dry,  scientific  treatise,  and  thus  becomes  "  pop- 
ular" in  the  best  sense,  while  it  is  thoroughly  scien- 
tific. The  illustrations  are  coarse  ;  but,  being  from 
photographs  and  drawings  made  on  the  spot,  they  are 
true  to  nature,  and  serve  to  make  many  points  clear 
which  words  coulil  not  adequately  describe. 


The  Satchel  Gnide  to    Enrope.     ,3d    edition    for    1888. 

Boston:  Houghton, Mifflin,  &  Co.    S1.50. 

This  useful  companion  for  the  vacation  tourist  in- 
creases in  popularity  every  year.  Five  editions  were 
issued  in  1887,  and  the  third  for  1888  has  already  been 
called  for.  The  success  of  the  book  is  due  to  its  hon- 
esty and  accuracy,  and  to  the  fact  that  it  hits  the  golden 
mean  between  the  extreme  conciseness  of  guide-Viooks 
which,  in  attempting  to  put  all  Europe  intoa",  pocket " 
form,  give  merely  a  dry,  index-like  list  of  objects  of 
interest,  and  the  bulky  diffuseness  of  volumes  which, 
though  good  reading  at  home  before  or  after  a  tour, 
are  clumsy  and  inconvenient  while  travelling,  espe- 
cially if  one  takes  the  minimum  of  luggage. 


Principles  and  Practice  of  Morality.    By  Ezekiel,GiIman 
Robinson,  D.D  ,  LL.D  ,  President  of  Brown  Uni- 
versity.   Introductory  price,  $1.50.     Silver,  Rogers, 
&  Co.,  publishers,  .10  Bromfield  Street,  Boston. 
The  whole  subject  of  morals  has  been  exhaustively 
rediscussed  in   recent  years,  from  both  the  scientific 
and  the  philosophical  points  of  view.    The  results  of 
the  rediscussion  are  seen  in  a  marked  modification  of 
ethical  theories.    The  basis  of  utilitarianism  has  been 
reconstructed,  and  corresponding  changes  have  taken 
place  in  the  methods  of  intuitipnisni. 

As  a  text-book  on  this  important  subject.  President 
Robinson's  Principles  and  Practice  of  Morality  can- 
not fail  to  attract  wide  attention,  and  to  command  the 
interest  of  all  teachers,  students,  and  general  readers 
of  ethical  science.  It  is  a  timely  book,  such  as  might 
be  expected  from  its  eminent  and  learned  author,  and 
we  predict  for  it  extensive  use  in  the  colleges  of  the 
country. 

— • — 

The  Writers'  Publishing  Company  of  New  York 
have  issued  a  handbook  of  the  Agassiz  Association, 
under  the  title  Tliree  Kinndoms.  It  is  especially  de- 
voted to  the  purposes  of  this  most  useful  society,  and 
gives  a  great  deal  of  valuable  information  regarding 
the  collection  and  preservation  of  natural  objects  and 
curiosities,  whether  animal,  vegetable,  or  mineral. 


The  Three  Ethical  Codes.    By  the  Illustrated    Medical 
Journal  Company,  publishers,  Detroit,  Mich.   Cloth, 
55  pages.     Postpaid,  50  cents. 
It  IS  a  handy  little  book  for  reference  as  occasions 

may  require. 
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THE  MIND-CURE. 

The  mind-cure  craze,  with  its  various  modi- 
fications of  faith-cure,  mental  healing,  Chris- 
tian science,  and  other  foolishness,  appears  to 
have  originated  in  this  city,  whence  it  has 
spread  in  all  directions,  until  there  is  hardly-  a 
city  or  town  of  anj-  size  in  the  countrj-  but 
has  one  or  more  disciples  of  this  latest  de- 
velopment of  the  art  of  healing  all  manner 
of  diseases  without  the  aid  of  physician  or 
medicine. 

We  must  confess  that  we  have  not  a  ver}- 
clear  comprehension  of  the  intricate  doctrines 
of  this  new  school,  and,  in  fact,  have  never 
heard  or  read  any  thing  on  the  subject  from 
its  disciples  which  has  lifted  in  the  slightest 
degree  the  cloud  of  ignorance  in  which  we  are 
enveloped.  Neither  do  we  see  in  what  the 
"  faith-healer  "  differs  from  a  "  Christian 
scientist,"  or  a  "metaphysician"  from  the 
only  original  "mind-healer."  The  explana- 
tions given  b}-  the  adepts  in  these  mystic  arts 
have  an  amusing  resemblance  to  the  theorj-  of 
the  famous  Keeley  motor  as  elucidated  by  its 
inventor,  —  "sound  and  furj',  signifying  noth- 
ing." We  understand,  however,  that  the 
general  idea  as  agreed  upon  bj-  the  different 
sects  is,  that  there  is  a  certain  power  in  the 
human  mind  which  influences  the  material 
body,  and  ma}'  do  so  to  such  an  extent,  par- 
ticularly when  strengthened  by  faith  in  the 
power  of  the  Supreme  Being,  that  disease  may 
be  cured  without  the  aid  of  material  medicine 
or  medical  care  of  any  sort. 

Tlie  good  effect  of  the  companionship  of  a 
cheerful  and  strong-minded  person  upon  one 
of  a  feeble  and  depressed  spirit  is  undeniable. 
Often,  from  long-continued  illness,  the  patient 
is  brought  into  such  a  condition  that  he  takes 
his  illness  as  a  matter  of  course,  loses  all  con- 
fidence in  himself,  and  makes  no  effort  what- 
ever towards  recovery,  even  when  the  natural 
course  of  the  disease  is  entirel}-  terminated. 
In  such  a  case,  the  performances  of  a  bright, 
cheerful,  vigorous  mind-healer,  who  assures 
the  patient  that  there  is  nothing  the  matter 
with  him,  and  he  has  only  to  say  that  he  is 
well  and  he  will  be  well,  would  doubtless  have 
a  surprising  effect ;  but  in  such  a  case  there  is 
no  more  a  cure  of  disease  than  there  is  in 
urging  forward  a  tired  or  lazy  horse.  We  do 
not  beKeve  that  there  is  anj-  power  whatever 
in  the  human  mind  to  change  the  natural 
course  of  any  organic  or  functional  disease  in 
the  slightest  degree. 

We  all  know  that  pain  exists,  and  have 
known  what  it  is.  A  person  suffering  from 
the  toothache  is  not  easily  convinced  that 
tliere  is  "no  such  thing  as  pain."  He  is  un- 
pleasantlj-  aware  that  there  is  such  a  thing  as 
the  toothache,  and  that  the  only  effective 
'  mind-cure  "  is  to  make  up  his  mind  to  inter- 
view the  dentist.  And  if  the  power  of  the 
will  cannot  even  stop  the  vibrations  of  an  ex- 
posed dental  nerve,  how  much  less  effect  must 
it  have  upon  the  progress  of  any  serious 
disease,  where  the  most  important  functions 


of  the  system  may  be  impaired,  the  tissues 
themselves  structurally  changed,  or  the  bones 
broken !  for  some  persons  even  go  so  far  as 
to  sa}-  that  broken  bones  may  be  made  to 
mend  themselves  by  this  wonderful  power,  and 
soberly  give  instances  occurring  in  their  own 
experience.  There  is  but  one  answer  to  make 
to  these  persons  who  tax  our  credulity  with 
such  stories,  and  that  is  the  answer  to  a  certain 
classical  conundrum  involving  an  impossibilitj', 
—  the  boy  lied. 

A  ver3"  strong  point  in  favor  of  the  mind- 
cure  is  the  fact  that  the  tendenc}'  of  the 
majoritj'  of  diseases  is  towards  recovery. 
Regular  physicians  are  everj'  day  trusting 
more  and  more  to  the  vis  medicatrix  naturce, 
and  less  to  the  power  of  drugs  and  chemicals. 
Simple  remedies  and  good  nursing  are  half  the 
battle  ;  and  if  a  patient  afflicted  with  the  mumps, 
measles,  sore  throat,  or  even  some  of  the  moi-e 
serious  diseases,  is  treated  bj'  any  of  the  dif- 
ferent classes  of  mental  healers,  he  will  proba- 
bl}-  recover,  and  another  victor}-  is  scored  for 
"  Christian  science."  The  fact  that  he  would 
have  got  well  anywa}',  even  if  he  had  been 
"conjured"  by  a  negro  voudou  or  anointed 
with  oil  bj'  a  Mormon  elder,  is  not  taken  into 
account. 

An  enthusiastic  healer  once  related  to  us 
the  remarkable  success  he  had  had  in  the  treat- 
ment of  a  small  boy  who  had  developed  an 
exceedingly  vigorous  boil.  "  The  treatment 
was  perfectly-  successful,"  he  declared.  "Did 
the  boil  break?"  we  inquired.  "Oh,  j-es, 
after  a  week's  treatment  it  broke,  and  the 
child  was  soon  perfectly  well."  We  said 
nothing  more,  but  recalled  to  mind  several 
instances  in  our  own  personal  experience 
where  these  "Job's  comforters"  had  broken 
without  the  slightest  exercise  of  faith,  will- 
power, or  even  Christian  science  on  our  part. 

The  acceptance  of  such  absurd  theories 
among  so  manj-  persons  of  superior  intelli- 
gence and  intellectual  ability'  is  hard  to  account 
for,  and  we  can  only  explain  it  b}-  the  lack  of 
scientific  training  in  the  schools.  So  much 
time  is  taken  up  with  the  dead  languages,  or 
wasted  in  innumerable  studies  of  little  or  no 
importance,  that  no  time  is  left  for  the  attain- 
ment of  the  power  to  make  observations  cor- 
rectly, and  reason  upon  them  in  an  intelligent 
and  scientific  manner ;  and  until  a  radical 
change  is  made  in  this  respect,  we  fear  that 
mind-cures,  patent  medicines,  Keeley  motors, 
perpetual  motions,  and  the  thousand  and  one 
humbugs  of  ever3-da3-  life,  will  continue  to 
flourish,  and  gather  in  their  dupes  as  here- 
tofore. 


[Speci.Tlly  compiled  for  the  Popular  Science  News.] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY    W.    S.    WELLS,    M.D. 

Dr.  Paulinis  publishes,  in  the  Bulletin  MMi- 
cal,  a  report  of  an  epidemic  of  diphtheria  occur- 
ring in  one  of  the  Grecian  isles,  which  lends 
considerable  support  to  the  possibilitj'  that 
this  disease  may  originate  from  poultry. 

For  over  thirty  years  no  case  of  diphtheria 


had  been  seen  on  the  island.  Suddenly  the 
disease  developed,  and  five  fatal  cases  occurred 
in  one  family.  The  epidemic  soon  spread 
through  the  entire  community,  thirty-six 
dying  from  the  disease.  Upon  examination 
to  discover  its  source,  it  was  found  that  a 
flock  of  turkeys  had  been  received,  some  three 
weeks  before,  from  Salonica.  Two  of  the 
turkeys  were  sick  on  their  arrival,  and  each 
of  the  others  was  attacked  in  succession. 
Dr.  Paulinis  found  two  of  them  still  sick,  and 
inspection  showed  patches  of  pseudo-mem- 
brane on  the  mucous  membrane  of  the  vault 
of  the  palate  and  of  the  pharynx. 

On  detaching  strips  of  the  exudation  by  the 
forceps,  the  mucous  membrane  beneath  was 
seen  to  bleed  slightly.  The  glands  of  the 
neck  were  swollen,  and  in  one  of  the  fowls 
the  diphtheritic  process  had  extended  to  the 
larjnx,  as  was  shown  by  the  hoarseness  of 
the  cr}-  and  the  difficult  breathing.  One  of  the 
turkeys,  which  had  recovered  from  the  throat 
aflfectio'n,  sufllered  from  paralysis  of  the  legs, 
being  unable  to  walk. 

The  garden  where  the  turkeys  were  was  at 
the  northern  extremit}-  of  the  town,  and  the 
first  children  attacked  were  in  the  immediate 
neighborhood ;  and  there  was  a  north  wind 
blowing  the  greater  part  of  the  time,  which 
the  doctor  believes  disseminated  the  germs  of 
the  disease.  He  concluded,  from  his  experi- 
ence, that  the  diphtheria  of  the  fowl  is  similar 
in  its  course  and  symptoms  to  the  disease 
occurring  in  man,  and  that  it  can  be  carried 
from  the  one  to  the  other,  sometimes  through 
the  medium  of  the  air.  This  suggestion  that 
the  human  disease  might  originate  from,  or  be 
spread  through  the  agency  of,  chickens  or  other 
poultry,  has  been  noted  by  other  writers,  as 
well  as  that  cats  or  other  pets  maj'  conve}'  the 
poison  from  one  family  to  another. 

At  the  St.  Louis  Medico-Chirurgical  Society 
Dr.  Todd  stated  that  in  the  dissecting-room 
had  been  found  a  subject  without  clavicles 
(collar-bones).  There  was  nothing  but  a 
fibrous  cord  to  represent  them.  In  the  litera- 
ture of  the  subject  which  he  had  searched 
Dr.  Todd  had  been  unable  to  find  any  cases 
of  this  kind  reported,  althougli  the  radius, 
fibula,  and  some  other  bones  have  in  rare 
cases  been  found  absent.  In  the  remarks 
following,  Dr.  Barclaj'  observed  that  it  was  an 
interesting  fact  in  comparative  anatomy  that 
in  some  species  of  the  cat  tribe  the  clavicles 
are  simply  rudimentary.  Dr.  Fr^-  stated  that 
several  varieties  of  highlj'  organized  vertebrata 
have  no  clavicles  ;  the  bears,  for  instance. 

Dr.  Todd  continued  b}-  stating  that  very  few 
animals  have  clavicles.  It  is  onl}-  those  ani- 
mals that  use  the  anterior  extremities  as  man 
does,  that  have  clavicles  at  all.  The  herbivora 
and  carnivora,  even  the  lion,  has  none.  The 
clavicle  of  the  African  lion  is  onlj-  an  inch  and 
a  half  or  two  inches  long,  and  is  embedded  in 
a  mass  of  muscles  of  the  neck.  Of  course, 
in  these  animals  the  shoulders  do  not  have  to 
be  kept  apart. 

In  birds,  where  the  pectoral  muscles  (breast) 
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are  veiy  strong,  the  clavicles  are  enormous. 
In  birds  which  have  great  power  of  flight  the 
clavicles  are  anchylosed  or  solidlj'  attached. 
The  doctor  regarded  It  as  very  curious  to  meet 
with  a  case  of  an  adult  person  without  clavicles. 
It  is  one  of  the  first  bones  to  ossify  in  a  human 
skeleton. 

Dr.  Orecchia  (Gazzetta  degli  Ospitali)  has 
recently  called  attention  to  the  frequent  com- 
bination of  inflammation  with  cancer  in  the 
same  part,  the  cancer  being  sometimes  so 
obscured  in  this  way  as  to  be  overlooked  for  a 
considerable  time.  He  reports  cases  in  which 
this  occurred.  In  one  of  these  there  was 
cancer  of  the  larynx,  which  was  supposed  to 
be  nothing  more  than  simple  inflammation  of 
the  membrane  investing  the  organ  of  the  voice  ; 
in  two  cases  of  supposed  inflammation,  simple, 
of  the  jaw-bone,  it  turned  out  that  thej'  were 
cancerous ;  in  another,  inflammation  of  the 
tissues  surrounding  the  rectum  masked  a  rectal 
cancer ;  in  a  case  commencing  as  simple 
mumps,  and  treated  as  such,  it  developed  con- 
cealed cancer  of  the  parotid  gland ;  and  in 
still  another,  simple  inflammation  of  the  lip  for 
some  time  served  to  mask  the  presence  of  a 
cancer. 

The  possibility  of  malignant  disease  under- 
lying what  appears  to  be  a  simple  inflamma- 
torj'  process  should  rJbver  be  forgotten  when 
the  age  and  appearance  of  the  patient,  and  the 
part  afl'ected,  are  such  as  to  make  the  exist- 
ence of  cancer  probable.  Dr.  Orecchia  be- 
lieves that  in  these  cases  the  cancer  is  the 
primary'  disease,  which,  owing  to  slightness 
of  the  symptoms,  remains  unnoticed  till  the 
supervention  of  iuHammation  calls  attention 
to  the  part. 

A  CORRESPONDENT  wrltcs  from  Paris  that  a 
new  symptom,  characteristic  of  cancer  of  the 
uterus,  has  been  announced  by  Petit,  Troisier, 
and  Kaymond,  each  of  whom  found  the  exist- 
ence of  an  enlarged  lymphatic  gland  above 
the  left  clavicle  in  cases  of  cancer  of  the  neck 
of  the  womb. 

M.  PiNARD  treats  cracked  nipples  with  great 
success  as  follows  :  As  soon  as  there  are  any 
appearances  of  cracks,  or  even  tenderness,  of 
the  nippies,  a  compress  folded  in  four,  and 
steeped  in  boracic  acid  solution,  three  or  four 
per  cent,  is  applied.  Oil  silk  is  placed  over 
the  compress  to  prevent  evaporation,  over  this 
a  layer  of  cotton  wadding,  and  the  whole  se- 
cured by  a  bandage. 

M.  MoNiERE  relieves  painful  menstruation 
in  its  most  violent  forms  by  giving  an  enema 
oontaining  thirty  grains  each  of  bromide  of 
potassium  and  chloral.  One-half  of  this 
amount  to  young  girls. 

In  wound  of  the  abdominal  wall.  Dr.  M.  B. 
Carson,  in  Journal  of  American  Medical  Asso- 
ciation, says  he  would,  on  the  first  indication 
of  peritonitis,  open  the  abdomen,  and  keep  it 
thoroughly  drained.  In  cases  of  hemorrhage 
after  bruise,  if  the  patient  survives  the  shock 


of  the  injury,  he  would  open  the  abdomen, 
and  treat  the  bleeding  directly.  In  cases  of 
supposed  rupture  of  the  bowel,  he  would 
operate  immediately,  "  for  exploratory  hiparot- 
omy  is  far  less  fatal  than  the  expectant  plan 
of  treatment." 

Professor  Pp:tresen,  in  Progres  Med., 
recommends  brionia  diocia  wine  as  far  supe- 
rior to  ergotinc  in  the  treatment  of  liemorrhage 
from  the  womb.  Three  hundred  grains  of  the 
root  are  macerated  for  eight  days  in  a  (juart 
of  white  wine.  Dose,  a  tablespoonful  every 
iiour  until  the  bleeding  stops. 

Professor  Cjiouppe  is  credited  with  stating 
that  antipyrin,  when  given  with  ergot,  pro- 
duces painless  uterine  contractions,  and  there- 
fore is  a  most  useful  combination  after  cliild- 
birth  and  also  in  cases  of  painful  menstruation. 

Beugmann,  the  celebrated  German  surgeon, 
recommends  {Deutsche  Med.  Woch.)  a  new 
treatment  of  fracture  of  the  patella,  by  chisel- 
ling off"  an  oblique  portion  of  the  head  of  the 
tibia,  along  with  the  insertion  of  the  ligamen- 
tum  patelhe,  so  as  to  let  the  lower  fragment 
of  the  patella  be  easily  moved  up.  Suturing 
of  the  fragment  is  then  accomplished.  This 
operation  is  recommended  for  cases  of  non- 
union after  transverse  fracture.  In  recent 
cases  Boi'gmann  empties  the  knee-joint  of 
blood  and  serum  b^-  aspiration,  and  then  se- 
cures rest  and  apposition  of  the  fiagments  by 
splints  and  elastic  bandaging.  Early  massage 
of  the  extensor  muscles  is  advised. 

In  applying  plastcr-of-Paris  bandages,  the 
secret  is,  to  have  all  the  sizing  taken  out  of  the 
material  used  ;  so  that,  when  a  piece  of  mus- 
lin to  be  saturated  is  thrown  in  the  mixture 
of  water  and  plaster,  it  will  readily  absorb  the 
same.  The  plaster  will  "set"  more  quickly 
if  a  little  salt  is  added.  A  roller  made  of  lint 
is  regarded  as  better  than  cotton  next  to  the 
part  to  be  plastered. 

A  REPORT  of  some  successful  experiments  in 
purifying  water  from  organic  germs  is  given 
in  the  Annals  of  Hygiene. 

Specimens  of  water  that  were  found  by  the 
use  of  a  powerful  microscope  to  be  full  of 
animal  life,  disease-germs,  etc.,  were  charged 
with  fairly  strong  currents  of  dynamic  elec- 
tricity, and  then  carefully  covered,  to  prevent 
any  contamination  from  the  air. 

After  fourteen  days  it  was  examined  again, 
and  not  a  sign  of  living  animalcuhe  or  dis- 
ease germs  could  be  found  ;  while  samples  of 
water  kept  in  the  same  way,  without  being 
charged  with  electricity,  showed  as  full  of  or- 
ganisms as  when  first  examined.  These  ex- 
periments, which  were  carried  on  at  Pittsburgh, 
if  confirmed,  indicate  another  among  the  im- 
portant and  valuable  applications  of  electricity 
for  medical  and  sanitar}-  purposes. 

A  Piiii.ADELi'HiA  physician,  says  the  Bulle- 
tin, concludes  that  many  headaches  are  often 
due  to  absorption  of  the  lead  used  in  finishing 


hat-bands.  We  analyzed  a  black  japanned 
band  worn  by  a  patient  suffering  from  head- 
ache, and  fpund  it  contained  three  grains  of 
lead  salts. 

Dryness  of  the  mouth,  occurring  as  an  affec- 
tion, more  especiall}'  in  old  people,  is  bene- 
fited by  jaborandi,  according  to  Dr.  Iladden 
of  London. 

Spongy  gums,  congested  or  receded,  are 
treated  successfully  {Kansas  City  Medical  In- 
dex) by  applying  gl3'cerole  of  tannin. 

Brief  inhalations  of  carbonic-acid  gas  are 
said  by  Dr.  E.  Weil  to  relieve  cough  and  dilli- 
cult  breathing. 


[Original  in  Popiiktr  Science  A^eUJS.] 

SOME   FACTS   CONCERNING    BEIGIIT'S 
DISEASE. 


BY   JOHN    CROWBLL, 
I. 


M.D. 


The  prevalence  of  Hright's  disease  in  these  busy, 
rushing  days  of  ours  has  turned  the  attention  of 
the  medical  profession  to  the  more  minute  exami- 
nation of  the  nature  and  cause  of  tlie  affection ;  and 
many  interesting  facts  and  conditions  have  been 
revealed  by  the  aid  of  the  chemist's  tests,  the  mi- 
croscope, and  pathological  studies  and  comparisons. 
Ever  since  the  discoveries  of  Ur.  Briglit  in  1827, 
there  lias  been  more  or  less  helpful  literature  pre- 
sented, and  recent  investigations  are  suggestive  in 
the  diagnosis  and  treatment  of  the  disease.  One 
important  office  of  the  kidneys  is  to  eliminate  some 
of  the  morbid  products  of  the  blood,  the  result  of 
the  disintegration  which  is  constantly  taking  place 
in  the  physical  organism.  Thekidneys,  then,  in  con- 
nection with  the  liver,  lungs,  the  glands  of  the 
alimentary  canal,  and  the  skin,  may  be  called 
the  scavengers  of  the  body.  The  lungs  eliminate  the 
carbonic  acid,  the  liver  the  carbo-hydrogen,  and 
the  kidneys  the  nitrogenous  products.  But  there  is 
still  another  office  for  the  kidneys:  they  serve  as  a 
safety-valve  in  regulating  the  quantity  of  water 
in  the  blood.  They,  with  the  lungs  and  the  skin, 
are  the  only  means  through  which  the  system  has 
power  to  remove  the  water  from  the  vital  fluid. 
Under  ordinary  conditions  each  excretory  organ  is 
limited  to  its  own  special  function,  yet  there  are 
certain  complementary  relations  between  them 
which  enable  them  to  render  assistance  to  each 
other.  For  example,  when  respiration  is  active, 
the  lungs  eliminate  more  carbonic  acid,  and  the 
liver  secretes  less  bile,  which  consists  largely  of 
carbon  Similar  relations  exist  between  the  skin 
and  the  kidneys. 

Fresh  healthy  urine  is  a  clear  araber-yellow 
liquid,  of  a  peculiar,  disagreeable  odor,  an<l  a  well- 
marked  acid  reaction.  If  permitted  to  stand  a  while, 
a  slight  cloudiness  appears,  consisting  of  mucus, 
which  forms  a  sediment.  Still  later  it  becomes 
alkaline,  owing  to  the  decomposition  of  urea  into 
carbonate  of  ammonia  and  a  precipitate  of  earthy 
phosphates.  Healthy  urine  may  become  turbid  soon 
after  being  voided,  because,  in  cooling,  the  urates 
of  soda  and  ammonia  are  precipitated,  which  are 
insoluble  in  cold  water.  The  amount  of  urine 
pa.ssed  by  a  healthy  adult  in  twenty-  four  hours  is 
about  thirty  ounces  in  summer,  and  forty  ounces  in 
winter.  The  specific  gravity  varies  with  the  amount 
of  solid  food  taken,  the  average  for  the  year  being 
about  10-0,  rising  to  1025  in  summer,  and  falling 
in  winter  to  1015.  Of  course,  these  figures  vary 
according  to  various  conditions  of  diet  and  habits; 
and  it  is  interesting  to  observe  that  the  amount  of 
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urea  is  always  diminished  by  a  vegetable  diet,  while 
the  quantity  of  uric  acid  is  not  appreciably  affected. 
A  knowledge  of  this  fact  is  important  in  the  treat- 
ment of  Bright's  disease :  vegetable  diet  increases 
the  amount  of  extractive  matter  in  healthy  urine, 
while  animal  diet  diminishes  it;  but  tlie  amount  of 
phosphates,  lactic  acid,  and  lactates  is  but  slightly 
changed  by  an  animal  or  mixed  diet. 

In  testing  the  urine  for  albumen,  it  is  always  well 
to  employ  both  heat  and  nitric  acid.  Heat  alone 
often  separates  earthy  salts,  which  to  the  eye  may 
resemble  a  slight  cloud  of  albumen,  and  nitric  acid 
alone  sometimes  precipitates  uric  acid,  with  urate 
of  ammonia  in  exce.ss.  But  if  the  coagulum  pro- 
duced by  heat  also  resist  the  nitric  acid,  we  may  be 
reasonably  sure  that  we  have  albumen  in  the  urine. 
The  mere  presence  of  albumen  in  the  urine  is  not 
sufficient  evidence  of  Bright's  disease:  it  may  ac- 
company cystitis  or  htematuiia,  or  may  follow  the 
action  of  a  blister  affecting  the  kidneys,  or  result 
from  mercurialism,  errors  in  diet,  or  confirmed 
dyspepsia.  But  in  all  such  cases  the  presence  of 
albumen  is  only  temporary,  and  does  not  present  the 
diagnostic  test  of  persistency. 

The  question  whether  albumen  is  ever  found  in 
the  urine  of  persons  apparently  healthy,  in  whom 
no  trace  of  disease  can  be  detected,  is  receiving 
some  attention,  and  the  recent  investigations  of 
Professor  (Jrainger  Stewart  upon  this  subject,  and 
communicated  by  him  to  the  Edinburgh  Royal 
Society,  are  interesting.  lie  found  albumen  present 
in  thirty-one  per  cent  of  the  urines  of  four  hundred 
and  seven  healthy  persons.  These  individuals  were 
engaged  in  a  great  variety  of  occupations ;  but  it  is 
worthy  of  notice  that  nearly  all  were  of  the  poorer 
classes,  living  under  bad  hygienic  conditions.  Thus, 
in  forty  children  of  one  of  the  city  poorhouses,  17.5 
per  cent  had  albumen;  and  of  forty  male  inmates, 
67.5  per  cent.  From  his  observations,  Professor 
Stewart  concluded  that  albumen  may  be  elimi- 
nated from  the  healthy  kidney,  and  is  not  in  itself  a 
sign  of  disease,  and  that  therefore  the  presence  of 
albumen  in  the  urine  is  not  a  sufficient  cause  for 
rejecting  a  candidate  for  life  insurance.  Such 
deductions  are  not  worth  much  in  establishing  a 
theory,  and  they  should  be  accepted  with  caution. 
Experiments,  to  be  reliable  in  the  premises,  should 
come  from  a  much  larger  number  of  individuals 
living  amid  the  most  healthy  surroundings,  and 
under  the  most  favorable  conditions. 

For  the  present,  therefore,  it  will  be  safe  to  adhere 
to  the  test  that  the  persistent  presence  of  albumen 
in  the  urine  is  a  pretty  sure  indication  of  albumi- 
nuria. But  as  this  is  an  age  of  investigation,  the 
practitioner  gladly  welcomes  the  results  of  experi- 
ments; and  he  should  not  be  too  slow  in  accepting 
theories  based  upon  a  broad  and  intelligent  line  of 
study,  observation,  and  experiment. 

English  and  American  authorities  generally  agree 
in  classifying  Bright's  di.sease  under  two  condi- 
tions, —  the  acute  and  the  chronic. 

Upon  the  continent  of  Europe  this  division  is  not 
rigidly  followed.  The  acute  form  is  far  less  .com- 
mon than  the  chronic,  and  is  apt  to  follow  the  acute 
stages  of  smallpox,  scarlet-fever,  and  diphtheria.  In 
scarlet-fever  it  sets  in  about  the  second  week  in 
cases  where  the  eruption  is  not  well  defined,  and  is 
aggravated  by  exposure  to  cold  and  dampness. 

In  smallpox  it  occurs  during  the  period  of  des- 
quamation, and  in  cases  where  the  system  has 
received  a  severe  shock  from  the  poison.  In  diph- 
theria we  find  it  in  cases  where  the  system  ha.s 
become  very  much  reduced  by  the  severity  of  the 
disease. 

In  the  early  stages  of  this  form  of  the  disease,  the 
urine  presents  a  smoky  color,  having  an  acid  re- 
action, and  a  specific  gravity  ranging  from  1025  to 
1030.    After  standing  a  while,  a  flocculent,  brown- 


ish sedimeijt  forms,  which  under  the  microscope 
will  be  found  to  consist  of  blood-corpuscles,  epithe- 
lial cells,  free  nuclei,  coagulated  fibriue,  and  tube- 
casts,  which  consist  of  three  forms,  corresponding 
to  the  three  layers  of  the  walls  of  the  uriniferous 
tubes. 

The  microscope  is  necessary  in  order  to  detect  the 
diagnostic  elements  of  the  casts  of  the  tubuli  urin- 
iferi,  which  constitute  a  marked  feature  in  this 
disease.  These  casts  are  of  four  kinds,  indicative 
of  different  stages  of  the  disease:  but  sometimes  the 
exudative,  desquamative,  fatty,  and  waxy  casts 
are  found  mingled,  one  with  another,  in  various 
proportions ;  but  the  predominance  of  any  one  kind 
will  enable  us  to  distinguish  the  condition  of  the 
disease.  The  unfavorable  symptoms  of  the  acute 
form  are,  increase  of  albumen,  a  diminution  in  the 
quantity  of  urine  passed,  and  the  elimination  of 
blood,  as  evinced  in  the  darkened  color  of  the  urine, 
and  more  clearly  revealed  by  the  microscope. 
(To  be  continued.) 


THE  INFLICTION  OF  THE  DEATH  PENALTY 
BY  ELECTHICITY. 

In  the  month  of  July,  1887,  there  was  conducted 
a  series  of  experiments  calculated  to  throw  consid- 
erable light  upon  the  value  of  electricity  in  killing 
dogs. 

The  electrical  apparatus  consisted  of  a  common 
pine  box  lined  with  zinc,  and  connected  with  one 
pole  of  the  electric-light  current  for  that  portion  of 
the  city.  When  in  use,  the  box  was  partially  filled 
with  water.  Connected  with  the  electric-light  wire, 
representing  the  other  pole,  was  an  ordinaiy  dog 
muzzle,  supplied  with  an  iron  or  copper  bit,  which 
was  inserted  into  the  mouth  of  the  canine. 

The  animal  being  placed  in  the  box,  the  switch 
making  the  circuit  was  turned,  causing  the  appar- 
ent instantaneous  death  of  the  animal.  Only  in 
exceptional  cases  were  any  movements  noted  after 
the  current  was  made. 

The  results  obtained  by  experiments  conducted 
in  this  manner  leaves  the  subject  just  where  public 
opinion  would  place  it;  viz.,  that  electricity  will  kill 
quickly.  However,  to  ascertain  how  quickly  and 
thoroughly,  requires  further  demonstration. 

The  heart  may  rightfully  be  considered  the 
centre  of  function,  and,  in  the  execution  of  crim- 
inals by  the  legalized  hanging  process,  is  always 
examined  to  ascertain  when  death  ensues.  In 
favorable  cases  it  is  known  that  the  heart  may 
beat  from  six  to  ten  minutes,  and  in  some  cases  it 
has  been  known  to  beat  from  fifteen  to  thirty 
minutes,  before  death. 

To  refer  to  the  experiments:  A  fair-sized  dog 
was  placed  under  the  influence  of  chloroform ;  an 
incision  was  made  in  the  trachea,  in  which  a  tube, 
connecting  with  the  foot-bellows,  and  supplied  with 
suitable  valve  for  respiratory  purposes,  was  at- 
tached. Respirations  were  then  kept  up  by  these 
artificial  means.  The  chest  walls  (thoiax)  were 
then  removed,  so  that  the  heart  and  lungs  were 
exposed  to  view.  The  dog  was  then  placed  in  the 
zinc-lined  box,  the  muzzle  put  on,  and  the  forced 
respiration  kept  up  until  just  before  the  cui'rent  was 
made.  The  heart  was  beating  as  in  life;  but,  the 
instant  the  circuit  was  made,  it  ceased  its  action, 
and  became  a  mere  mass  of  quivering  tlesh;  not 
the  least  resemblance  to  a  rythmical  movement 
was  observed  after  the  current  was  made.  The 
demonstration  as  to  suddenness  of  stoppage  of  the 
heart  exceeded  all  anticipation.  The  interference 
with  all  function  was  electrically  in.stantaneous; 
death  ensued  from  electrical  shock;  the  ordinary 
conditions  of  dying  were  absent.  Nothing  could 
be  more  sudden. 

In  this  second  experiment  it  was   also   noticed 


that  an  attempt  to  respire  was  made  by  the  animal 
after  the  current  was  made.  This  undoubtedly 
indicated  that  the  respiratory  centre  in  the  brain 
(medulla)  had  not  completely  lost  its  susceptibility 
to  impressions,  and  that,  through  the  want  of 
oxygen  in  the  blood  and  centre  noted,  the  effort  to 
breathe  was  formulated.  This  has  an  important 
bearing  upon  the  apparatus  to  be  used  in  execu- 
tions, inasmuch  as  it  indicates  that  the  poles  should 
be  arranged  to  pass  the  current  through  the  centre 
of  function  in  the  brain.  Upon  physiological 
grounds,  also,  this  is  indicated. 

Even  without  this  refinement  of  precision  in  the 
apparatus,  as  has  been  shown  in  this  experiment, 
where  the  current  was  not  passed  directly  through 
the  functional  brain  centres,  the  sudden  stoppage 
of  the  heart  would  indicate  that  electricity  offers 
the  most  rapid  agent  in  producing  death  that  we 
have  at  our  command.  The  mere  estimates  of  the 
difference  in  the  speed  of  the  electric  as  compared 
with  the  nervous  current  would  further  indicate 
that  our  senses  could  not  interpret  or  apprehend 
the  passage,  or  that  death  produced  by  such  means 
would  be  absolutely  painless  to  the  culprit. 

From  these  observations  the  following  deduc- 
tions may  be  drawn :  — 

1.  That  death  produced  by  a  sufficiently  power- 
ful electric  current  is  the  most  rapid  and  humane 
of  that  produced  by  any  agent  at  our  command. 

2.  That  resuscitation  after  the  passage  of  such 
a  current  through  the  body  and  functional  centres 
of  the  brain  is  impossible. 

3  That  the  apparatus  to  be  used  should  be 
arranged  to  permit  the  current  to  pass  through  the 
centres  of  function  and  intelligence  in  the  brain.  — 
George  E.  Fell,  M.D.,  in  Buffalo  Medical  and 
Surgical  Journal. 

— • — 

[Original  in  Popular  Science  News.] 
BUTTERMILK  AS  A  MEDICINE. 

BY    DR.    S.    F.    LANDREY. 

With  the  rapid  growth  of  reconstructive  medi- 
cine, comes  opportunely  the  re-introduction  of  old 
and  well-known  domestic  remedies,  among  which 
buttermilk  demands  a  respectable  place.  A  young 
lady  patient  of  the  writer's  was  suffering  from  a 
severe  consumptive  cough.  None  of  the  usual 
antispasmodics,  expectorants,  etc. ,  seemed  to  do  any 
good,  simply  because  her  stomach  was  too  weak 
to  bear  enough  medicine  to  effect  the  purpose. 
Finally  I  suggested  to  her  mother  the  use  of  hot 
buttermilk.  It  was  adopted  at  once.  Her  first 
night's  experience  was  one  of  comparative  freedom 
from  cough  and  pain,  and  a  pleasant  slumber  for 
several  hours.  It  was  continued  for  a  long  time, 
with  an  unvarying  relief  of  all  her  previous  distress- 
ing symptoms,  and  an  almost  perfect  freedom  from 
cough  for  several  hours  after  each  draught  of  the 
hot  buttermilk.  Lingering  at  one  time  for  weeks 
from  an  attack  of  congestive  fever,  dosed  with  cal- 
omel and  quinine  almost  beyond  endurance,  the 
writer  began  to  desire  buttermilk  to  drink.  The 
physician  "  didn't  believe  in  humoring  the  whims 
of  patients,"  as  he  expressed  it;  besides,  he  con- 
tended that  a  single  drink  of  the  obnoxious  fluid 
might  produce  death,  as  acids  and  calomel  were 
incompatible  dwellers  in  the  same  stomach.  But 
I  was  a  good  persuader,  and  my  mother  was  a  sus- 
ceptible subject.  The  buttermilk,  "fresh  from  the 
churn,"  was  procured  and  drank.  No  evil  re- 
sulted; instead  came  a  perspiration  and  .speedy 
recovery. 

Many  years  afterward  I  had  mis.sed  my  usual 
noon-meal.  It  was  about  two  or  three  o'clock 
P.M. —  dinner,  of  course,  was  over —  when  I  reached 
a  farmhouse,  weak,  tired,  hungry,  and  "  all  out 
of  condition  "  for  active  work.     Dinner  was  sug- 
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gested  by  the  housewife.  "  No,  indeed  I  "  said  I, 
"  not  this  time:  I  am  nearly  home.  But  if  you  have 
any  buttermilk,  I  will  take  a  drink  of  that  to  stay 
my  stomach."  A  good,  kind-hearted  woman,  she 
soon  brought  up  a  pitcher  of  buttermilk  from  the 
cool  spring-house,  while  I  examined  my  patients 
and  prescribed  for  them.  Perhaps  a  pint  was 
drank  daring  the  stay  of  nearly  an  hour.  For 
months  indigestion  had  held  his  unfriendly  grasp 
on  my  stomach.  From  that  notable  day  forward 
his  reign  was  broken ;  my  stomach  was  healed,  and 
I  could  ride  all  day,  if  necessary,  without  feeling 
so  woebegone  from  the  lack  of  food  as  before  the 
drinking  of  the  buttermilk. 

There  are  people,  however,  who  cannot  use  but- 
termilk at  all,  and  some  who  cannot  use  milk  of 
any  kind,  nor  butter;  but  to  others  it  proves  both 
food  and  medicine. 


THE  PROGNOSIS    OF  VARIOUS  DISEASES. 

Dr.  Pye-Smitii  sums  up  the  conclusions  arrived 
at  in  his  paper  in  the  following  pi'ognostio  apho- 
risms :  — 

Epidemic  diseases  are  most  fatal  when  first  intro- 
duced; acute  diseases,  following  upon  chronic,  are 
the  most  dangerous  ;  a  degree  of  pyaemia  which  is 
of  slight  importance  in  a  child,  is  grave  in  an  adult, 
and  imminently  perilous  in  an  old  man. 

Typhus  fever  is  most  dangerous  to  persous  who 
have  passed  their  sixtieth  or  fiftieth  year,  less  so 
to  infants  and  those  between  thirty  and  fifty-five, 
and  least  dangerous  to  children  about  five  and  to 
young  adults. 

Smallpox  in  these  particulars  closely  resembles 
typhus.  Whooping-cough  is  dangerous  during  in- 
fancy, and  benign  after  five  years  of  age.  Scarlet- 
fever  seldom  takes  on  a  malignant  form  when  it 
attacks  adults.  Acute  lobar  pneumonia  has  usu- 
ally a  favorable  issue  in  youth,  and  is  usually  fatal 
in  advanced  years.  In  young  adults  pneumonia  is 
rarely  fatal  unless  the  patient  has  disease  of  the 
kidneys  or  of  the  heart,  or  is  of  intemperate  habits. 
Pneumonia  is  also  a  dangerous  complication  of 
fevers  or  acute  rheumatism.  Acute  lobar  pneu- 
monia, when  not  fatal,  leaves  the  lung  uninjured 
after  recovery,  and  the  patient  in  good  health.  It 
is  seldom  or  never  followed  by  phthisis,  even  when 
it  attacks  the  apex.  Primary  acute  pleurisy  is  not 
fatal  unless  it  is  accompanied  by  pericarditis. 
Pleurisy,  if  under  treatment  it  ends  in  death,  is 
secondary  to  tubercle  or  to  cancer,  or  to  disease  of 
the  kidneys.  CEdema  of  the  larynx  is  very  seldom 
dangerous;  cedema  of  the  lungs  is  usually  so. 
Acute  bronchitis  is  a  frequent  cause  of  death  in 
young  children  and  old  people.  Fatal  bronchitis 
in  persons  between  ten  and  sixty  years  of  age  is 
either  capillary,  or  secondary  to  tubercle.  Phthisis 
is  most  pernicious  when  it  is  hereditary.  Con- 
sumptive patients,  who  lose  flesh  and  color  and 
appetite,  with  but  little  signs  of  disease  in  the 
lungs,  are  in  a  worse  case  than  those  who  have 
marked  local  symptoms,  but  whose  appetite  and 
nutrition  are  good.  Haemoptysis,  even  when  co- 
pious, is  not  always  of  ill  omen. 

It  is  rare  for  hemorrhage  from  either  the  lungs 
or  the  stomach  to  be  immediately  fatal,  except  it 
proceed  from  aneurism.  Chronic  valvular  dis- 
ease of  the  heart,  when  it  complicates  phthisis, 
does  not  aggravate  the  latter,  —  rather,  it  checks 
its  progress.  Sudden  death  is  more  frequent  from 
aortic  than  from  mitral  lesions,  in  regurgitant 
than  in  obstructive  disease  of  the  aortic  valves,  and 
in  stenosis  than  in  dilatation  of  the  mitral  orifice. 
Apoplexy,  when  ingravescent,  is  commonly  fatal. 
In  apoplectic  attacks  the  ultimate  prognosis  de- 
pends chiefly  upon  the  degree  and  continuance  of 
unconsciousness,  the  immediate  prognosis  upon  the 
degree  in  which  respiration  is   afflicted.     Chronic 


diseases  of  the  spinal  cord  are  more  likely  to  end 
favorably  in  women  than  in  men.  Chorea  is  only 
fatal  when  the  patient  cannot  sleep.  Malignant 
tumors  are  more  rapidly  fatal  in  the  young  than 
in  the  old.  Cancers  in  the  aged  are  exceedingly 
slow  in  their  process,  and  may  even,  in  rare  cases, 
atrophy.  Stone  in  the  kidney  may  frequently  be 
cured  without  operation.  The  opposite  is  true  of 
stone  in  the  bladder.  Diabetes  is  rapidly  fatal 
when  it  occurs  in  voung  men,  more  curable  in 
middle  life,  and  of  little  danger  in  later  years. 
Diarrhoea  is  dangerous  only  in  infants  and  in 
persons  above  sixty  years  of  age.  —  London  Medical 
Recorder. 


URUG-STORES  IN  GERMANY". 
The  drug-stores  have  a  curious  way  here  of 
shutting  up  just  about  the  time  you  want  them. 
And  as  soon  as  it  begins  to  grow  dark,  down  go  the 
shutters ;  and  if  you  need  any  thing,  you  go  to  a  lit- 
tle bell-handle  outside  of  one  of  the  iron  shutters, 
and  ring  it.  Then  you  hear  some  one  at  a  crank  in- 
side; the  ma.ssive  frame  rolls  up,  and  a  head  looks 
out  of  the  window.  Finally  the  man  or  boy  inside 
opens  part  of  the  window,  and  you  talk  through 
a  pane  of  glass,  and  make  known  your  wants. 
Instead  of  getting  angry  at  being  aroused,  the  man 
begs  your  pardon  for  keeping  you  outside,  and  says: 
"1  thank  you  for  your  order."  If  you  have  not 
the  exact  change,  and  the  man  inside  is  in  the 
same  predicament,  he  will  beg  you  most  politely, 
and  thank  you,  to  allow  him  to  change  it.  Having 
done  so,  he  will  thank  you  for  calling  (evidently 
taking  the  visit  as  a  social  one),  bow,  close  his  lit- 
tle peep-hole,  bow  again,  and  then  smile  sweetly 
as  he  grinds  down  his  iron  shutter,  and  his  smiling 
face  is  lost  to  view.  How  different  from  the  drug- 
gists in  America!  I  remember  I  once  woke  one 
up  in  the  States,  and  he  came  down-stairs  with  a 
shotgun  after  me.  But,  as  I  remarked  before,  they 
have  a  curious  way  of  doing  things  in  Dresden.— 
Exchange. 

— • — 

HOW  TO  TREAT  CRAMPS  IN  THE  LEG. 

Many  persons  of  both  sexes  are  greatly  trou- 
bled with  cramps  in  one  or  both  their  legs.  It 
comes  on  suddenly,  and  is  very  severe.  Most  peo- 
ple jump  out  of  bed  (it  nearly  always  comes  on 
either  just  after  going  to  bed,  or  while  undressing) 
and  ask  some  one  to  rub  the  leg.  I  have  known  it 
to  last  for  hours,  till  in  despair  they  would  send 
for  the  family  physician ;  and  even  then  it  would 
be  hours  before  the  spasm  would  let  up. 

There  is  nothing  easier  than  to  make  the  spasm 
let  go  its  hold,  and  it  can  be  accomplished  without 
sending  for  a  doctor,  who  may  be  tired  and  in  need 
of  a  good  night's  rest.  When  I  have  a  patient  who 
is  subject  to  cramp,  I  always  advise  him  to  pi-ovide 
himself  with  a  good  strong  cord.  A  long  garter 
will  do  if  nothing  else  is  handy.  When  the  cramp 
comes  on,  take  the  cord,  wind  it  around  the  leg 
over  the  place  that  is  cramped,  and  take  an  end  in 
each  hand,  and  give  it  a  sharp  pull,  —  one  that  will 
hurt  a  little.  Instantly  the  cramp  will  let  up,  and 
the  sufferer  can  go  to  bed  assured  it  will  not  come 
on  again  that  night.  For  the  permanent  cure,  give 
about  six  or  eight  cells  of  galvanic  battery,  with 
the  negative  pole  applied  over  the  spot  that  ci'amps, 
and  the  positive  pole  over  the  thigh.  Give  it  for 
ten  minutes,  and  repeat  every  week  for  a  month. 

I  have  saved  myself  many  a  good  night's  rest 
simply  by  posting  my  patients  subject  to  spasm  of 
the  legs  how  to  use  the  cord  as  above.  I  have 
never  known  it  to  fail,  and  I  have  tried  it  after 
they  had  worked  half  the  night,  and  the  patient 
was  in  the  most  intense  agony.  Even  in  such 
cases,  at  the  first  jerk  of  the  cord  all  pain  left.  — 
R.  W.  St.  Claik,  M.D.,  in  Medical  Age. 
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A  three-inch  nail  lias  a  holding  capacity  of  about 
tour  hundred  pounds.  A  steel  pen  of  Esterbrook's, 
with  a  strong  hand  to  guide  it,  will  hold  the  attention 
of  millions. 


Those  who  are  unable  to  take  the  common  cod-liver 
oil,  on  account  of  its  disagreeable  taste,  will  find  in 
Hydroleine  an  improved  substitute.  It  is  much  more 
easily  assimilated  tlian  the  pure  oil,  as  it  is  combined 
with  agents  that  aid  the  digestive  process. 


The  Buffalo  Lithia  Water,  which  is  advertised 
in  this  issue,  is  spoken  of  very  highly  by  physicians 
ID  the  treatment  of  Bright's  disease  of  the  kidneys. 


The  Ice  Machine  manufactured  by  David  Boyle, 
Chicago,  is  giving  such  satisfaction,  that  many  firms 
are  duplicating  their  orders;  and,  with  its  new  im- 
provements, it  is  now  the  model  machine,  superior  to 
any  other  now  in  the  market.  Mr.  Boyle  will  cheer- 
fully furnish  information  and  testimonials  to  those 
who  desire. 


Hoksford's  Acid  Phosphate  is  particularly  service- 
able in  all  disorders  arising  from  indigestion  of  food, 
such  as  dyspepsia,  indigestion,  headache,  sleepless- 
ness, etc.  It  also  affords  nourishment  to  the  cerebral 
and  nervous  systems,  and  gives  vigor  and  renewed 
strength  to  the  human  system  when  weakened  by 
overwork.  The  value  of  this  preparation  has  been 
firmly  established  by  experience  obtained  from  its 
continued  use  in  a  great  variety  of  cases  in  every  part 
of  the  country.  Physicians  of  all  schools  and  in  all 
sections  prescribe  it,  and  constantly  report  its  remark- 
able results.  Horsford's  Acid  Phosphate  is  for  sale 
by  all  druggists  and  dealers  in  medicine. 
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familiar  l)tttntr. 

THE  SURFACE  TENSIOK  OF  LIQUIDS. 

Ii'  vvc  place  a  piece  of  camphor  upon  a  clean 
surface  of  water,  it  will  begin  to  move  about 
in  various  dir^tions,  without  any  apparent 
cause,  and  continue  this  motion  for  a  long 
while.  By  gently  blowing  upon  it,  the  motion 
may  be  increased  ;  and,  singularly  enough,  the 
camphor  will  move  against  the  current  of  air, 
being  apparently  atti'acted  towards  its  source. 
The  same  phenomenon  may  be  observed  when 
the  camphor  is  placed  upon  a  clean  surface  of 
pure    mercury,   previously    slightly    warmed. 


Fia.  1. 


The  particles  dart  about  in  a  most  curious 
manner,  resembling  the  movements  of  little 
tadpoles  swimming  in  water  (Fig.   1).     If  a 


drop  of  oil  or  any  greasy  substance  is  added 
to  the  water  in  which  the  camphor  is  moving, 
it  immediatel}'  stops. 

A  curious  toy  depending  upon  this  phenom- 
enon may  be  made  by  bending  a  piece  of  tin 
into  the  shape  of  a  small  boat,  which  may  be 
provided  with  a  mast  and  flag  (Fig.  2).  A 
piece  of  camphor  is  fastened  to  the  stern,  and 
furnishes  a  motive-power  which  causes  the 
miniature  ship  to  sail  round  in  a  most  mysteri- 
ous manner.  The  explanation  of  this  phe- 
nomenon is  rather  difficult,  and,  in  fact,  is 
not  perfectly  understood  by  any  one  ;  but  it  is 
undoubtedly  due  to  what  is  known  as  the  sur- 
face tension  of  liquids. 

We  know  that  the  surface  of  all  liquids  is  in 
a  state  of  tension,  like  a  piece  of  stretched  in- 
dia-rubber cloth.     This  surface  tension  of  thin 


films  is  beautifully  shown  by  a  soap-bubble, 
which,  when  blown,  and  allowed  to  remain  on 
the  pipe,  contracts  upon  itself,  and  gradually 
grows  smaller,  like  a  toy  balloon  pierced  with  a 
small  hole.  The  current  of  air  issuing  from  the 
end  of  the  pipe  can  be  felt  quite  perceptibly, 
and  will  affect  a  candle-flame  very  strongly. 

But  this  surface  tension  is  not  possessed  by 
a  hollow  sphere  alone  ;  the  surface  of  a  solid 
drop  of  water,  or  a  mass  of  liquid  of  any 
shape,  exercises  the  same  force,  although  it  is 
not  evident,  on  account  of  the  reaction  of  the 
interior  mass. 

This   surface   tension  varies  with   dirt'erer 
liquids,  and  is  greatest  in  the  case  of  water 
If  we  spread  a  film  of   oil,  alcohol,  or  eve 
vapor  of  camphor,  over  the  water,  these  films 
displace  the  water-film,  and  reduce  the  surface 
tension   of  the   whole   to   that   possessed   by 
themselves  alone. 

The  above  considerations  offer  a  very  rea- 
sonable explanation  of  the  movements  of  cam- 
phor upon  water  or  mercury.  Assuming  the 
surface  of  these  liquids  to  be  in  a  high  state  of 
tension,  the  vapor  of  the  camphor  forms  a  film 
of  lower  tension  around  it,  as  it  rests  upon  the 
water.     If  the  tension  was  reduced  regularly- 


in  all  directions,  of  course  no  effect  would  take 
place  ;  but,  as  the  vapor  tends  to  spread  more 
or  less  irregularl}-,  the  tension  will  be  greater 
on  one  side,  and  thus  cause  a  movement  of 
the  piece  of  camphor.  By  blowing  upon  it, 
the  film  of  vapor  is,  of  course,  directed  more 
strongly  in  one  direction,  thus  reducing  the 
tension  of  the  water  or  mercury  in  the  rear, 
and  allowing  the  water-surface  in  front  to  con- 
tract more  strongly,  and  pull  the  camphor 
against  the  current  of  air.  The  effect  can  be 
illustrated  by  placing  a  coin  upon  a  sheet  of 
thin  rubber  stretched  across  a  frame.  While 
the  tension  remains  equal  in  all  directions, 
nothing  takes  place  ;  but  if  we  cut  through  the 
rubber  directly  behind  the  coin,  the  tension  in 
that  direction  is  destroyed,  and  the  contracting 
rubber  pulls  the  coin  forward. 

It  is  only  recently  that  this  phenomenon  of 
surface  tension  has  been  fully  recognized  and 
studied.  It  has  an  important  bearing  upon  the 
subject  of  molecular  physics,  and  has  a  most 
useful  practical  application  in  the  use  of  oil  as 
a  means  of  stilling  the  waves  of  a  stormy  sea, 
which  is  undoubtedly  caused  by  the  difference 
of  surface  tension  between  oil  and  water.  The 
subject  is  a  most  interesting  one,  and  future 
investigations  upon  it  may  greatly  increase 
our  knowledge  concerning  the  constitution  of 
matter  in  the  liquid  form. 

The  accompanying  illustrations  are  from  an 
article  upon  this  same  subject  by  M.  Devaux 
in  La  Nature. 


OPTICAL  ILLUSIONS. 
The  stroboscopic  circles  (Fig.   1)  were  dis- 
covered  by   Professor   Thompson    about   ten 
years  ago.      They   are    probably   familiar   to 


most  of  our  readers ;  but  we  may  say,  that, 
when  the  drawing  is  held  before  the  eyes,  and 
rotated  with  a  sort  of  rinsiiig  movement,  the 
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circles  will  appear  to  revolve  in  the  same  direc- 
tion. The  explanation  of  this  peculiar  illusion 
is  still  somewhat  uncertain.  For  our  own  part, 
we  find  it  impossible  to  look  at  the  circles,  even 
when  the  paper  is  at  rest,  without  having  the 
impression  that  the  circles  are  moving,  first  in 
one  direction,  and  then  in  the  other,  though 
we  have  never  seen  this  appearance  mentioned 
before. 

A  writer  in  La  Nature  suggests  several  in- 


teresting variations  which  maj-  be  given  to  this 
experiment.  If  a  spiral  or  rose-shaped  design 
(Fig.  2)  is  substituted  for  the  concentric  cir- 
cles, the}'  will  also  appear  to  rotate  when  the 
paper  is  moved  as  before  ;  but  the  revolutions 
will  be  in  the  opposite  direction  to  the  move- 
ment of  the  paper.  The  remaining  two  designs 
are  intended  to  be  copied  on  cardboard  three 
or  four  times  larger  than  the  original,  and 
rapidlj'  revolved  on  a  pin  or  wire  passing 
through  the   centre.     Under  these  conditions 


Fig.  3  will  be  curiously  transformed.  The 
four  circles  will  disappear,  and  change  into  a 
single  circle  the  circumference  of  which  is 
bounded  by  the  centres  of  the  real  circles ; 
outside  of  this  spectral  circle  numerous  half- 
circles  appear.  Wlien  Fig.  4  is  rotated  on  its 
axis,  the  parallel  lines  disappear,  and  become 
converted  into  concentric  circles. 

Although  the  efllect  is  much  better  if  the 
designs  are  enlarged,  the  illusions  can  be  ob- 
served very  well  with  those  of  the  size  given. 
Figs.  3  and  4  can  be  cut  out,  and  attached  to 


the  end  of  a  pencil  with  a  little  paste,  when 
they  can  be  readilj'  rotated,  and  will  show 
quite  clearly  the  transformations  described 
above. 


[Original  in  Popular  Science  News,] 
DO  BIRDS  BUILD  BY  INSTINCT,  OR  REASON? 

BY    SAMUEL    BRAZIER. 

In  his  Iteign  of  Law,  the  Duke  of  Argyll,  in 
arguing  in  favor  of  the  theoiy  of  intuitive  ideas, 
says:  "  Among  the  lower  animals,  young  ones 
taken  from  the  litter  or  nest,  and  brought  up  under 
conditions  wholly  removed  from  the  teaching  of 
their  parents,  whether  by  imitation  or  otherwise, 
will  reproduce  exactly  all  those  habits  of  their  race 
which  belong  to  their  natural  modes  of  life."  How 
much  is  meant  by  the  words  "exactly  all  those 
habits  of  their  race  "  is  not  clear.  If  it  should  be 
taken  to  imply  that  young  birds  taken  from  the 
nest  when  only  a  few  days  old,  and  left  entirely  to 
their  own  instincts,  will  build  nests  exactly  like 
those  built  by  their  parents,  it  is  entirely  at  vari- 
ance with  facts.  Birds  have  frequently  been  reared 
away  from  their  parents,  but  when  supplied  with 
the  proper  materials  have   never  been   found   to 


build  the  style  of  nest  peculiar  to  their  tribe. 
There  is  less  foundation,  in  fact,  than  many  would 
at  first  be  disposed  to  admit,  for  the  general  im- 
pression that  birds  build  the  same  kind  of  nest 
from  generation  to  generation,  and  are  incapable  of 
building  any  other;  their  style  of  nest-building 
being  regarded  as  the  gift  of  nature,  as  much  as 
the  color  of  their  plumage. 

A  marked  contrast  is  supposed  to  exist  between 
the  building  of  nests  by  birds  and  the  building  of 
dwellings  by  men.  Birds  are  thought  to  build 
by  instinct,  and  therefore  build  forever  on  the 
same  plan,  never  vary,  and  are  incapable  of  im- 
provement. Man,  on  the  other  hand,  builds  by 
reason,  and  therefore  changes  his  style,  and  con- 
tinually advances  and  improves.  Nest-building  is 
the  result  of  instinct,  and  is  stationary:  human 
architecture  is  the  result  of  reason,  and  is  progres- 
sive. These  are  the  generally  received  opinions, 
and,  like  many  general  conclusions,  have  been  arrived 
at  without  due  regard  to  facts.  So  far  is  this  wide 
contrast  between  man  and  birds  from  being  well 
established,  that  facts  seem  to  point  to  the  conclu- 
sion, that,  in  building  their  dwellings,  men  are  as 
much  the  creatures  of  instinct  as  the  birds;  and 
the  birds  are  as  much  governed  by  reason,  though 
of  a  lower  kind,  as  man.  Similar  fact"  to  those 
which  lead  to  the  belief  that  birds  build  by  in- 
stinct apply  to  many  tribes  of  men,  and  in  a  degree 
to  all  men;  and  similar  facts  to  those  which  are 
urged  to  show  that  man   builds   by  reason,  and 


therefore,  under  altered  conditions,  alters  and  im- 
proves his  dwellings,  apply  also  to  birds. 

Men,  as  a  rule,  build  their  dwellings  with  those 
materials  which  abound  most  in  those  districts 
where  they  have  settled,  and  are  easiest  to  use. 
Sometimes  it  is  a  mere  shelter  of  leaves,  or  a 
hole  burrowed  in  the  earth.  In  tropical  countries 
where  forests  abound,  the  broad  palm-leaf  and  the 
bamboo  afford  the  most  convenient  materials  for 
building.  The  Esquimaux  and  the  Egyptian  peas- 
ant have  neither  palm-leaves  nor  bamboo:  but  the 
one  has  plenty  of  snow,  and  the  other  has  plenty 
of  mud;  and  with  these  they  construct  their  dwell- 
ings It  is  so  among  birds.  The  kingfisher  uses 
the  bones  of  the  fish  it  has  eaten;  the  rook  finds 
roots  .and  fibres  for  its  nest  where  it  finds  its  food, 
—  in  the  ploughed  fields;  the  lark  also  builds  its 
nest  with  grass,  and  lines  it  with  horse-hair;  the 
crow  finds  fur  and  wool  where  it  finds  carrion;  and 
the  swallow  finds  abundance  of  mud  on  tlie  banks 
of  rivers  and  ponds,  where  it  is  attracted  by  a 
plentiful  supply  of  insect-food.  A  more  extended 
inquiry  than  is  attempted  here  would  show  that  in 
the  choice  of  materials  for  building,  birds  are  gov- 
erned as  men  are,  partly  by  necessity,  partly  by 
convenience,  and  partly  by  the  force  of  long  usage. 

But  it  may  be  urged  that  man  reasons,  and 
therefore  alters  and  improves  his  dwellings  as 
occasion  requires.  This  is  only  partly  true  as 
regards  man,  and  it  is  to  some  extent  true  as  regards 
birds.  In  some  cases  men  have  continued  to  build 
the  same  kind  of  dwelling  generation  after  gen- 
eration for  ages.  The  Arab  continues  to  live  in 
tents,  as  he  did  thousands  of  years  ago.  The 
Patagonian  continues  to  build  a  rude  shelter  of 
leaves  which  could  never  have  been  inferior  to 
what  it  is  to-day.  The  huts  constructed  by  many 
savage  tribes  of  men  show  no  more  signs  of  im- 
provement than  the  nests  of  birds.  The  mud  vil- 
lages on  the  banks  of  the  Nile  to-day  are  probably 
no  better  than  those  which  were  built  by  the  gen- 
erations that  raised  the  pyramids.  Even  the  Scotch 
crofter's  cabin,  the  hut  of  the  Highlander,  or  the 
Irishman's  turf  cabin,  are  very  much  what  they 
were  a  thousand  years  ago.  And  savages  and 
semi-civilized  tribes  of  men  sometimes  continue  to 
construct  a  particular  kind  of  dwelling  long  after 
any  necessity  for  it  has  passed  away.  The  Malay 
islanders,  for  instance,  construct  very  slight  dwell- 
ings with  bamboo,  and  build  them  on  posts  a  great 
height  from  the  ground.  There  is  no  special  rea- 
son why  they  should  not  build  on  the  ground.  The 
probability  is,  that  they  have  migrated  from  some 
lake  district  where  their  ancestors  were  obliged  by 
circumstances  to  construct  dwellings  of  this  kind. 

Now,  although  certain  races  have  continued  to 
build  the  same  kind  of  dwelling  for  thousands  of 
years,  it  is  not  inferred  that  they  build  by  instinct. 
It  is  simply  attributed  to  the  force  of  hereditary 
custom.  On  the  other  hand,  because  birds,  feed- 
ing on  the  same  kind  of  foQd,  and  living  under 
similar  conditions,  are  observed  to  build  the  same 
kind  of  nest  as  their  ancestors,  it  is  supposed  that 
they  are  directed  by  instinct,  and  can  never  alter 
or  improve  their  dwellings. 

That  young  birds  should  build  the  same  kind  of 
nest,  and  use  the  same  materials,  as  their  parents,  is 
the  most  natural  thing  in  the  world.  It  would  be 
most  surprising  it  it  were  otherwise.  The  young 
birds  living  in  the  nest  till  they  grow  strong  enough 
to  leave  it,  and  learn  to  fly,  then  returning  again 
and  again  to  it,  must  certainly  learn  something  of 
its  construction,  and  would  probably  often  see  the 
parent  birds  at  work  repairing  it.  When  they 
come  to  want  a  nest  of  their  own,  they  find  in 
their  habitat  the  same  kind  of  materials  as  were 
used  in  the  old  nest. 

What   ig   ipore  natural  than   that  they  should 
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proceed  to  use  them,  and  to  use  them  in  the  same 
manner  as  they  had  seen  them  used.  Probably 
young  birds  receive  instruction,  and  maybe  assist- 
ance, from  the  parent  birds  in  .the  art  of  nest- 
building.  It  is  further  probable  that  a  young  bird 
does  not  always  mate  with  one  of  the  same  age. 
A  bird  of  last  summer  may  mate  with  one  of  this, 
and  bring  experience  to  the  happy  labor  of  con- 
structing a  home.  With  its  knowledge  and  expe- 
rience of  one  kind  of  nest,  and  finding  the  materials 
in  its  daily  search  for  food,  it  would  be  strange, 
indeed,  if  it  should  go  out  of  its  way  to  find  different 
materials,  and  attempt  to  construct  its  nest  in  a 
different  manner.  Such  originality  on  the  part  of 
birds  would  be  greater  than  is  found  among  savage 
men.  The  South-American  shows  no  disposition 
to  resort  to  clay  or  sun-burnt  bricks,  or  stones  and 
turf,  in  place  of  the  palm-leaves  with  which  he 
builds  his  hut. 

When  necessity  or  convenience  has  directed  man 
to  one  kind  of  materials  with  which  to  construct  his 
dwelling,  and  one  particular  mode  of  building  has 
been  sanctioned  by  long  usage,  he  is  very  slow  to 
change,  even  when  altered  conditions  render  the 
old  method  inconvenient.  The  inability  readily  to 
depart  from  old  customs  is  no  less  strange  in  birds 
than  in  man;  yet  that  birds  do  change  and  im- 
prove their  dwellings  when  necessity  requires,  is 
well  established  by  facts.  The  house  sparrow  origi- 
nally built  in  trees,  and  does  so  now;  but  when 
houses  were  first  built,  he  was  able  to  adapt  him- 
self to  new  circumstances,  and  is  not  slow  now  to 
utilize  any  convenient  spot  that  affords  good  shelter 
for  his  young,  and  saves  him  the  trouble  of  building 
a  more  elaborate  nest,  such  as  is  necessary  when 
he  builds  in  a  tree.  The  chimney  and  house  swal- 
lows have  in  like  manner  changed  their  habits. 
The  purple  martin  and  other  birds  have  no  objec- 
tion to  use  the  boxes  that  are  sometimes  put  up  for 
them.  Wrens  will  build  in  cigar-boxes  placed  in 
convenient  spots,  and  a  robin  has  been  known  to 
utilize  an  old  tin  or  kettle.  As  the  swallow  and 
the  sparrow  have  shown  a  liking  for  human  dwell- 
ings, so  from  time  immemorial  the  jackdaw  has 
taken  to  church  steeples,  which  is  to  be  explained 
neither  by  mere  instinct  nor  by  his  theological 
opinions.  Birds  not  only  change  the  situation, 
but  will  also  alter  the  style,  of  their  nests,  making 
them  slighter  or  more  compact  and  strong,  shallower 
or  deeper,  as  circumstances  demand. 

The  little  gold-crested  warbler  makes  a  perfect 
dome  to  its  nest  in  exposed  situations,  and  has  the 
entrance  at  the  side ;  but  when  it  builds  in  a  situ- 
ation where  no  dome  is  required,  it  builds  an  open 
cup-shaped  nest.  Mr.  Wilson  strongly  insists  that 
the  Baltimore  oriole  impioves  in  nest-building  by 
practice,  and  that  the  older  birds  make  the  best 
nests. 

The  lark  did  not  always  line  its  nest  with  horse- 
hair; and,  in  place  of  hair,  or  wool,  or  vegetable 
fibre,  birds  have  been  able  readily  to  utilize  wors- 
ted, thread,  silk,  bits  of  cloth,  and  other  materials, 
about  which  original  instinct  could  teach  them 
nothing. 

Modern  civilization  has  been  unable  to  create 
any  distinctive  style  of  architecture.  We  have 
what  we  have  borrowed,  —  the  Egyptian,  the  Gothic, 
the  Grecian,  the  Roman.  These  may  be  instanced 
as  vastly  superior  to  any  thing  that  has  ever  been 
developed  among  birds,  and  as  demonstrating  the 
differences  between  the  results  of  reason  and  those 
of  instinct.  But  man  is  capable  of  adapting  him- 
self to  more  varied  conditions  than  the  birds,  and 
draws  his  knowledge  and  experience  from  a  wider 
field.  By  war  and  conquest  and  by  migration 
different  races  are  mingled  together,  and  the  habits 
and  customs  of  one  nation  are  modified  by  those 
of   another.      Man  has  learnt  his   architecture  as 


he  has  learnt  other  things,  —  by  this  mingling  of 
races.  And  the  contrast  is  not  so  great  as  at  first 
sight  appears.  The  nests  of  some  birds  are  so 
wonderfully  and  skilfully  made,  that  the  contrast 
between  them  and  the  lowest  human  habitation, 
on  the  one  hand,  is  greater  than  between  these 
nests  and  the  finest  human  architecture  on  the 
other.  If  the  nest  of  the  tailor-bird  is  the  result 
of  instinct,  can  the  hole  in  the  ground  made  by 
the  South-African  Earthman  be  the  result  of  rea- 
son ?  It  is  less  a  question  of  kind  than  of  degree. 
The  contrast  is  not  between  reason  and  instinct, 
but  between  a  higher  and  lower  kind  of  reason. 
Birds,  like  men,  though  in  a  less  degree,  are  wise 
enough  to  alter  the  situation,  the  mode  of  build- 
ing, and  the  material  of  their  dwellings,  and  to 
improve  them  in  obedience  to  changed  conditions. 
6  Ali.ston  Place,  Boston,  J-une  1. 


[Communicated  to  the  Popular  Science  News.'l 

TUE  GOLF-BALL'S  FLIGHT. 

A  SEEMING  paradox  is  met  with  when  a  golf- 
player  assures  one  that  a  properly  "driven  "  golf- 
ball,  after  proceeding  with  an  apparently  etjuable 
motion  over  the  first  part  of  its  flight,  acquires  at 
a  later  stage  an  additional  impulse  which  enables 
it  to  describe  the  last  part  of  its  mid- air  course 
with  a  velocity  which  is  evidently  greater  than  that 
which  it  has  been  just  previously  travelling  under 
Investigation  for  one's  self,  or  inquiry  from  any 
intelligent  golf-player,  will  convince  one  that  this 
statement  is  borne  out  by  the  fact.  Let  us  see 
what  the  theoretical  reasons  for  this  peculiarity  are. 

The  ball  is  so  placed  on  the  ground  with  refer- 
ence to  the  player,  that  the  blow  is  struck  when  the 
lowest  part  of  the  curve  is  being  described  by  the 
golf-club  in  the  hands  of  the  player.  In  conse- 
quence of  this,  the  direction  of  tlie  impelling  force 
is  horizontal :  yet  a  "  well-driven  "  golf- ball  starts 
in  its  flight  at  an  angle  of  from  20°  to  30°  with  the 
horizon;  then  it  must  be,  that  this  horizontally  de- 
livered blow  is  applied  to  the  surface  of  the  ball  as 
much  below  the  horizontal  line  passing  through  its 
centre  as  the  line  of  flight  is  elevated  above  the 
horizon.  It  is  evident,  that,  as  the  force  is  not 
applied  at  such  a  point  that  the  prolongation  of  its 
direction  would  pass  through  its  centre  (assumed 
to  be  its  centre  of  gravity  as  well),  there  will  be 
evolved  a  motion  of  gyration  about  some  point, 
generally  near  the  upper  surface  of  the  ball  at 
starting,  and  never  at  its  centre.  Let  us  assume 
that  the  impelling  force  has  been  so  applied  that 
the  gyratory  motion  is  about  that  point  of  the  ball 
which  is  at  the  surface  vertically  over  the  point  on 
which  it  is  resting;  then  the  path  traced  out  by  this 
point  in  its  flight  will  be  the  apparent  path  of  the 
ball,  and  that  gone  over  by  the  centre  of  gravity 
its  true  path,  an  inverted  curtate-cycloid. 

It  will  be  evident  that  the  greater  the  number  of 
gyrations  in  proportion  to  the  velocity  of  the  ball's 
flight,  the  greater  the  difference  between  the  appar- 
ent and  true  path.  If  we  assume  that  the  ball 
gyrates  once  in  going  twice  the  length  of  its  own 
diameter,  there  will  be  two  instants,  separated  by 
half  the  total  period  we  are  considering,  in  which 
the  ball  will  be  in  exactly  the  same  place,  except- 
ing that  the  point  of  gyration  will  now  be  in  ad- 
vance of  its  previous  position  a  distance  equal  to 
the  ball's  diameter.  It  is  evident,  from  this  possi- 
ble case,  that  a  large  proportion  of  the  impelling 
force  of  the  blow  is  being  absorbed  in  carrying  the 
ball,  or  its  centre  of  gravity,  through  this  true 
path;  and  it  will  be  equally  evident  that  if,  by  any 
means,  this  gyratory  motion,  which,  as  pointed  out, 
is  the  cause  of  the  difference  between  the  true  and 
apparent  paths,  could  be  arrested,  there  would  be 
available  just  the  amount  of  energy  toward  acceler- 


ating its  flight  that  is  absorbed  in  gyration.  Such 
a  means  is  present  in  the  resistance  that  the  ball 
experiences  from  the  atmosphere  in  its  flight,  but 
not  ipso  facto,  because  the  resistance  that  the  ball 
experiences  in  one  part  of  its  gyration  as  a  ball  is 
practically  equal  to  the  acceleration  it  is  in  receipt 
of  in  the  correspondingly  opposite  portion,  and  in 
such  a  case  this  gyration  would  be  maintained 
throughout  its  flight:  but  if  we  consider  the  ball 
as  an  arm  or  radius  turning  about  the  point  of 
gyration  whilst  being  impelled  forward,  we  see  that 
the  atmospheric  resistances  at  different  parts  of  the 
radius  are  unequal,  —  at  one  extremity  being  equal 
to  the  resistance  of  the  atmosphere  due  to  the  flight 
of  the  ball,  plus  that  due  to  the  velocity  of  rota- 
tion; whilst  at  the  other,  situate  at  the  point  of 
gyration,  it  is  merely  equal  to  that  due  to  the  first 
cause.  Dividing  our  radius  equally  at  the  point 
that  will  coincide  with  the  centre  of  gravity  of  the 
ball,  which  we  will  now  suppose  contains  this  radius 
as  a  diameter,  we  have  two  levers  of  equal  length 
on  which  the  atmospheric  resistances  are  unequal, 
and  of  such  a  nature  that  we  can  represent  their 
effect  by  supposing  a  single  force  as  acting  on  the 
extremity  next  to  the  point  of  gyration  in  opposi- 
tion to  this  gyratory  tendency,  equal  in  amount  to 
half  the  difference  of  the  total  resistances  on  each 
of  our  equal  levers.  The  result  of  this  will  be  the 
conversion  of  the  gyratory  motion  into  an  impel- 
ling force ;  for  the  lost  motion  in  one  direction  must 
be  apparent  in  the  other,  as  none  of  it  has  been 
absorbed  by  the  atmospheric  resistance  occasioned 
by  the  flight  of  the  ball,  as  that,  whether  the  ball 
is  gyrating  or  stationary,  is  equal  in  both  cases, 
and  follows  the  same  law. 

We  can  therefore  see  how,  if  a  golf-ball  or  any 
spherical  projectile  in  its  flight  gyrates  about  any 
other  than  its  centre  of  figure  and  gravity,  in 
any  plane  other  than  one  at  right  angles  to  the 
line  of  its  flight,  its  path  will  be  that  of  a  curtate- 
cycloid,  modified  in  so  far  that,  instead  of  being 
described  off  a  fixed  plane,  it  is  described  from  the 
parabolic  curve  of  its  apparent  flight;  and  how  the 
forces  expended  in  developing  the  true  path  are 
converted  without  diminution  into  a  corresponding 
one  in  the  direction  of  the  line  of  flight,  which 
will  result,  at  the  instant  of  conversion,  in  a  sen- 
sible increase  in  its  velocity,  as  at  first  stated. 

W.  A.  Ashe,  F.R.A.S. 

The  Quebec  Ohsekvatoky,  May,  1888. 


AMERICAN  INDIAN  JUGGLERY. 

The  feature  of  the  evening  at  one  of  the  late 
meeting.s  of  the  Washington  Anthropological  Soci- 
ety was  a  paper  by  Col.  Garrick  Mallory  on  "  Al- 
gonkin  Glypson  Bark  and  Stone."  The  paper  also 
dealt  briefly  with  some  related  subjects,  and  will 
form  a  part  of  the  annual  report  of  the  Bureau  of 
Ethnology.  The  following  is  a  brief  chapter  on 
"  Indian  Jugglery,"  extracted  from  this  paper:  — 

"  Paul  Beaulieu,  an  Ojibwa  of  mixed  blood, 
present  interpreter  at  White  Earth  Agency,  gave 
me  his  experience  with  a  Jossakeed,  at  Leech  Lake, 
about  the  year  1858.  The  reports  of  wonderful 
performances  reached  the  agency,  and,  as  Beaulieu 
had  no  faith  in  the  jugglers,  he  offered  to  wager 
one  hundred  dollars,  a  large  sum,  then  and  there, 
against  goods  of  equal  value,  that  the  juggler  could 
not  perform  satisfactorily  one  of  the  tricks  of  his 
repertoire  to  be  selected  by  him  (Beaulieu)  in  the 
presence  of  himself  and  a  committee  consisting  of 
his  friends. 

"  The  wager  was  accepted,  with  the  result  to  be 
described. 

"  A  medicine  lodge  was  made.  Four  strong 
poles  were  planted  deep  in  the  ground,  rising  to  an 
elevation  of  at  least  ten  or  twelve  feet;  one  of  them 


100 


POPULAR  SCIENCE  NEWS, 


[July,  1888. 


having  the  branches  remaining  and  rising  a  little 
beyond  its  fellows,  this  being  the  indication  of  a 
Jossakeed  as  distinguished  from  a  Made  lodge. 
The  interior  diameter  was  less  than  four  feet.  The 
frame,  which  was  inclined  to  the  centre,  was  then 
filled  in  with  intertwined  twigs,  and  covered  with 
blankets  and  birch-bark  from  the  ground  to  the 
top,  leaving  an  orifice  of  about  a  foot  in  diameter 
open  for  the  ingress  and  egress  of  spirits  and  of  the 
objects  to  be  mentioned,  but  not  large  enough  for 
the  passage  of  a  man's  body. 

"  At  one  side  of  the  bottom  wrapping  a  flap  was 
left  for  the  entrance  of  the  Jossakeed  or  Shaman. 

' '  A  committee  of  twelve  was  selected  to  see  that 
no  communication  was  possible  between  the  Jos- 
sakeed and  confederates.  These  twelve  men  were 
reliable  people,  one  of  them  being  the  J^piscopal 
clergyman  of  the  reservation.  The  spectators  were 
several  hundreds  in  number,  but  stood  off,  not  be- 
ing allowed  to  approach. 

"  The  Jossakeed  then  removed  his  clothing,  until 
nothing  remained  upon  his  person  but  the  breech- 
cloth.  Beaulieu  then  took  a  rope  (of  his  own  selec- 
tion for  the  purpose),  and  first  tied  and  knotted 
one  end  about  the  ankles;  the  knees  were  then 
securely  tied  together;  next  the  wrLsts ;  after  which 
the  arms  were  passed  over  the  knees,  and  a  billet 
of  wood  passed  under  the  knees,  thus  securing  and 
keeping  the  arras  down  motionless.  The  rope  was 
then  passed  around  the  neck  again  and  again,  each 
time  tied  and  knotted,  so  as  to  bring  the  face  down 
upon  the  knees. 

"  A  flat  river-stone  of  black  color  —  which  was 
the  Jossakeed  ^Manedo,  or  amulet  —  was  left  lying 
upon  his  thighs.  The  Jossakeed  was  then  carried 
to  the  lodge,  placed  inside  upon  a  mat  on  the 
ground,  and  the  flap  covering  restored  so  as  com- 
pletely to  hide  him  from  view. 

"  Immediately  loud  thumping  noises  were  heard, 
and  the  framework  began  to  sway  from  side  to 
side  with  great  violence ;  whereupon  the  clergyman 
remarked  that  tliis  was  the  work  of  the  Evil  One, 
and  it  was  no  place  for  him:  so  he  left,  and  did  not 
see  the  end.  After  a  few  minutes  of  violent  move- 
ments and  swaying  of  the  lodge,  accompanied  by 
loud  inarticulate  noises,  the  motions  gradually 
ceased,  when  the  voice  of  the  juggler  was  heard 
telling  Beaulieu  to  go  to  the  house  of  a  friend  near 
by,  and  get  the  rope.  Now,  Beaulieu,  suspecting 
some  joke  was  to  be  played  upon  him,  directed  the 
committee  to  be  very  careful  not  to  permit  any  one 
to  approach  while  he  went  for  the  rope,  which  he 
found  at  the  place  indicated,  still  tied  exactly  as 
he  had  placed  it  about  the  neck  and  extremities  of 
the  Jossakeed.  He  immediately  returned,  laid  it 
down  before  the  spectators,  and  requested  of  the 
Jossakeed  to  be  allowed  to  look  at  him,  which  was 
granted,  but  with  the  understanding  that  Beaulieu 
was  not  to  touch  him. 

"  When  the  covering  was  pulled  aside,  the  Jossa- 
keed sat  within  the  lodge,  contentedly  smoking  his 
pipe,  with  no  other  object  in  sight  than  the  black 
stone  Manedo. 

"  Beaulieu  paid  his  wager  of  one  hundred  dol- 
lars. An  exhibition  of  similar  pretended  powers, 
also  for  a  wager,  was  announced  a  short  time  later 
at  Yellow-Medicine,  Minn.,  to  be  given  in  the  pres- 
ence of  a  number  of  army  people;  but  at  the  threat 
of  the  grand  medicine-man  of  Leech  Lake  bands, 
who  probably  objected  to  interference  with  his  lu- 
crative monopoly,  the  event  did  not  take  place,  and 
bets  were  declared  off. 

"  At  Odanah,  on  the  Bad  River  Reservation,  and 
at  Bayfield,  both  in  AVisconsin,  I  obtained  some 
variants  of  the  above  performance  as  seen  at  differ- 
ent times  and  places  and  by  several  witnesses.  For 
instance:  the  Shaman  at  one  time  was  tied  up  much 
as  before  mentioned,  but  witli  all  of  his  clothes  on; 


a  fish-net,  however,  being  tied  above  his  clothes, 
enveloping  the  whole  person ;  and  horse-bells  were 
attached  to  his  body,  so  as  to  indicate  any  motion. 
When  examined  afterwards,  the  clothing  had  been 
entirely  stripped  from  his  person,  the  nets  and 
ropes  and  bells  placed  in  a  separate  pile  in  the 
lodge,  and  the  clothing  itself  was  found  by  direc- 
tion under  a  designated  tree  a  mile  off ;  the  Indians 
of  the  committee,  one  of  whom  was  my  informant, 
running  from  the  lodge  at  their  highest  speed  to 
the  tree,  and  there  finding  the  clothing,  and  stating 
the  impossibility  of  its  being  transported  by  any 
human  agency  in  advance  of  their  arrival.  In  an- 
other case,  occurring  at  night,  two  lodges  were 
built  about  twenty  feet  apart.  About  a  hundred 
Indians  surrounded  the  space  occupied  by  the  two 
lodges  with  lighted  torches  giving  the  brightness  of 
day,  and  a  line  of  bonfires  was  built  and  kept  in 
flame  over  the  space  intervening  between  the  two 
lodges.  The  levitation  in  this  case  was  by  the 
bound  Shaman  in  one  lodge  being  found  unbound 
in  the  other. 

"  It  should  be  noted  that  these  stories  relate  to  a 
time  some  forty  or  fifty  years  ago,  before  the  tricks 
similar  to  those  of  the  Davenport  brothers  had  be- 
come known  in  the  civilized  portions  of  the  United 
States.  It  is  a  still  more  important  fact  that  the 
French  missionaries  in  Canada,  and  the  early  set- 
tlers of  New  England,  describe  substantially  the 
same  performances  when  they  met  the  Indians,  all 
of  whom  belonged  to  the  Algonkin  stock  So  re- 
markable and  frequent  were  these  performances  of 
jugglery,  that  the  French,  iu  1613,  called  the  whole 
body  of  Indians  on  the  Ottawa  River,  whom  they 
met  at  a  very  early  period,  'the  sorcerers.'  They 
were  the  tribes  afterwards  called  Nipissing,  and 
were  the  typical  Algonkins.  No  suspicion  of  jug- 
glery in  the  sense  of  deception  appears  to  have 
been  entertained  by  any  of  the  earliest  French  and 
English  writers.  The  severe  Puritan  and  the  ar- 
dent Catliolic  both  considered  that  the  exhibitions 
were  real,  and  the  work  of  the  Devil.  It  is  also 
worth  mentioning  that  one  of  the  derivations  of 
the  name  '  Mic-mac  '  is  connected  with  the  word 
meaning  '  sorcerer; '  so  that  the  known  practices  of 
this  character  having  an  important  effect  upon  the 
life  of  the  people  extended  from  the  Great  Lakes 
to  the  extreme  east  of  the  continent.  It  was  obvi- 
ous to  me,  in  cross-examining  the  various  old  men, 
that  the  performances  of  jugglery  were  in  each 
case  an  exhibition  of  the  pretended  miraculous 
power  of  an  individual,  whereby  he  obtained  a 
reputation  above  his  rivals,  and  derived  subsistence 
and  authority  by  the  selling  of  charms  and  super- 
human information.  The  charms  of  fetiches, 
which  still  are  sold  by  a  few  who  are  yet  believed 
in,  are  of  three  kinds,  —  to  bring  death  or  disease 
on  an  enemy,  to  lure  an  enemy  into  an  ambush, 
and  to  create  sexual  love."  —  Science. 


considered  tlie  best  ;  that  from  Yunnan  ;  that  from 
Assam  ;  and  the  Kabartine  musk,  from  Russia  and 
Siberia. 

It  appears,  notwithstanding  the  opinion  of 
Cuvier,  that  many  other  species  of  this  family  are 
provided  with  a  musk-pouch,  which  may  explain 
the  differences  jiresented  by  the  various  samples 
met  with  in  commerce. 

The  price  of  musk  is  from  eight  to  twenty  dol- 
lars an  ounce  in  the  natural  pouches.  This  high 
price  is  a  strong  temptation  to  fraud  ;  and  the  musk 
is  often  found  mixed  with  lead,  iron,  copper,  sand, 
dried  blood,  or  even  paper  and  rags,  to  increase 
the  volume  and  weight.  After  the  introduction  of 
the  foreign  bodies,  the  pouches  are  closed  up  again 
in  so  ingenious  a  manner,  that  only  the  eye  of  an 
expert  can  discover  the  fraud.  The  purest  musk, 
and  that  most  valued  by  the  Chinese  themselves,  is 
that  voided  by  the  animal  upon  stones  or  trees. 

The  odor  of  musk  is  perhaps  the  strongest  of 
all  known  perfumes.  Only  a  minute  quantity  is 
necessary  to  perfume  a  large  quantity  of  other  ma- 
terial. It  is  of  an  incalculable  divisibility.  If  one 
opens  a  bottle  containing  this  perfume,  the  whole 
surrounding  air  is  saturated  with  its  odor,  which 
may  be  carried  by  the  wind  for  long  distances. 

Musk  was  well  known  to  the  ancients,  and  was 
highly  prized  by  them  as  a  medicine,  as  it  still  is 
among  the  Oriental  nations.  About  six  hundred 
pounds  are  annually  consumed  iu  the  United 
States,  of  which  ninety-eight  per  cent  is  used  in 
perfumery,  and  the  remainder  in  medicine. 


[Translated  from  Le  Franco  Americain.] 
THE    ORIGIN    OF   MUSK. 

BY  W.  p.    UNGEREn. 

Every  one  knows  the  odor  of  musk,  but  every 
one  does  not  know  that  it  is  the  product  of  a  se- 
cretion of  the  musk-deer. 

This  animal  is  regarded  by  certain  naturalists  as 
a  species  of  gazelle ;  it  is  about  the  size  of  a  roe- 
buck, and  of  a  gentle  and  timid  nature.  Its  move- 
ments are  quick,  lively,  and  graceful;  but  it  is 
especially  distinguished  by  a  little  sac  situated 
near  the  navel,  and  containing  the  much-prized 
musk,  which  is  secreted  as  a  kind  of  clotted  and 
fatty  humor  of  a  brown  color,  much  resembling 
dried  blood.     It  is  only  found  in  adult  males. 

Four  kinds  of  musk  are  distinguished  in  com- 
merce,—  that  from  China  or   Touquin,  which   is 


SCIENTIFIC  BREVITIES. 

Speed  oi"  Telegraphy.  —  When  the  first  elec- 
tric telegraph  was  established,  the  speed  of  trans- 
mission was  from  4  to  5  words  a  minute  with  the 
five-needle  instruments;  in  1849  the  average  rate 
for  newspaper  messages  was  17  words  a  minute; 
the  present  pace  of  the  electric  telegraph  between 
London  and  Dublin,  where  the  Wheatstone  in- 
strument is  employed,  reaches  463  words:  and  thus 
what  was  regarded  as  miraculous  sixty  years  ago 
has  multiplied  a  hundred-fold  in  half  a  century. 

Meteorites.  —  From  an  exhaustive  study  of 
the  very  large  collection  of  meteorites  at  Harvard 
College,  the  conclusion  has  been  arrived  at  that 
many  of  the  masses  of  meteoric  iron  now  known 
are  cleavage  crystals,  broken  off,  probably,  by  the 
impact  of  the  mass  against  the  atmosphere.  It  is 
found  that  these  masses  show  cleavings  jiarallel  to 
the  planes  of  all  the  three  fundamental  forms  of 
the  isometric  or  regular  system.  From  all  that 
appears,  the  theory  has  come  to  be  entertained,  in 
respect  to  the  origin  of  meteorites,  that  the  masses 
were  thrown  off  from  a  sun  among  the  fixed  stars, 
and  that  they  were  slowly  cooled  while  revolving  in 
a  zone  of  intense  heat. 

A  Reasoning  Lohster.  —  A  curious  story  is 
told  by  Willard  Nye,  jun.,  in  the  Bulletin  of  the 
United  States  Fish  Commission.  The  sagacious 
crustacean's  home  was  under  a  rock  in  Buzzard's 
Bay,  in  water  about  five  feet  deep.  The  author 
carefully  adjusted  a  noose  over  the  hole,  and 
baited  it  with  a  piece  of  menhaden.  The  lobster 
passed  its  claw  through  the  noose  to  get  the  bait ; 
and  the  noose  was  drawn  upon  the  claw,  butslipjied 
off  when  the  animal  had  been  pulled  half  out  of 
his  hole,  and  he  escaped.  The  noose  was  fixed 
again;  but  this  time,  instead  of  putting  out  his 
claws,  as  before,  the  lobster  first  put  his  feelers 
through  the  noose,  felt  the  string  all  the  way 
around,  and  then  pushed  one  claw  under  the  string 
and  seized  the  bait.  The  experiment  was  repeated 
several  times;  but  every  new  setting  of  the  trap 
was  met  in  the  same  deliberate  way,  as  if  by  one 
who  had  tliought  the  matter  out. 
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GAS -MAKING. 

The  methods  of  artificial  illumination  have 
kept  pace  with  the  modern  improvements  in 
many  other  directions.  The  early  settlers  of 
this  country  were  obliged  to  carry  on  their 
work  or  amusements  during  the  long  winter 
evenings  by  the  light  of  the  resinous  pine  knot 
or  home-made  tallow  dip,  both  excellent  de- 
vices for  producing  a  minimum  of  light  and  a 
maximum  of  bad-smelling  vapors.  The  intro- 
duction of  lard  and  whale-oil  lamps  was  but  a 
slight  improvement ;  and  not  until  the  discovery 
of  petroleum,  was  it  possible  for  the  dweller  in 
the  country  to  have  his  home  made  bright  and 
cheerful  during  the  hours  of  darkness.  About 
the  beginning  of  the  present  century  it  was 
discovered  that  a  brilliant  illuminating  gas 
could  be  distilled  from  bituminous  coal,  and 
the  manufacture  of  this  gas  rapidly  spread, 
until  at  present  there  is  hardly  a  city  or  large 
town  in  the  civilized  world  which  is  not  pro- 
vided with  gas-works,  which  furnish  this  safe, 
brilliant,  and  convenient  light  at  a  cost  within 
the  reach  of  ever}'  one. 

The  first  inventor  of  practical  gas-lighting 
was  a  Coruishman  named  William  Murdock, 
who  in  1792  lighted  his  workshop  with  gas 
obtained  from  coal,. although  the  principle  was 
suggested  as  earl^'  as  1727.  In  1812  the 
streets  of  London  were  first  lighted  with  gas ; 
and  since  that  time  it  has  come  into  universal 
use,  although  during  the  past  few  years  it  has 
to  a  limited  extent  been  superseded  by  the 
more  costly  but  in  some  respects  more  desir- 
able electric  light.  It  will  be  a  long  time, 
however,  before  electricitj'  can  replace  gas  as 
an  illurainant  for  houses  and  detached  build- 
ings where  expense  is  a  consideration. 

The  principle  of  gas-manufacture  is  very  sim- 
ple, but  there  are  man}'  practical  details  which 
complicate  the  actual  process.  It  depends 
upon  the  fact,  that,  when  bituminous  coal  con- 
taining carbon  and  hydrogen  is  subjected  to 
heat  in  a  retort,  it  is  partiallj'  decomposed,  giv- 
ing off  gaseous  hydrocarbons  and  other  prod- 
ucts, and  leaving  behind  a  mass  of  carbon 
commonly  known  as  colce.  But  many  other 
compounds  are  formed  at  the  same  time,  which 
must  be  separated  from  the  gas  before  it  is  fit 
to  be  sent  into  the  pipes,  and  delivered  to  the 
consumer. 

The  products  of  the  distillation  of  coal  may 
be  divided  roughl}'  into  four  classes,  —  coke, 
coal-tar,  ammoniacal  liquor,  and  illuminating 
gas.  Coke  contains  from  ninety  to  ninety-five 
per  cent  of  pure  carbon,  the  remainder  being 
ash  and  sulphide  of  iron.  The  ammoniacal 
liquor  contains  at  least  five  different  salts  of 
ammonia.  The  coal-tar  Contains  about  fort}' 
diflferent  liquid  and  solid  hydrocarbons,  and  the 
illuminating  gas  twenty-five  or  more  gaseous 
hydrocarbons,  —  a  total  of  over  seventy  distinct 
chemical  substances,  all  produced  by  the  dis- 
tillation of  a  piece  of  soft  coal.  It  must  be 
remembered  that  few  or  none  of  these  exist  by 
themselves  in  the  coal,  but  are  all  formed  by 


the  chemical  reactions  which  take  place  during 
the  distillation. 

The  retorts  in  which  the  ooal  is  distilled  are 
made  either  of  cast-iron  or  fire-clay  ;  they  are 
about  nine  feet  long  and  one  and  a  half  feet  in 
diameter.  After  being  filled  with  coal,  they 
are  raised  to  a  red  heat,  or  even  higher.  The 
impure  gas  thus  formed  passes  off  through  an 
upright  pipe,  which  connects  with  a  horizontal 
one  partly  filled  with  water,  known  as  the 
hydraulic  main.  The  pipe  from  the  retort 
dips  under  the  water,  so  that  all  the  gas  must 
pass  through  it.  The  coarser  and  less  volatile 
impurities,  including  a  large  proportion  of  the 
tar,  are  condensed  in  this  main.  The  gas, 
however,  is  still  at  a  high  temperature,  and 
very  impure  :  so  it  is  sent  through  a  set  of  ver- 
tical pipes  connected  with  each  other  like  a 
steam-radiator,  which  are  either  exposed  to 
the  air,  or  cooled  artificially.  Many  of  the 
impurities  are  condensed  and  separated  from 
the  gas  in  the  cooler,  but  it  is  sometimes  still 
further  purified  "by  being  passed  through  large 
iron  vessels  filled  with  lumps  of  coke  over 
which  a  stream  of  cold  water  is  constantly 
flowing.  This  still  further  purifies  the  gas, 
especially  by  absorbing  the  ammoniacal  com- 
pounds ;  but  the  offensive  and  dangerous  sul- 
phur compounds  remain,  and  to  remove  these 
the  gas  is  sent  through  large  iron  boxes  con- 
taining movable  trays  covered  with  moist, 
freshly  slaked  lime.  The  lime  absorbs  the 
greater  part  of  the  compounds  of  sulphur,  and 
the  gas  is  then  ready  to  be  stored  in  the  large 
holders,  improperly  called  gasometers,  and 
from  thence  delivered  to  the  customer.  After 
absorbing  the  impurities,  the  gas-lime,  as  it  is 
called,  possesses  a  most  horrible  odor,  and  in 
thickly  settled  localities  its  disposal  without 
creating  a  nuisance  is  an  important  and  some- 
times a  difficult  matter.  A  more  effective  and 
simpler  means  of  purifying  gas  is  much  to  be 
desired. 

What  is  known  as  water-gas  has  been  sub- 
stituted to  some  extent  for  that  distilled  from 
coal.  It  is  essentially  a  mixture  of  hydrogen 
and  carbonic  oxide,  and  is  formed  by  a  curious 
reaction  which  takes  place  when  steam  is 
passed  over  red-hot  coals.  The  steam  is  de- 
composed, and  hydrogen  is  set  free,  while  the 
oxygen  unites  with  the  carbon  of  the  coal  to 
form  carbonic  oxide  (CO).  As  this  gas 
burns  with  a  non-luminous  flame,  it  must  be 
"enriched"  with  light-giving  hydrocarbons, 
which  are  usually  obtained  from  the  distilla- 
tion of  crude  petroleum.  It  is  claimed  that 
this  gas  is  much  cheaper  than  that  produced 
by  the  old  process ;  but  practical  trials  have 
not  as  yet  confirmed  this,  and  the  presence  of 
the  highly  poisonous  carbonic  oxide  renders  it 
a  much  more  dangerous  agent  to  introduce  into 
dwellings.  Numerous  fatalities  have  occurred 
from  the  accidental  escape  of  this  gas  into 
sleeping-rooms,  and  it  has  been  clearly  proved 
that  its  poisonous  properties  greatly  exceed 
those  of  the  common  coal-gas.  It  has  also  a 
less  characteristic  odor,  thus  preventing  the 
early  discovery  of  an  accidental  escape  or  leak, 
to  say  nothing  of  the  increased  danger  to  ' '  the 


man  who  blows  out  the  gas,"  who  is  still  to  be 
found  in  this  country,  as  an  eminent  member  of 
Congress  has  recently  exemplified. 


THE   PINHOLE   CAMERA. 

Having  recently  had  occasion  to  take  several 
photographs,  using  a  pinhole  as  a  substitute  for  a 
lens,  I  was  much  surprised  at  the  distinctness  of 
the  images.  The  resulting  negative  is,  of  course, 
not  as  sharp,  and  a  silver  print  from  it  would  not 
look  quite  as  well,  as  if  taken  with  a  lens;  but  for 
bromides,  where  the  detail  required  is  not  so  great 
as  for  silver  prints,  very  satisfactory  results  may  be 
obtained.  I  have  recently  taken  a  number  of 
photographs  with  pinholes  of  various  sizes,  and  the 
following  facts  have  been  deduced:  (1)  The  dis- 
tance from  the  hole  to  the  plate  may  be  as  short  as 
desired,  but  should  not  exceed  twelve  inches.  (2) 
The  shorter  the  distance,  the  better  the  definition. 
(3)  The  size  of  the  hole  is  regulated  by  the  distance. 
For  a  distance  of  twelve  inches  the  best  results  are 
obtained  with  a  hole  measuring  three-hundredths 
of  an  inch  in  diameter.  If  smaller  than  this, 
the  image  is  blurred  by  diffraction;  if  larger,  the 
image  is  likewise  blurred.  But  for  most  purposes 
where  shorter  foci  are  used,  we  may  lay  it  down  as 
a  rule  that  the  aperture  should  in  no  case  exceed 
one-fiftieth  of  an  inch,  nor  be  much  less  than  a 
hundredth  of  an  inch.  As  regards  exposure  with 
a  hundredth  of  an  inch  aperture  and  a  focus  of 
three  inches,  on  a  sunny  day  with  a  rapid  plate, 
one  should  give  about  ten  seconds.  So  that,  al- 
though the  exposures  are  longer  than  with  a  lens, 
it  will  be  seen  that  they  are  by  no  means  excessive. 

The  pinhole  may  be  made  in  a  piece  of  black 
paper,  or  in  a  piece  of  thin  sheet  metal,  which 
should  afterward  be  thoroughly  blackened.  In 
either  case  the  burr  nmst  be  carefully  removed.  A 
simple  method  of  avoiding  the  burr  is  to  burn  tlie 
hole  in  paper  with  a  red-hot  needle. 

The  advantages  of  the  pinhole  camera  are:  (1) 
that,  doing  without  the  lens,  one  saves  weiglit  and 
expense;  (2)  that  one  can  take  as  wide  an  angle 
as  the  camera  will  admit  of  —  say,  120°  on  the 
horizon,  against  80°  to  85°  with  a  wide-angle  lens; 
(3)  that  all  objects,  near  and  far,  will  be  in  equally 
good  focus;  (4)  that  one  may  suit  the  size  of  the 
image  to  fit  the  plate,  without  changing  one's  point 
of  view ;  (5)  that  one  may  take  a  view,  if  neces- 
sary, directly  toward  the  sun,  as  there  is  no  trouble 
from  fogging  caused  by  the  sun  illuminating  the 
surfaces  of  the  lenses.  Indeed,  very  satisfactory 
photographs  may  be  secured,  showing  the  sun  in 
the  picture.  In  this  case,  however,  the  sun  takes 
black  instead  of  white,  owing  to  the  reversal  caused 
by  over-exposure.  Finally,  while  not  advising  pho- 
tographers to  throw  away  their  lenses,  and  substi- 
tute pinholes,  I  wish  to  call  their  attention  to  tlie 
fact  that  the  pinhole  picture  is  not  a  thing  to  be 
wholly  despised,  and  that  there  may  occur  circum- 
stances under  which  the  pinhole  may  prove  a  very 
useful  auxiliary. 

The  pinhole  principle  may  also  be  used  for 
another  purpose,  more  amusing,  perhaps,  than 
artistic,  which  was  first  suggested  to  nie  by  Mr.  J. 
R.  Edmands.  Let  us  substitute  for  the  lens  a  nar- 
row vertical  slit,  about  three  inches  long  by  one- 
fiftieth  of  an  inch  wide,  made  by  pasting  two  strips 
of  black  paper  side  by  side.  About  two  inches  be- 
hind this  arrange  a  horizontal  slit  of  the  same 
dimensions;  two  inches  behind  this,  place  the  sen- 
sitive plate.  The  apparatus  is  analogous  to  two 
cylindrical  lenses  of  different  foci  placed  at  right 
angles,  but  is  more  readily  adjusted.  If  an  exposure 
is  now  made,  we  shall  find  every  thing  distorted  to 
twice  the  size  horizontally  that  it  is  vertically.    By 
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turning  the  camera  on  its  side  we  get  a  vertical 
distortion.  By  inclining  the  slits  at  different  angles, 
variously  distorted  pictures  may  be  obtained.  — 
William  A.  Pickering,  in  Anthony's  Bulletin. 


A  VENETIAN  SHIP  RAILWAY. 

An  interesting  achievement  of  the  fifteenth  cen- 
tury was  recently  described  by  Mr.  E.  L.  Corthell 
before  the  Engineers'  Club  of  Philadelphia.  Bres- 
cia, an  inland  city  of  immense  strength,  was  be- 
sieged by  the  Milanese.  Upon  Lake  Garda,  near  it, 
were  the  fleets  of  the  besieging  forces.  About  a 
hundred  miles  distant  was  Venice,  apparently  un- 
able to  cope  with  the  problem  of  relieving  Brescia. 
An  engineer  named  Sorbolo  proposed  to  the  Doge 
and  Senate  to  take  a  fleet  of  war-ships  up  the 
Adige  to  the  limit  of  navigation,  and  thence  to 
transport  them  overland  to  Lake  Garda.  By  ex- 
hibiting a  model  of  his  proposed  apparatus,  he 
succeeded  in  inducing  them  to  try  his  project.  A 
fleet  of  two  first-class  and  four  second-class  galleys 
and  of  twenty  five  light  barques  was  prepared, 
armed,  and  provisioned.  They  were  taken  up  the 
Adige  against  its  impetuous  current  until  the  point 
nearest  the  lake  was  reached.  Here  they  were 
placed  on  cradles  while  afloat,  and  by  the  power  of 
a  regiment  of  oxen  were  drawn  up  the  incline  to 
the  plain.  Six  hundred  oxen  were  required  to 
effect  this  for  each  galley;  but,  once  on  the  level, 
half  that  number  could  draw  the  largest  ship. 
The  ground  was  frozen  hard,  and  for  thirty  miles 
was  level,  and  the  galleys  were  drawn  in  an  impos- 
ing procession  by  nearly  tliree  thousand  oxen  over 
the  thirty  miles,  until  Mount  Pineda  was  reached. 
The  army  accompanying  the  ships  were  provided 
with  tools,  crowbars,  shovels,  and  the  like,  so  as  to 
remove  obstructions.  When  Mount  Pineda  was 
reached,  a  roadway  was  made  over  it;  and  by  wind- 
lasses the  ships  were  hauled  up  on  one  side,  and 
lowered  down  the  other,  only  one  coming  to  grief. 
As  they  ascended,  they  were  wedged  foot  by  foot, 
to  prevent  an  escape.  On  the  descent  the  one  un- 
fortunate vessel  broke  loose,  and  was  dashed  to 
pieces.  The  other  vessels  accomplished  the  descent 
in  safety,  and  crossed  the  remaining  space  of  twelve 
miles;  and  in  February,  1439,  the  entire  fleet  was 
afloat  on  the  waters  of  Lake  Garda.  A  second 
fleet  was  successfully  sent  there  by  the  same  route 
a  year  later.  The  work  was  done  under  the  super- 
intendence of  Sorbolo,  the  originator  of  the  scheme. 
The  vessels  were  of  no  inconsiderable  size.  The 
largest  were  nearly  a  hundred  and  fifty  feet  long 
and  about  forty  feet  wide.  The  success  of  such  an 
operation  before  the  days  of  steam  and  railroads  is 
an  augury  for  the  success  of  ship  railways.  In  the 
■  four  and  a  half  centuries  that  have  elapsed  since 
then,  the  size  of  ships  has  not  increased  so  rapidly 
as  have  the  resources  at  the  disposal  of  engineers 
for  their  land  transportation.  —  Scientific  American. 


ANCIENT  MATERIALS  FOR  PAPER-MAKING. 

It  has  been  generally  believed  that  linen  rags 
have  been  used  in  the  manufacture  of  paper  only 
since  the  fourteenth  century,  and  that  previously  to 
that  the  writing  materials  of  the  East  were  chiefly 
made  from  unmanufactured  materials.  This  view 
must  be  considerably  modified  in  consequence  of  a 
careful  microscopical  examination,  made  by  Dr. 
Julius  Wiesner,  of  the  paper  from  El-Faijfim,  pre- 
served in  the  Austrian  Museum  at  Vienna  in  the 
collection  known  as  "  Papyrus  Erzherzog  Rainer." 
Many  of  these  papers  extend  to  the  ninth,  and 
some  are  even  as  old  as  the  eighth,  century.  The 
papers  are  all  "  clayed  "  like  modern  papers. 

Dr.  Wiesner's  examination  gave  the  unexpected 
result  that  these  papers  were  all  manufactured  from 


rags.  The  fibre  is  mainly  linen,  among  which  are 
traces  of  cotton,  hemp,  and  of  some  animal  fibre  : 
well-preserved  yarn-threads  are  of  very  frequent 
occurrence.  The  manufacture  of  paper  out  of  rags 
is  not,  therefore,  as  has  hitherto  been  supposed, 
either  a  German  or  an  Italian  invention,  but  is  an 
Eastern  one.  In  addition  to  the  FaijQm  papers, 
he  examined  also  more  than  five  hundred  Orien- 
tal and  Eastern  specimens  from  the  ninth  to  the 
fifteenth  century,  not  a  single  one  of  which  was  a 
raw-cotton  paper;  all  were  manufactured  from  rags, 
the  chief  ingredient  being  linen. 

The  examination  of  the  substance  used  for 
"  claying  "  gave  equally  unexpected  results.  In  all 
the  Faijum  papers  this  was  found  to  be  starch- 
paste,  —  a  substance  which  had  been  supposed  not 
to  have  been  used  for  this  purpose  before  the 
present  century.  Animal  substances  do  not  appear 
to  have  been  employed  for  "claying"  before  the 
fourteenth  or  fifteenth  century.  In  some  instances 
well-preserved  starch-grains  were  mingled  with  the 
paste;  these  agreed,  in  the  form  and  size  of  the 
grains,  with  wheat-starch,  and  were  evidently  pre- 
pared starch  separated  from  the  meal.  In  two 
papers  belonging  to  the  tenth  and  eleventh  cen- 
turies buckwheat-starch  was  found,  and  the  culti- 
vation of  this  substance  must  therefore  be  dated 
back  to  the  tenth  century.  The  object  of  the 
"claying"  was  apparently  to  increase  tlie  white- 
ness of  the  paper.  —  Pharmaceutical  Journal. 


DETECTION  OF  COTTON-SEED  OIL  IX 
OLIVE-OIL. 

In  a  porcelain  capsule  holding  about  1  liter,  15 
cubic  centimeters  of  the  oil  in  question  are  heated 
to  110°.  Then,  whilst  still  continuing  to  heat,  we 
pour  upon  the  oil  a  mixture  of  15  cubic  centimeters 
of  a  solution  of  soda  at  40°  Baume  in  distilled 
water  and  of  15  cubic  centimeters  of  alcohol  at 
92  per  cent.  When  the  mass  has  become  homo- 
geneous, we  add,  drop  by  drop,  so  as  not  to  cool 
the  paste,  and  form  clots,  about  J  liter  of  distilled 
water.  After  boiling  for  a  few  minutes,  we  separate 
the  fatty  acids  by  means  of  pure  sulphuric  acid 
diluted  to  one-tenth.  As  soon  as  the  separation  is 
complete,  and  the  sulphuric  acid  is  in  slight  excess, 
5  cubic  centimeters  of  the  hydrated  fatty  acids  are 
collected  with  a  silver  spoon,  and  poured  at  once 
into  a  test-tube  about  3  centimeters  in  diameter 
and  12  in  length.  We  add  20  cubic  centimeters 
of  alcohol  at  92  per  cent,  and  heat  slightly  in  the 
water-bath  to  dissolve  the  fatty  acids.  When  the 
solution  is  effected,  2  cubic  centimeters  of  silver 
nitrate  (30  grams  in  100  cubic  centimeters  of  dis- 
tilled water)  are  added,  the  tube  is  placed  in  the 
water-bath,  and  heated  until  about  one-third  of 
the  mass  is  evaporated.  The  tube  is  then  removed 
from  the  water-bath.  Whatever  is  the  origin  of 
the  olive-oil,  its  fatty  acids  remain  unaltered  if  the 
oil  is  pure.  But  if  cotton-oil  is  present,  the  silver 
is  reduced,  and  blackens  the  fatty  acids  which  rise 
to  the  surface.  In  this  manner,  one  per  cent  of 
cotton-oil  can  be  detected  in  olive-oil.  —  Moniteur 

Scientifique. 

— ♦— 

INDUSTRIAL  MEMORANDA. 

A  Long  Run.  —  A  ten-horse  power  Westing- 
house  engine  has  been  running  in  the  works  of  the 
Pittsburgh  Gaslight  Company  for  thirteen  months 
without  the  throttle  valve  being  shut,  and  it  is 
still  running.  The  engine  has  run  continuously 
at  about  five  hundred  revolutions  per  minute,  and 
has  made  two  hundred  and  eighty-eight  million 
revolutions  in  that  time. 

Steam-H  AMMERS.  —  The  heaviest  hammers  con- 
structed in  Europe  are  chronologically  enumerated 
as   follows:   Krupp,   Essen,    1887,  40  tons;   Terui 


Works,  Italy,  1873,  50  tons;  Alexandrowski,  Rus- 
sia, 1874,  50  tons;  Creusot,  France,  1877,  80  tons; 
Cockerill,  Belgium,  1885,  100  tons;  Krupp,  Es.sen, 
1886,  150  tons,  —  the  latter  now  being  the  heaviest 
hammer  in  the  world. 

A  New  Industry.  —  A  new  branch  of  indus- 
try, according  to  Iron,  is  going  to  revolutionize 
the  lace  trade.  A  New  York  dealer  in  laces  is 
exhibiting  a  specimen  of  lace  of  an  extremely 
delicate  pattern,  and  so  light  that  it  can  almost  be 
blown  away  by  a  breath  of  air.  This  lace  is  made 
of  steel  rolled  as  fine  as  the  point  of  a  cambric 
needle.  It  is  not  woven,  but  stamped  out  of  a 
sheet  of  low-grade  steel,  so  that  it  should  not  be 
too  brittle.  It  was  turned  out  of  a  small  Pitts- 
burgh mill,  and  sent  to  the  dealer  to  show  what 
could  be  done  in  that  line.  In  the  course  of  time 
other  patterns  will  be  made,  heavier,  perhaps,  but 
certainly  more  tenacious  than  this  piece.  There 
is  said  to  be  no  question  as  to  its  durability,  and 
its  cheapness  would  make  it  the  most  salable  of 
all  laces  on  the  market.  It  may  create  a  revolution 
in  the  lace  market  if  rust  can  be  guarded  against. 


RAILROAD  NOTES. 

I'he  first  train  to  Bokhara,  on  the  Transcaspian 
Railway,  reached  that  city  on  the  10th  of  March. 

The  locomotive  boilers  of  the  Pennsylvania  Rail- 
road are  being  fitted  with  inside  valves,  so  that,  in 
the  event  of  the  check-valve  chambers  being  broken 
oif ,  the  inside  valve  will  close,  and  prevent  the 
escape  of  water  and  steam. 

A  Steam-Logger,  or  snow  locomotive,  lately 
constructed,  is  in  use  in  the  logging  camps  of  North- 
ern Michigan,  where  it  draws  with  ease  sleds  hold- 
ing thirty  thousand  feet  of  logs  over  snow  a  foot 
deep. 

Gauge  of  Railroads.  —  Of  the  total  length  of 
railroads  in  the  world,  about  seventy-four  per 
cent  is  of  standard  gauge  (four  feet  eight  and  one- 
half  inches),  including  the  American  differential 
gauge,  twelve  per  cent  of  wider  gauge,  and  four- 
teen per  cent  of  smaller  gauge. 

A  Railroad  in  Palestine.  —  It  is  reported 
that  the  sleepers  and  rolling-stock  for  the  line  from 
Jaffa  to  Jerusalem,  which  will  be  constructed  by  a 
Belgian  company,  have  already  arrived  on  the 
spot.  Probably  much  of  the  sentiment  attaching 
to  the  Holy  Land  will  disappear  with  the  opening 
of  the  railway. 

A  Singular  Accident.  —  A  passenger  train  was 
recently  delayed  for  an  hour  near  Morrow,  O., 
from  a  singular  cause.  In  some  way  the  whistle- 
valve  got  open,  and  would  not  shut,  and  a  con- 
stant screeching  filled  the  air.  An  attempt  was 
made  to  run  the  train  with  the  whistle  going,  but 
too  much  steam  escaped,  and  it  was  found  necessary 
to  stop  until  repairs  could  be  made. 

A  Peculiar  "Steal."  —  One  of  the  telegraph 
lines  on  the  Wabash  road,  known  as  No.  4,  has 
been  a  source  of  mystery  to  the  operators  for  some 
time.  It  had  spasms  of  going  and  stopping,  and 
the  linemen  have  been  unable  to  locate  the  trouble 
until  quite  recently.  It  was  finally  chased  down 
to  where  an  old  man  had  led  a  wire  into  his  house 
near  Wabash,  Ind.,  and  was  applying  electricity 
for  the  cure  of  rheumatism. 

A  Persian  Railroad.  —  The  construction  of 
the  first  Persian  railway  has  already  begun.  The 
line  is  to  extend  from  Resht,  on  the  southern  shore 
of  the  Caspian,  to  Teheran.  The  distance,  as  the 
crow  flies,  is  about  a  hundred  and  fifty  miles;  but, 
since  the  railway  has  to  cross  the  Elburz  range  of 
mountains,  it  must  have  a  much  greater  length 
than  that.  The  work  has  been  placed  in  the  hands 
of  a  Belgian  syndicate.  The  engineers  are  on  the 
spot,  and  materials  are  arriving  from  Europe. 
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CANNED  GOODS. 

The  use  of  canned  goods  is  now  universal, 
and  the  emptj'  tin  can  is  found  scattered  over 
tlie  entire  country,  from  the  summits  of  the 
Roeiiy  Mountains  to  the  sea-beaches  of  the 
Atlantic  and  Pacific  coasts.  It  is  said  in 
the  far  West  that  the  first  article  to  enter  a 
newl}-  opened-up  country-  is  a  barrel  of  whis- 
key, and  the  second  a  missionar}' ;  but  even 
a  Western  cow-bo}-  or  prospector  cannot  live 
on  whiskey  alone,  and  the  canned  provisions 
form  a  convenient  and  cheap  means  of  suppl}- 
ing  the  pioneers  of  civilization  with  food  in 
regions  where  without  them  it  would  be  almost 
impossible  to  travel. 

The  philosophy'  of  preserving  food  from 
decomposition  is  very  simple.  After  the  cans 
are  filled,  the}'  are  heated  to  the  boiling-point 
of  water  for  a  sufficient  length  of  time  to 
destroy  all  the  microbes,  or  germs  of  decom- 
position and  putrefaction  which  may  be  pres- 
ent. The  can  is  then  hermetically  sealed, 
and,  if  the  operation  has  been  properly  con- 
ducted, will  preserve  its  contents  indefinitely. 

The  question  of  the  healthfulness  of  food 
preserved  in  this  manner  has  been  a  subject 
of  much  discussion.  It  may  become  danger- 
ous in  two  ways,  —  from  a  partial  decompo- 
sition of  the  contents  of  tiie  can,  or  a  metallic 
contamination,  from  the  tin  or  solder  from 
which  the  can  is  made.  Animal  products 
particularly,  in  some  stages  of  decomi)osition, 
are  likely  to  develop  certain  exceedingly 
l)oisonous  alkaloids,  known  as  ptomaines. 
Tlie  well-known  tyrotoxicon  which  is  occasion- 
ally formed  in  milk  and  cheese,  and  causes 
serious  illness,  is  an  example  of  this  class  of 
bodies  ;  and  it  is  probable  tliat  the  rare  eases 
of  illness  reported  from  the  use  of  canned 
meats  are  duo  to  their  presence.  The  danger 
from  this  cause,  however,  is  so  slight,  tiiat  it 
ma}-  be  practical!}'  considered  as  non-existent, 
as,  with  the  modern  improvements  introduced 
into  the  canning  process,  and  the  care  taken 
by  reputable  firms  to  secure  fresh  and  whole- 
some materials,  there  is  little  likelihood  of 
such  accidents  occurring.  In  addition,  the 
slightest  taint  of  decomposition  is  so  very 
noticeable  in  canned  materials,  that  it  is 
hardly  possible  to  overlook  it. 

There  remains,  then,  the  possibility  of 
metallic  contamination,  and  this  is  a  matter 
of  considerable  importance.  Of  course,  it 
could  be  entirely  avoided  by  using  glass  or 
porcelain  vessels  ;  but  the  expense  and  fragil- 
ity of  these  prevent  their  use  in  the  majority 
of  cases.  The  tin  plates  from  which  the 
metallic  cans  are  made  are  formed  from 
sheets  of  iron  covered  with  pure  tin.  A 
cheaper  grade,  called  terne  plate,  is  covered 
with  an  alloy  of  tin  and  lead,  and  the  solder 
with  which  they  are  joined  together  always 
contains  a  certain  proportion  of  lead.  Again  : 
in  the  process  of  soldering,  the  metal  must 
l)e  cleaned  with  a  corrosive  liquid,  and  chlo- 
ride of  zinc  is  usually  selected  for  the  purpose. 


There  is,  of  course,  a  possibility  of  contami- 
nation from  any  of  these  sources ;  but  it  is 
gratifying  to  know  that  it  is  a  possibility  that 
is  rarely  or  never  realized. 

As  far  as  we  know,  the  cheap  terne  plate 
is  never  used  for  making  the  cans,  and  the 
action  of  the  food  upon  metallic  tin  is  not 
appreciable.  Even  if  there  should  be  any 
action,  it  must  be  remembered  that  the  salts 
of  tin,  while  unwholesome  and  injurious,  are 
not  nearly  as  poisonous  as  those  of  lead.  As 
regards  the  use  of  solder  containing  lead, 
practical  experience  has  shown  that  it  is 
rarely  acted  upon  in  any  way  by  the  con- 
tents of  the  can.  The  principal  canning 
firms  now  use  a  process  by  which  the  solder 
is  applied  on  the  outside  of  the  can,  so  that 
little  or  none  of  it  is  brought  in  contact  with 
the  contents.  As  to  the  introduction  of  sol- 
dering fluid,  itis  always  unnecessary,  and  could 
only  happen  through  the  most  reckless  care- 
lessness. 

In  an  article  on  this  subject,  the  American 
Grocer  makes  the  following  statements  :  — 

So  far  as  our  knowledge  and  experience  go, 
there  is  not  a  case  on  record  of  sickness  or  death 
arising  from  "poison  accidentally  introduced" 
during  any  process  connected  with  the  preparation 
of  hermetically  sealed  food,  nor  has  the  report  of 
a  case  showing  the  presence  of  any  poisonous 
substance  used  in  soldering  been  authenticated. 

Professor  Edward  S.  Wood,  M  D.,  who  ex- 
amined the  canned  vegetables  for  the  Massachu- 
setts State  Board  of  Health,  did  not  report  a  single 
case  of  any  thing  detrimental  found  in  American 
caimed  goods ;  but,  out  of  thirty-two  samples  of 
imported  French  vegetables,  reported  twenty-two 
showing  the  presence  of  copper  used  for  coloring- 
purposes:  but  as  regards  this  practice  even  such 
eminent  French  authorities  as  Pasteur  sanction 
it  as  harmless,  although  American  packers  of 
vegetables  do  not  use  it  at  all. 

While,  therefore,  we  would  not  recommend 
the  use  of  canned  provisions  when  fresh  ones 
can  be  obtained,  we  think  the  weight  of  tes- 
timony is  very  much  in  their  favor  as  whole- 
some and  harmless  articles  of  food.  In  these, 
as  in  every  thing  else,  there  are  different 
grades  of  quality  and  price ;  but  the  slightly 
greater  cost  of  the  goods  prepared  by  well- 
known  firms  of  undoubted  reliabilit}'  is  more 
than  counterbalanced  by  their  assured  purity 
and  healthfulness. 


ARTIFICIAL  FLAVORS. 

In  the  wonderful  laboratory  of  the  growing 
plant,  by  processes  of  which  we  know  almost 
nothing,  the  atoms  of  carbon,  hydrogen, 
oxygen,  and  nitrogen  are  made  to  group 
themselves  into  compounds  which  give  to 
our  vegetables  and  fruits  the  delicious  flavors 
characteristic  of  them.  In  most  cases  this 
flavoring  principle  is  so  small  in  quantity,  and 
so  complex  in  its  nature,  that  the  chemist  is 
unable  to  satisfactorily  determine  its  compo- 
sition ;  and  it  is  probable  that  few  of  the 
natural  flavors  are  simple  chemical  substances, 
but  rather  mixtures  of  different  organic  salts, 
ethers,  and  alcohols. 

The  flavoring  principle  of  the  majority  of 


fruits  can  be  directly  extracted  and  preserved 
by  simple  means,  forming  extracts  for  flavor- 
ing food  which  are  as  unobjectionable  as  they 
are  agreeable.  Unfortunately  it  happens, 
however,  that  many  of  these  flavors  can  be 
imitated  by  various  chemicals,  which,  while 
they  are  much  cheaper  than  the  natural  prod- 
uct, are  unwholesome  and  even  dangerous. 
As  a  general  thing,  the  artificial  flavors  are 
much  coarser  and  ranker  than  the  natural 
ones,  and  lack  entirely  the  peculiar  fruity  taste 
distinctive  of  the  latter. 

The  greater  part  of  the  artificial  essences 
belong  to  the  class  of  compounds  known  as 
ethers,  or,  more  strictly  speaking,  salts  of  an 
organic  acid  and  base.  The  artificial  essence 
pineapple,  for  instance,  is  composed  of  ethyl 
butyrate,  or  a  combination  of  butyric  acid  (the 
acid  of  rancid  butter)  and  a  radical  known  as 
ethyl  (CjHg),  which  is  also  present  in  common 
alcohol.  By  combining  the  ethyl  with  pelar- 
gonic  acid,  we  obtain  an  ether  with  a  flavor 
resembling  that  of  the  quince.  Ethyl  caprate 
is  sometimes  known  as  oenanthic  ether,  and  is 
one  of  the  flavoring  substances  found  in  old 
wine. 

Another  radical,  amyl  (CjHjj),  is  also  the 
base  of  several  artificial  flavors.  Amyl  alcohol 
CjHji-O-H  is  the  poisonous  fusel-oil  found  in 
the  poorer  grades  of  whiskey.  Amyl  acetate 
forms  the  well-known  essence  of  Jargonelle 
pear,  while  amyl  valerianate  is  a  very  good 
imitation  of  the  flavoring  matter  of  the  apple. 
Amyl  caprate  is  found  in  Hungarian  wine. 

The  natural  flavors  of  the  peach,  plum, 
almond,  etc.,  are  due  to  nitrogenous  bodies 
containing  cyanogen,  the  base  of  the  poisonous 
prussic  acid.  With  the  exception  of  the 
almond,  these  flavors  are  not  often  imitated; 
but  a  substance  made  from  coal-tar,  known  as 
nitro-benzol,  has  an  intensely  strong  taste  and 
odor  of  bitter  almonds,  and,  under  the  name 
of  oil  of  mirbane,  is  employed  to  a  consider- 
able extent  as  a  perfume  and  flavoring  extract. 
It  is,  however,  a  powerful  poison,  and  should 
never  be  added  to  food. 

Vanilla,  as  is  well  known,  is  the  product  of 
a  Mexican  plant.  When  pure  it  is  perfectly 
wholesome,  but  it  has  been  said  to  sometimes 
undergo  a  spontaneous  decomposition  which 
renders  it  dangerous.  This,  however,  is  not 
fully  confirmed,  and  the  bad  effects  observed 
may  have  been  due  to  other  causes.  It  con- 
tains a  substance  commonly  known  as  vanillin, 
but  chemists  distinguish  it  by  the  brief  appel- 
lation methylprotocatechuic  aldehyde.  This  is 
now  made  artificially  in  large  quantities  from 
the  gum  of  spruce  and  other  coniferous  trees. 

There  are  many  other  organic  bodies  which 
possess  very  characteristic  odors,  although  not 
commonly  used  for  flavoring  purposes.  For- 
mate of  ethyl  is  sometimes  used  to  give  an 
agreeable  taste  to  rum.  Acetic  ether,  or  acetate 
of  ethyl,  has  the  fragrance  of  cider,  while  acet- 
acetic  ether,  C2H(C2H30)HO.O  C^H^,  has  the 
odor  of  new-mown  hay.  Ethyl  nitrite  has  a 
pleasant  apple-like  smell ;  while  amyl  nitrite 
has  an  odor  peculiar  to  itself,  which  produces 
such  remarkable  physiological  effects,  that  it  is 
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extensively  used  as  a  medicine.  Salicylate  of 
methyl  occurs  in  the  oil  of  wintergreen  (clieck- 
erberrj'),  and  was  one  of  the  first  vegetable 
products  prepared  artificiallj'. 

With  the  exception  of  nitro-benzol,  all  the 
artificial  flavors  mentioned  above  are  composed 
of  three  elements  onl^-,  —  carbon,  hydrogen, 
and  ox3-gen.  All  the  wide  differences  in  odor, 
taste,  and  chemical  behavior  are  due  to  slight 
variations  in  the  proportions  of  these  elements, 
and  probabh",  also,  to  the  position  in  which 
their  atoms  are  arranged  in  the  molecule. 
Strictly  speaking,  the  onlj-  difllerence  between 
the  odorless  glucose  and  the  fragrant  pine- 
apple oil  is,  that  the  latter  contains  four  atoms 
less  of  oxj'gen  ;  and  the  relation  between  the 
chemical  composition  and  the  ph3-sical  proper- 
ties of  the  organic  bodies  is  a  most  important 
but  still  unsolved  chemical  problem.  We  may 
hope  to  know  much  more  in  the  future,  as 
many  skilful  and  patient  investigators  are 
hard  at  work  upon  this  verj'  subject. 

Although  many  of  the  above  flavors  are  so 
strong  that  only  a  very  small  quantity  is  neces- 
sary to  flavor  a  large  amount  of  food,  j-et  their 
use  cannot  be  recommended.  They  are  un- 
wholesome, to  saj'  the  least,  and  some  are 
actually  poisonous.  Onlj'  natural  fruit  flavors 
should  ever  be  allowed  in  the  kitchen  ;  and  the 
cheap  artificial  essences  should  be  left  in  their 
proper  place,  —  on  the  shelves  of  the  chemist's 
laboratory'.  ^  f 

LAUNDRY  SUGGESTIONS. 
Among  numerous  suggestions  for  the  laundry 
that  come  to  mind,  the  following  are  jotted  down: 
Perspiration  stains  in  collars  can  be  removed  by 
using  a  very  light  bleach.  For  general  laundry 
work,  ten  ounces  of  wheat-starch  and  six  ounces  of 
corn-starch  to  every  gallon  of  water  give  excellent 
results.  •  For.  the  cold  starch,  wheat  is  the  best 
material,  especially  for  fine  work,  because  corn- 
starch has  a  tendency  to  deposit  blue,  dust-like 
particles. 

Gloss  and  stiffness  can  be  produced  on  collars, 
cuffs,  and  shirt- bosoms  by  first  putting  them  through 
a  pretty  stiff  clear-boiled  starch,  and  then  drying 
them,  after  which  they  should  be  dampened  with 
the  following  solution:  One  ounce  of  fine  raw 
starch,  one-quarter  ounce  of  gum-arabic,  one  pint 
of  water;  heat  the  water  to  dissolve  the  gum,  let 
it  cool,  and  then  stir  in  the  starch,  and  add  the 
white  of  one  egg;  beat  the  whole  well  together 
before  using.  Apply  lightly  with  a  sponge,  and 
use  a  polishing  iron  to  properly  develop  the  gloss. 

To  keep  flannels  as  much  as  possible  from  shrink- 
ing and  felting,  dissolve  one  ounce  of  potash  in  a 
bucket  of  water,  and  leave  the  fabric  in  it  for 
twelve  hours.  Next  *arm  the  water,  with  the 
fabric  in  it,  and  wash  without  rubbing;  also  draw 
through  the  water  repeatedly.  Next  immerse  the 
flannel  in  another  liquid  containing  one  spoonful 
of  wheat-flour  to  one  pailful  of  water,  and  wash  in 
a  similar  manner.  Thus  treated,  the  flannel  be- 
comes nice  and  clean,  has  barely  shrunk,  and  is 
almost  not  at  all  felted. 

The  tendency  of  hot  starch  to  adhere  to  the  iron 
may  be  avoided  by  putting  kerosene  or  spermaceti 
into  it.  A  bit  of  white  soap  dissolved  in  the  water 
used  to  prepare  the  cold  starch  each  week  will  have 
the  same  effect. 

A  lau;  dress  of  large  experience  writes  .that  the 
doing  of  that  most  diflicult  thing  of  all  in  laimdry 
work  —  the    doing-up  of  shirt-bosoms  —  may   be 


made  highly  successful  by  observing  the  following 
procedure:  Enough  cold  starch  to  last  several  months 
may  be  made  of  one  ounce  of  white  laundry-wax, 
two  ounces  of  borax,  one  teacupful  of  water,  and 
three  teacupfuls  of  starch.  The  borax  and  wax 
are  dissolved  in  water  sufficiently  heated  for  the 
purpose,  but  not  hot  enough  to  scald  the  starch ; 
into  this  mix  the  pulverized  starch  after  passing  it 
through  a  flour-sieve.  In  using,  take  a  teaspoon- 
ful  of  this  prepared  starch,  and  dissolve  in  water 
that  is  not  cold  enough  to  prevent  the  wax  from 
softening. 

The  hot  starch  is  made,  not  very  thick,  and  a 
teaspoonf ul  is  allowed  to  a  shirt-bosom :  the  hotter 
the  liquid  is,  the  better.  Apply  a  tablespoontul  at 
a  time,  rubbing  in  well  before  putting  on  more; 
and  after  the  right  side  will  take  up  no  more,  apply 
to  the  under  side.  Unless  the  starch  is  well  rubbed 
in,  the  iron  will  stick,  and  specks  and  blisters  will 
appear.  The  hot  starching  is  done  first,  the  bosom 
is  allowed  to  dry,  and  then  the  cold  starching  is 
done  by  dipping  the  bosoms  in  the  liquid,  wringing 
out,  and  rubbing  slightly.  After  an  hour  or  so, 
iron,  first  rubbing  the  bosom  carefully  with  a  cloth 
wrung  out  in  hot  water,  to  equalize  the  starch  on 
the  surface. 

A  thin  cloth  is  to  be  laid  over  the  bosom  the  first 
time  the  iron  is  passed  over  it.  When  this  is  re- 
moved, dampen  the  surface  of  the  bosom  a  little, 
and  finally  iron  carefully  until  the  finish  is  satis- 
factory. Let  the  outside  cover  of  the  ii-oning- 
board  be  woollen  cloth,  and  the  bosom  will  not 
stick  to  it.  —  Good  Housekeeping. 


YANKEE  VERSUS  EUROPEAN  COOKERY. 
Dr.  William  C.  Prince  sums  up  his  experi- 
ences as  a  traveller  at  home  and  abroad,  in  regard 
to  food  and  cooking,  that  the  reported  excellence 
of  English  and  European  inns  as  a  whole  is  all 
moonshine,  and  that,  after  Arab  cooks,  the  best  in 
the  world  are  the  farmers'  wives  of  New  England. 
Mrs.  Blank,  who  cooks  the  meals  for  her  family  of 
four  strong  sons  and  two  healthy,  hearty  daughters, 
to  condense  what  Dr.  Prince  .says,  cannot  make  a 
partridge-pie  out  of  veal  and  chicken-bones,  but 
she  can  broil  and  serve  the  partridges  as  they  weie 
never  broiled  by  the  Frenchman,  and  give  you  a 
veal  or  chicken  pot-pie  which,  unless  your  taste 
has  been  vitiated  by  so-called  French  cooking, 
will  satisfy  your  highest  gastronomic  desires. 
America  surpasses  all  parts  of  the  world  in  the 
abundance  and  excellence  of  its  meats,  fish,  game, 
vegetables,  and  fruits,  says  Dr.  Prince;  and  he 
defies  mention  of  any  country  in  the  world  where 
the  native  population,  from  house  to  house,  have 
as  good  cooking. 

The  notion  that  France  is  a  land  where  good 
cooking  prevails.  Dr.  Prince  ridicules.  Without 
discussing  the  merits  or  demerits  of  Parisian  tables, 
he  says  that  the  provincial  towns  and  villages  and 
the  little  wayside  inns  of  France  are  in  darkness 
worse  than  heathenish  on  the  subject  of  cooking 
food.  Furthermore,  he  says  that  America,  in  the 
matter  of  inns,  is  the  cleanest  country  in  the  world. 
The  inns  here  are,  on  the  average,  much  superior 
to  European  inns,  either  British  or  Continental. 
He  asserts  that  the  literature  of  the  last  fifty 
years  has  a  great  sin  to  answer  for  in  the  romance 
which  writers  have  attached  to  country  inns  in 
England  and  some  parts  of  the  Continent.  The 
ideal  "old-fashioned  inn  "  of  the  books  is  a  hum- 
bug. It  has  not  existed,  as  a  general  institution, 
within  the  past  fifty  years,  and  probably  never 
existed.  —  Good  Housekeeping. 


Bad  Drainage  has  killed  more  pot-plants  than 
growers  have  perhaps  ever  suspected. 


GLEANINGS. 

Greenhouse  Str.\wberries  take  about  six 
weeks  to  fully  ripen.  A  peculiarity  of  hothouse 
ripening  is,  that,  instead  of  ripening  first  at  the 
stem,  gradually  extending  to  the  point,  as  is  the 
case  in  the  field  berry,  the  greenhouse  berry  ripens 
at  the  point  first. 

How  TO  send  Flowers  by  Mail.  —  Direc- 
tions for  safe  packing  are  given  in  the  Horticultural 
Times.  A  cardboard  box  about  seven  inches  long 
by  four  and  a  half  broad,  such  as  shopkeepers  have 
for  crochet  cotton,  is  the  convenient  size;  and 
though  at  first  sight  it  may  appear  too  small  to 
contain  more  than  a  dozen  blooms,  it  is  wonderful 
how  much  can  be  put  in  with  judicious  packing. 
In  the  bottom  of  the  box  lay  a  little  slightly  damp 
moss,  then  a  layer  of  flowers  and  a  few  green 
leaves,  another  layer  of  flowers,  and  then  finish 
with  an  upper  stratum  of  moss.  Pansies  and  lilies 
of  the  valley  travel  well,  and  will  come  out  as  fresh 
after  a  day's  journey,  and  in  almost  as  good  a  con- 
dition, as  when  first  packed.  If  a  difficulty  occurs 
as  to  the  length,  the  stalk  should  always  be  cut,  as 
the  bloom  will  not  stand  bending.  Geranium 
blooms  are  too  lightly  set  in  the  calyx  to  travel 
well;  but  primroses,  violets,  anemones,  sweet  peas, 
verbenas,  tulips,  mignonette,  rosebuds,  and  forget- 
me-nots  are  all  treasures  to  use  for  this  purpose. 
After  unpacking  a  box  of  flowers,  place  the  tips 
of  their  stalks  in  boiling  water,  let  them  remain 
for  about  five  minutes,  remove  them,  cut  off  a  tip 
from  each  stalk,  and  put  in  clear,  cold  water. 
Treated  in  this  way,  the  most  faded  flowers  will 
generally  revive. 

Any  soil  upon  which  water  does  not  remain 
during  winter  can  be  made  to  grow  small  fruits:  in 
fact,  any  soil  which  will  produce  weeds  will  grow 
them ;  but  as  there  are  few  soils  which  can  produce 
two  crops  at  the  same  time,  it  is  better  not  to  try 
to  grow  a  crop  of  weeds  and  a  crop  of  strawberries 
on  the  same  soil  together. 

Honey  from  Apple-Blossoms.  —  Professor 
Cook  says,  in  the  New  York  Tribune,  that  but  few 
kinds  of  honey  are  superior  to  this.  The  color  is 
light  amber;  and,  though  not  quite  equal  in  appear- 
ance to  that  from  clover  or  basswood,  it  is  not  so 
dark  as  to  be  objectionable.  The  flavor  is  very 
characteristic,  and  reminds  one  of  quince  preserves. 
He  has  had  it  sampled  many  times,  and  no  one  has 
ever  expressed  any  thing  but  admiration  of  its 
quality.  The  fact  that  so  early  in  the  season  there 
are  very  few  bees  in  the  hives,  as  there  are  yet  but 
few  pleasant  working-days,  accounts  for  the  fact 
that  we  usually  get  very  little  honey  from  the  fruit- 
blossoms. 

Home-made  Ottar  of  Roses.  —  A  correspond- 
ent of  the  Horticultural  Times  writes :  "  I  took  it  into 
my  head  a  short  time  ago  that  ray  roses  might  be 
put  to  some  good  use.  I  had  a  tin  can  made.  The 
lid  is  air-tight,  and  has  in  the  top  a  long  tin  tube 
of  about  an  eighth  of  an  inch  in  diameter,  which  is 
so  bent  as  to  allow  of  placing  the  end  in  a  glass 
jar,  at  some  distance  from  the  can.  The  can  is 
then  filled  with  fresh  roses,  picked  early  in  the 
morning,  when  the  dew  is  on  them,  and  the  water 
poured  in.  The  can  is  then  placed  on  a  stove,  and 
tlie  water  made  to  boil  for  about  an  hour,  the  end 
of  the  tin  tube  being  in  a  jar  of  water  on  a  table 
near  by;  cold  water  passing  about  the  jar  continu- 
ally, to  prevent  the  steam  from  over-heating  the 
water,  and  causing  evaporation.  The  result  is  the 
raising  to  the  top  of  the  water  in  the  jar  the  pure 
ottar  of  roses,  which  we  purchase  at  so  much  cost. 
This  is  a  simple  contrivance,  and  can  be  operated 
without  expense  where  there  is  a  family  of  children 
to  pick  the  roses  and  keep  up  a  reasonable  fire,  too 
much  heat  not  being  desirable,  on  account  of  over- 
heating the  water  in  the  jar." 
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Subscribers  who  are  still  in  arrears  for  the 
present  year  will  find  a  bill  to  January,  1889, 
enclosed  in  the  present  number.  A  prompt  re- 
turn with  the  necessary  amount  will  be  greatly 
appreciated  by  the  publishers.  Such  small 
amounts  are  very  likely  to  be  overlooked,  but 
the  low  price  of  the  paper  renders  it  all  the 
more  important  that  they  should  be  promptly 
paid.  Please  remit  by  check,  money  order,  or 
registered  letter. 


be  some  undiscovered  source  of  constant  error 
in  the  determinations  which  may  alter  the  atomic 
weight  still  farther,  but  at  present  there  is  no 
way  to  discover  it,  and  the  weight  given  above 
must  be  considered  the  nearest  approach  to  the 
true  weight  that  has  as  yet  been  determined. 


The  treasurer  of  the  Illinois  State  Board  of 
Health  has  communicated  to  us  some  facts 
which  fully  explain  their  recent  action  in  re- 
voking the  license  of  a  physician  who  adver- 
tised his  practice  in  the  newspapers,  which 
was  referred  to  in  the  May  number  of  this 
journal  (p.  73).  It  appears  that  the  action 
was  not  taken  on  account  of  the  advertising, 
but  because  of  fraudulent  advertising ;  the 
alleged  physician  claiming  to  cure  incurable 
diseases,  and,  by  the  aid  of  hired  representa- 
tives personating  him,  carrying  on  his  business 
in  several  places  at  the  same  time.  He  cer- 
tainly seems  to  have  been  a  most  unworthy 
member  of  the  medical  profession,  and  was 
undoubtedly  entitled  to  very  little  considera- 
tion at  the  hands  of  the  authorities.  It  is  an 
additional  illustration  of  the  worthless  char- 
acter of  the  numerous  advertising  doctors  who 
infest  the  country,  and  no  one  with  any  regard 
for  his  health  or  purse  should  pay  any  atten- 
tion to  their  bombastic  misrepresentations  in 
the  columns  of  the  papers. 


Dr.  C.  II.  Yarrow  of  the  National  Museum 
has  been  carrying  on  a  course  of  experiments 
(described  at  length  in  Forest  and  Stream)  in 
an  endeavor  to  discover  an  antidote  for  serpent 
venom.  He  believes  that  this  has  been  found 
in  the  fluid  extract  of  jaborandi,  already  used 
to  some  extent  in  medicine.  It  is  to  be  hoped 
that  the  results  of  his  experiments  may  be  con- 
firmed, and  that  a  safe  and  effective  cure  for 
the  bites  of  these  dreaded  reptiles  has  really 
been  discovered. 

—t — 


comfortable,  and  supplying  the  conveniences 
and  luxuries  of  travel  which  are  so  conspicu- 
ous on  the  Atlantic  steamers  by  their  absence. 
We  doubt  if  these  improvements  will  be  intro- 
duced until  there  is  a  line  of  steamers  to  Europe 
which  shall  be  owned  and  managed  by  an 
American  company. 


Mr.  Emile  Berliner  recently  exhibited  to 
the  Franklin  Institute  an  improved  form  of 
phonograph  invented  by  him,  and  named  the 
gramophone.  This  instrument  reproduces 
words  loudly  enough  to  be  heard  over  a  large 
room,  while  the  phonograph  emits  only  a  very 
feeble  sound.  If  the  improvement  is  found  to 
to  be  a  practical  one,  it  will  add  greatly  to  the 
value  and  usefulness  of  the  original  instrument, 
and  still  further  adapt  it  to  general  use. 


Mr.  H.  C.  Bolton,  University  Club,  New 
York  City,  is  desirous  of  collecting  words  and 
expressions  used  in  .iddressing  domestic  ani- 
mals in  all  parts  of  the  United  States  and  in 
foreign  lands.  All  correspondence  will  be 
gratefully  received,  and  materials  used  will  be 
credited  to  the  contributors.  A  circular  givino- 
full  particulars  and  instructions  will  be  sent 
on  application. 


A  COMPOUND  extensively  advertised  under 
the  name  of  "  Scotch  Oats  Essence"  has  been 
a  subject  of  much  discussion  in  the  medical 
journals  latel3'.  The  proprietors  modestly  claim 
that  it  is  a  sure  cure  for  the  alcohol  and  opium 
habits,  as  well  as  innumerable  diseases  of  every 
description.  It  is  evidently  prepared  on  homeo- 
pathic principles,  as  Dr.  Francis  Wyatt  found 
a  sample  to  contain  over  sixty  per  cent  of  alco- 
hol, while  other  chemists  have  found  notable 
quantities  of  morphine  to  be  present  in  it.  It 
would  seem  as  if  any  person  of  average  intelli- 
gence could  detect  the  absurdity  and  falsity  of 
the  statements  made  in  the  advertisements  of 
the  innumerable  patent  medicines ;  but  every 
new  cure-all  finds  a  ready  market,  and  the  crop 
of  more  or  less  genuine  "  certificates  "  to  their 
efHcaev  is  an  unfailing  one. 


The  latest  calculations  of  Professor  Cooke 
and  Mr.  Richards  give  for  the  atomic  weight 
ofox3genthe  number  lo. 869,  which  is  consid- 
erably lower  than  the  result  first  obtained.  A 
constant  source  of  error  in  the  determinations 
was  discovered,  due  to  the  change  in  volume  of 
the  glass  globe  in  which  the  gas  was  first 
weighed,  by  the  pressure  of  the  air.  Professor 
Cooke  is  inclined  to  think  that  there  may  still 


Two  European  chemists,  Spring  and  Van't 
Hofl',  have  investigated  the  chemical  changes 
produced  by  increased  pressure.  Finely  puK 
verized  copper-calcium  acetate  at  a  tempera- 
ture of  104°  F.  was  subjected  to  the  action  of  a 
screw-press.  The  results  were  marked,  three- 
quarters  of  the  mass  being  liquefied,  and  be- 
coming solid  again  when  the  pressure  was 
removed.  The  sides  of  the  containing  vessel 
were  covered  with  a  coating  of  copper,  and 
small  leaves  of  copper  could  be  picked  out  of 
the  mass.  The  dark  blue  of  the  acetate  had 
changed  to  green,  interspersed  with  white 
points,  indicating  the  separation  into  copper 
acetate  and  calcium  acetate.  Since  the  ther- 
mic effect  of  the  compression  was  less  than 
corresponds  to  a  rise  of  1°,  the  above  result 
must  have  been  due  entirely  to  a  change  of 
volume.  At  ordinary  temperatures  a  pressure 
of  ninety  thousand  pounds  produced  no  change 
except  a  consolidation  of  the  powder  into  a 
crystalline  mass. 

Some  experiments  recently  performed  by 
Grunewald  and  Meyer  seem  to  show  that  the 
formula  of  ferric  chloride  should  be  written 
FeClj,  instead  of  Fe^Clg,  as  at  present. 


The  Cunard  steamer  "Etruria"  recently 
made  the  passage  from  Qiieenstown  to  New 
York  in  five  days  and  twenty-three  hours,  thus 
beating  all  previous  records.  Faster  and  more 
powerful  boats  are  being  built  every  year,  and  it 
is  hard  to  say  when  the  limit  of  speed  will  be 
reached.  We  have  failed,  however,  to  notice 
any  attempt  on  the  part  of  the  various  com- 
panies to  make  the  voyage  less  disagreeable  to 
the   passengers   by  making   their  boats  more 


CRYSTALLIZATION". 

As  a  general  rule,  most  inorganic  and  many 
organic  solid  substances  possess  a  certain  typi- 
cal form,  which  they  tend  to  take  when  their 
molecules  are  temporarily  enabled  to  group 
themselves  in  their  natural  positions.  This, 
however,  is  impossible  while  they  are  in  the 
solid  state  ;  and  it  is  necessary  to  give  freedom 
of  movement  by  first  liquefying  the  substance, 
either  by  melting,  or  dissolving  in  some  liquid. 
Less  frequently  the  solid  may  be  changed  by 
heating  to  the  gaseous  condition,  and  be  de- 
posited, on  cooling,  in  the  crystalline  form. 

If  we  dissolve  a  quantity  of  alum  in  water, 
and  allow  the  solution  to  slowly  evaporate, 
the  alum  will  be  deposited,  not  as  a  powder  or 
in  irregularly  shaped  masses,  but  in  regular 
geometrical  forms._  In  the  case  of  alum  the 
form  is  usually  the  octahedron,  or  a  solid 
bounded  by  eight  triangular  surfaces,  re- 
sembling two  pyramids  placed  base  to  base. 
Common  salt  under  the  same  conditions  crys- 
tallizes in  the  form  of  a  cube  ;  while  other  sub- 
stances, particularly  minerals,  take  more  com- 
plicated forms,  which  are  still  further  varied 
by  combinations  of  two  or  more  forms  upon 
the  same  crystal.  A  very  good  example  of 
this  occurs  in  crystals  of  alum,  which  are  often 
a  combination  of  the  octahedron  and  cube ; 
tiie  planes  of  the  cube  appearing  upon  the 
corners  of  the  crystal,  and  causing  them  to 
appear  as  if  they  had  been  cut  ofl"  with  a 
knife. 

Crystallography  is  a  science  in  itself,  and  is 
based  upon  intricate  mathematical  and  geo- 
metrical principles.  Without  attempting  to 
explain  these  principles,  we  may  mention  the 
six  systems  of  crystallization  to  which  all 
crystals  may  be  referred. 

It  is  evident  that  a  solid  must  have  three 
dimensions,  or  axes,  about  which  its  bounding 
surfaces  may  be  grouped.  In  the  regular  ot- 
monometric  system  of  eiystallization,  these 
axes  are  all  of  the  same  length,  and  placed  at 
right  angles  to  each  other.  A  cube,  for  in- 
stance, has  all  its  faces  of  equal  size  and  all 
its  angles  equal  to  each  other.  A  great  many 
familiar  substances  crystallize  in  this  system, 
such  as  salt,  alum,  diamond,  garnet,  and  most 
metals. 
In  the  dimetric  system  the  axes  are  at  right 
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angles  to  each  other,  but  the  length  of  one  maj' 
be  variable.  In  this  system,  instead  of  a 
cube,  we  should  have  a  square  prism  of  varj'ing 
length.  Comparatively  few  substances  crys- 
tallize in  this  system,  such  as  ferrocyanide 
of  potassium  and  cassiterite  (tin-ore). 

In  the  trimetric  system  all  the  three  axes  of 
the  crystal  are  of  varying  length,  although  still 
placed  at  right  angles  to  each  other.  This 
system  includes  a  large  class  of  substances, 
among  which  may  be  mentioned  nitrate  of  pot- 
ash (saltpetre)  and  a  great  many  minerals. 

The  monoclinic  system  comprises  a  very 
large  number  of  substances,  and  is  distin- 
guished from  the  trimetric  bj'  having  one  of 
the  axes  inclined  at  a  varying  angle  to  the 
other  two,  which  remain  at  a  right  angle  to 
each  other.  Borax,  sulphate  of  iron  (cop- 
peras), carbonate  of  soda,  and  sulphate  of 
soda  (Glauber  salts)  are  included  in  this  sys- 
tem. 

In  the  triclinic  system,  of  which  sulphate  of 
copper  (blue  vitriol)  is  a  good  representative, 
all  the  axes  are  of  unequal  length,  and  are  in- 
clined to  each  other  at  varying  angles. 

The  remaining  system  —  the  hexagonal,  or 
rhombohedral  —  differs  from  the  others  in  hav- 
ing four  axes,  three  of  which  are  equal,  in  the 
same  plane,  and  inclined  to  each  other  at 
angles  of  C0° ;  while  the  fourth,  or  principal 
axis,  is  peri)cndicular  to  them  all.  The  six- 
sided  prism  is  one  of  the  typical  forms  of  this 
system,  which  comprises  ice,  (juartz,  car- 
bonate of  lime,  and  many  other  important  sub- 
stances. 

As  ma3-  be  imagined,  the  number  of  geomet- 
rical forms  which  these  different  s^-stems  may 
give  rise  to  is  almost  endless,  especiall3'  as 
compound  crystals,  where  one  form  is  modified 
by  another,  are  very  common  ;  but  although 
the  crystals  of  the  same  substance  may  differ 
in  appearance,  the  systems  are  always  dis- 
tinct. Crystals  of  alum,  for  instance,  which 
belong  to  the  regular  system,  may  be  modi- 
fied by  the  cube  or  other  forms  of  the  same 
system,  but  never  by  those  of  any  other 
S3'stem.  It  is  true  that  a  few  substances, 
lilce  sulphur  and  carbonate  of  lime,  crystallize 
under  different  conditions  in  two  different 
systems ;  but  the  form  of  any  given  crystal 
is  always  true  to  its  particular  system,  and  no 
mixed  forms  have  ever  been  observed. 

The  crystalline  nature  of  different  substances 
varies  greatly.  Iodine,  for  instance,  alwa3S 
occurs  in  the  crystalline  form ;  while  silica 
cannot  be  artificially  crystallized  at  all,  though 
the  beautiful  crystals  of  quartz  show  that  in 
Nature's  laborator}-  it  has  been  done  on  a  large 
scale.  Bismuth  readily-  crystallizes  when 
melted,  and  allowed  to  cool  slowly,  while  crys- 
tals of  gold  are  rarely  seen.  Many  salts, 
when  crystallized  from  a  solution  in  water, 
take  up  a  certain  amount,  which  is  known  as 
water  of  crystallization,  and  appears  to  form 
a  part  of  the  structure  of  the  molecule.  It 
can  be  driven  off  by  heat,  causing  the  crystal 
to  crumble  into  powder,  but  not  otherwise 
changing  the  nature  of  the  substance.  Carbo- 
nate  of  soda,  for  instance,  when  crj'stallized, 


contains  ten  molecules  of  water,  amounting 
to  about  sixty-three  per  cent  of  its  weight,  a 
large  part  of  which  is  given  off  bj'  exposure 
to  the  air  at  ordinary  temperatures. 

What  the  meaning  of  the  crystalline  form 
is,  or  its  relation  to  the  chemical  composition, 
is  as  yet  unknown.  Compounds  chemically 
allied  to  each  other  generall}-  crystallize  in 
the  same  sj-stem,  although  there  are  excep- 
tions to  this.  The  crystal  may  be  an  indica- 
tion of  the  actual  shape  of  the  molecule,  or 
it  may  only  be  the  result  of  the  equilibrium  of 
forces  developed  in  that  molecule.  Whatever 
may  be  the  cause  of  the  beautiful  geometrical 
forms  which  all  unorganized  matter  tends  to 
shape  itself  into,  it  is  a  widespread  and 
universal  force  which  shows  itself  in  the  deli- 
cate hoar-frost,  as  well  as  in  the  rocks  of  the 
mighty  mountain-chain.  Certain  geologists 
have  even  tried  to  prove  tliat  our  earth  itself, 
as  it  cooled  and  solidified,  tended  to  take  the 
form  of  a  gigantic  crystal ;  and  it  is  not  im- 
possible that  we  maj-  j-et  pass  the  line  between 
organized  and  unorganized  matter,  and  find 
that  the  forces  which  give  to  the  alum  or  salt 
crystal  its  characteristic  shape  arc  the  same 
as  confer  symmetry  and  beauty  upon  the  grow- 
ing plant  and  animal.  Of  course,  this  is  only 
speculation ;  but  no  one  can  say  how  soon  it 
may  not  be  a  recognized  scientific  fact. 


[Special  correspondence  of  the  Popular  Science  yews-l 

BERLIN  LETTER. 
Herr  W.  Meissel,  second  officer  of  the  North 
German  Lloyd  steamer  "  Werra,"  has  devised  a 
means  of  calming  the  sea  by  the  use  of  oil,  from  on 
board  a  vessel,  over  a  greater  distance  than  has 
hitherto  been  possible.  He  employs  rockets  filled 
with  oil,  which  are  shot  off  in  such  a  way  that  the 
oil  itself  is  made  to  fall  like  rain  on  the  troubled 
waters,  and  smooth  a  path  for  the  vessel.  The 
rocket  consists  of  an  oil-cylinder  of  tin,  together 
with  a  chamber  filled  with  gunpowder.  Experi- 
ments with  the  invention  have  been  very  satisfac- 
tory, demonstrating  the  practicability  of  calming  a 
surface  from  fifteen  hundred  to  two  thousand 
square  feet  in  extent.  The  inventor  intends  to 
extend  his  idea,  and  prepare  oil-bombs  on  the  same 
principle. 

The  balloon  department  of  the  Prussian  army 
has  adopted  an  invention  which  promises  to  facili- 
tate aerial  reconnoitring.  Lieut.  Richter,  an  ex- 
artillery  officer,  and  Dr.  JSIajert,  a  young  chemist, 
have  hit  upon  a  method  of  producing  inflating-gas 
on  the  spot  where  it  is  required,  whether  in  the 
heart  of  an  enemy's  territory  or  on  board  a  man-of- 
war.  The  apparatus  for  developing  the  gas  re- 
sembles somewhat  in  appearance  a  traction  engine 
or  a  threshing-machine,  is  drawn  by  six  horses,  and 
warranted  to  go  wherever  a  field-gun  can  find 
access.  The  lower  part  is  a  furnace,  adapted  for 
any  kind  of  fuel,  especially  wood,  which  is  so 
easily  obtainable  almost  anywhere;  and  above  this 
are  several  parallel  layers  of  retorts,  about  thirty 
in  number,  into  which  are  thrust  cases  or  cartridges 
filled  with  a  mixture  of  zinc-dust  and  hydrate  of 
lime.  From  this  mixture  is  developed,  by  the  action 
of  heat,  the  hydrogen  gas  required  by  the  balloon. 
About  two  hours  are  needed  for  producing  a  suffi- 
cient quantity  of  the  gas.  The  authors  of  this 
system  maintain  its  superiority  to  all  others  in 
cheapness,  facility,  and  safety.     The  cases  of  com- 


pressed gas  used  by  England  and  other  countries 
are  liable  to  explode  while  being  transported  from 
place  to  place,  while  the  gas  itself  has  frequently 
proved  fatal  to  those  handling  it.  The  experi- 
ments conducted  at  Fiirstenwalde,  about  an  hour's 
ride  by  rail  from  Berlin,  were  witnessed  by  the  in- 
vited representatives  of  the  principal  European 
powers  (France  and  Uussia  excepted),  and  proved 
so  satisfactory  that  the  Prussian  War  Department 
adopted  the  invention. 

Trials  have  recently  been  made  near  Potsdam, 
by  the  War  Department,  with  magnesium  light  for 
signal-purposes,  and  the  use  of  this  substance  for 
the  so-called  lightning-flashes  on  lighthouses  was 
found  expedient.  The  experiments  were  conducted 
partly  on  level  ground,  partly  on  the  North  Tower, 
situated  on  the  Pfingstberg;  and  they  all  showed 
the  remarkable  range  of  the  light.  Both  the  flashes 
on  the  tower  and  those  on  the  level  ground,  as  well 
as  the  rockets,  which  ascended  some  thousand  feet, 
were  distinctly  visible  from  all  the  fixed  points  of 
observation;  e.g.,  from  Brandenburg,  Belzig,  Span- 
dau,  Charlottenburg,  and  Berlin,  —  distances  of 
thirty  and  thirty-five  miles. 

An  ingenious  resident  of  Berlin,  Capt.  Plessner, 
whose  antiphon,  by  the  way,  has  freed  so  many  sen- 
sitive nerves  from  the  torture  of  inharmonious 
music,  has  now  taken  pity  on  the  stairs-climber, 
and  produced  a  cheap  and  simple  elevator  for 
domestic  purposes.  It  is  on  the  principle  of  the 
inclined  railway,  and  the  motive-power  is  furnished 
by  tlie  city  water,  which  is  applied  in  the  cellar. 
Each  flight  is  to  have  its  separate  chair;  .-:o  that,  for 
example,  A  can  ascend  from  the  first  to  the  second 
story  while  B  is  on  his  way  from  the  second  to 
the  third,  or  C  is  descending  from  the  fifth  to  the 
fourth.  The  chair,  being  only  of  the  width  of  the 
humali  body,  takes  up  but  little  room,  and  leaves  a 
free  passage  for  those  who  prefer  to  walk  up  rather 
than  ride.  It  is  set  in  motion  by  a  simple  pressure 
upon  one  of  its  arms,  while  after  it  ha.s  been  used 
it  slides  back  to  the  bottom  step,  its  descent  being 
.so  regulated  that  it  can  carry  a  passenger  with  com- 
plete safety.  The  invention  may  be  more  curious 
than  practical,  but  it  is  at  least  ingeuious.  The 
motive-power  is'  more  or  !e.ss  expensive  according 
to  the  price  of  water.  In  Berlin  the  chair  may  be 
used  at  an  expense  of  a  little  over  one-tenth  of  a 
cent  for  each  trip;  the  power,  of  course,  remaining 
unused  when  the  chair  is  at  rest. 

A  Hanover  physicist,  Dr.  Kayser,  has  succeeded 
in  obtaining  a  photograph  of  the  aurora  borealis 
from  the  summit  of  Mount  Rigi  in  Switzerland. 
This  is  of  interest  because  it  has  hitherto  been 
held  impossible  to  photograph  the  aurora,  no 
plate  being  sensitive  enough  to  be  impressed  by  its 
rays.  The  well-known  manual  of  physical  geog- 
raphy by  Gunther  (Stuttgart,  1885)  distinctly  states 
that  it  is  "utterly  impossible  to  photograph  the 
aurora:  the  most  carefully  prepared  plate  remains 
neutral  when  exposed  to  its  rays."  Dr.  Kayser 
made  use  of  especial  precautions,  and  employed  a 
colored  dry  plate,  the  so-called  azalin-trockenplalte. 

ilEDiCAi.  papers  bring  news  of  the  discovery  of 
the  cause  of  that  disease  which  is  feared  only  less 
than  consumption, — the  cerebrospinal  meningitis. 
In  this  age  of  Pasteur  and  bacteria  we  are  prepared 
to  learn  that  one  of  these  contagion-bearing  germs 
is  responsible  for  tlie  disease,  and  it  has  received 
the  appropriate  name  meningococcus.  Its  activity 
consists  in  the  inflammation  of  the  envelop  of  the 
spinal  marrow  and  of  the  brain,  and  it  is  identical 
with  the  cause  of  the  inflammation  of  the  lungs, 
whicli  latter  disease  so  frequently  accompanies  the 
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cerebrospinal  meninijilis.  The  attempt  has  been 
made,  in  accordance  with  Pasteur's  methods,  to 
inoculate  animals  with  tha  meningococcus,  and  the 
results  have  been  satisfactoiy,  though  still  further 
experiments  are  necessary  before  the  inoculation 
can  be  practised  safely  on  human  patients. 

Another  discovery  of  interest  is  a  new  fever- 
cure,  pkenacetin,  or  phenic  acid,  which  is  said  to  be 
far  superior  to  its  immediate  predecessors,  antipyriii 
and  antifebrin.  It  is  prepared  from  petroleum,  and 
appears  in  the  form  of  a  gray-red,  finely  crystallized 
mass,  while  its  lack  of  taste  and  smell  makes  it  a 
pleasant  medicine.  Professors  Kast  and  Hinsberg 
in  Freiburg  first  discovered  the  value  of  phenacetin 
as  a  fever-cure,  and  upon  their  recommendation 
the  clinical  professor  Von  Bamberger  in  Vienna 
first  put  it  to  practical  use,  and  with  excellent  suc- 
cess. In  doses  of  one-tenth  to  one-fifth  of  a  gram 
for  children,  and  one-half  to  one  gram  for  adults, 
it  quickly  reduces  the  temperature,  and  effects  the 
cure  of  the  patient.  Tlie  chief  value  of  this  over 
other  similar  medicines  is  its  harmle.ss  effect  upon 
the  system.  It  is  found  effective  also  in  cases  of 
rheumatism  and  inflammation  of  the  joints,  as  well 
as  in  headache  and  neuralgia. 

P.  F.  B. 

Berlin,  May  2.5,  1888. 


[Specially  reported  for  tlie  Popular  Science  Newn  from  tiio 
Observatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL  PHENOMENA  FOR  JULY, 

1888. 

There  will  be  two  eclipses  during  the  month. 
The  first,  on  the  morning  of  July  9,  a  partial 
eclipse  of  the  Sun,  will  not  be  visible  in  the  United 
States.  The  region  eclipsed  lies  in  the  Indian  and 
Antarctic  Oceans,  between  South  Africa  and  Aus- 
tralia. The  second  is  a  total  eclipse  of  the  Moon 
on  the  night  of  July  22,  and  is  visible  throughout 
North  and  South  America,  and  portions  of  Europe, 
Africa,  and  the  Pacific  Ocean.  The  phases  of  the 
eclipse  in  Eastern  standard  time  are  as  follows  :  — 

Moon  enters  penumbra        ....  9b.  5.5ni.  p.m. 

Moon  enters  shadow 10b.  55m,  p.m. 

Total  eclipse  begins lib.  54m.  p.m. 

Middle  of  eclipse 12h.  45ra.  a.m.  23d. 

Total  eclipse  ends lb.  36m.  A.M.  2.3d. 

Moon  leaves  shadow     .      '  .        .        .        .  2b.  35m.  a.m.  23d. 

Moon  leaves  penumbra       ....  3h.  34m.  A.M.  23d. 

The  Planets.  —  Mercury  passes  inferior  conjunc- 
tion, and  becomes  a  morning  star,  on  July  8.  On 
the  morning  of  July  29  it  reaches  its  greatest  west- 
ern elongation,  not  quite  20°  from  the  Sun,  and  may 
be  seen  during  the  early  morning  twilight  low 
down  in  the  eastern  horizon  for  a  few  days  at  the 
close  of  the  month.  Venus  passes  superior  con- 
junction on  July  11,  and  becomes  an  evening  star, 
but  remains  too  near  the  Sun  to  be  seen  during  the 
month.  Mars  is  still  to  be  seen  in  the  western  sky 
in  the  evening,  but  is  growing  fainter.  It  is  in 
quadrature  with  the  Sun  on  July  22.  At  the  be- 
ginning of  the  month  it  is  a  little  north  of  Spica 
{Alpha  Virginis),  and  moves  east  and  south  during 
the  month.  Jupiter  is  on  the  meridian  about  9 
P.M.  on  July  1,  and  at  about  7  p.m.  on  July  31.  It 
is  nearly  stationary  during  the  month,  and  is  about 
5°  west  of  the  second-magnitude  star  Beta  Scorpii. 

The  following  eclipses  of  Jupiter's  satellites  are 
visible  in  the  United  States  during  the  month. 
The  phenomena  all  take  place  near  the  planet,  on 
the  upper  right-hand  quadrant,  as  seen  in  an  invert- 
ing telescope.  R.  denotes  reappearance.  Times 
are  Eastern  standard. 


I.  R.  July  1,  lOh.  24m.  P.M. 
II.  11.  July    8,     8h.  34m.  P.M. 

I.  R.  July  9,  12h.  18m.  a.m. 
II.  R.  July  15,   lib.  12ra.  P.M. 


I.  U.  July  17,     8h.  42m.  p.m. 

I.  II.  July  24,   10b.  36m.  p.m. 

III.  li.  July  31,     7b.  58m.  P.M. 


be  seen  only  during  the  early  part  of  the  month,  soon 
after  sunset.  Uranus  is  in  quadrature  on  July  4. 
It  is  in  the  constellation  Virgo,  about  9°  west  and 
north  of  Spica.  Neptune  is  a  morning  star,  south 
of  the  Pleiades,  rising  about  three  hours  before  the 
Sun. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10  p.m.  on  July  1,  9  p  m.  on 
July  16,  and  8  p.m.  on  July  31.  On  the  southern 
meridian  are  Corona  Borealis  near  the  zenith,  and 
Scorpius  with  Jupiter  low  down  near  the  horizon. 
Sagittarius  is  just  rising  in  the  south-east.  Hercules 
is  east  of  the  zenith.  Aquila  is  about  halfway  up, 
a  little  south  of  east.  Lyra  is  a  little  north  of  east, 
.somewhat  higher  than  Aquila,  and  Cygnus  is  be- 
low Lyra.  Delphinus  is  near  the  eastern  horizon. 
Draco  lies  on  both  sides  of  the  meridian,  between 
the  zenith  and  pole.  Cepheus  is  to  the  right  of  the 
pole  star;  Cassiopeia  near  the  horizon,  a  little  east 
of  the  meridian.  The  principal  stars  of  Ursa  Minor 
lie  near  the  meridian  above  the  pole.  Ursa  Major 
is  to  the  left,  with  the  pointers  at  about  the  same 
altitude  as  the  pole  star.  Bootes  is  just  west  of  the 
zenith,  and  Leo  is  near  the  western  horizon; 
Virgo,  with  Mars  and  Uranus,  follows  Leo  low 
down  in  the  south-west ;  and  Libra  lies  between 
Virgo  and  Scorpius. 

Pbinceton,  Jxtne  1,  1888. 


[Specially  reported  for  the  Popular  Science  ^ews.] 

METEOROLOGY  FOR  MAY,  188S,  WITH  THAT 
OF  THE  SPRING. 


TEMPEKATURE. 


ATXKAel  Thibmokbtir. 

Lowest. 

Highest. 

Range. 

At7A.lI 

At2p.M 

At  9  P.M 

Whole  month 

81 .32" 
63.39' 
53.56* 
6a.09" 

37' 
44' 
40' 
37' 

66' 
80' 
73' 
80' 

29' 
36' 
33' 
43' 

Laat  eighteen  Mays     .    . 

67.36" 

I    81.34', 

1  in  1882. 

64.28", » 
in  1880. ) 

12.94' 

Spring  of  1888     .... 
Last  eighteen  sprlnga  .    . 

43.51' 
44.84' 

13' 

)    42.18', 
(in  1875. 

80' 

49.09',  ( 
in  1878.  i 

67' 
6.94' 

Saturn  is  rapidly  approaching  the  Sun,  and  can 


The  first  three  days  of  the  month  were  the  cool- 
est, with  an  average  of  44$°;  the  2d  being  only 
40^°.  The  last  three,  with  the  10th,  were  the  four 
warmest,  with  an  average  of  69§°;  the  30th  was 
extreme  at  71  i°.  The  lowest  point  reached  was 
37°,  on  the  2d,  and  the  highest  80°,  on  the  10th, 
29th,  and  30th.  The  entire  month  was  nearly 
1J°  below  the  average  of  May  in  eighteen  years, 
and  the  coolest,  with  two  exceptions  (1882  and 
188•^).  As  the  last  April  was  also  the  coolest 
April  in  eighteen  years,  we  are  not  surprised  to 
find  the  entire  spring  below  the  average,  and  con- 
sequently the  season  a  full  week  behind  the  usual, 
and  three  weeks  behind  that  of  1886,  while  the 
spring  of  1882  was  several  days  still  later  than  the 
present.  My  comparison  in  this  estimate  is  chiefly 
founded  on  the  dates,  noted  from  year  to  year, 
when  certain  trees  and  bushes  blossom,  observed 
more  especially  for  the  last  ten  years. 

8KT. 

The  face  of  the  sky  in  93  observations  gave  27 
fair,  14  cloudy,  40  overcast,  11  rainy,  and  1  snowy, 
—  a  percentage  of  only  29  fair,  the  lowest  of  any 
month  in  the  year  for  eighteen  years.  Only  six 
times  in  this  period  has  any  month  fallen  below  40 
per  cent,  and  these  chiefly  in  March  and  April. 
This  great  cloudiness  the  past  month  has  doubtless 
tended  to  increase  the  lateness  of  the  spring.  From 
the  24th  to  the  29th  was  almost  constant  cloudiness, 
with  cool  easterly  winds,  threatening  rain,  a  nearly 


stationary  barometer,  —  a  disagreeable  spell,  fol- 
lowed, however,  by  a  few  warm  days  of  growing- 
weather.  The  average  per  cent  fair  for  May  in 
eighteen  years  has  been  54  8,  with  the  wide  ex- 
tremesof  29,  in  1888,  and  78.5,  in  1871.  The  aver- 
age per  cent  fair  the  last  eighteen  springs  has  been 
52.1,  while  that  of  the  present  has  been  only  47  2. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month,  includ- 
ing the  trace  of  snow,  was  3  95  inches,  while  the 
average  for  the  last  twenty  INIays  has  been  only 
2  91,  with  extremes  of  .55,  in  1878,  and  4.60,  in 
1882.  The  rain  the  past  month  has  generally  been 
in  small  quantities,  but  very  frequent.  The  largest 
amounts  fell  on  the  12th  and  15th,  both  amounting 
to  2;J  inches.  The  amount  since  Jan.  1  has  been 
26.80  inches,  while  the  average  of  this  period  in 
twenty  years  has  been  only  21.84.  The  amount 
the  present  spring  has  been  15.37  inches,  while  the 
average  of  the  last  twenty  springs  has  been  only 
12.15. 

PRESSURE. 

The  average  pressure  the  past  month  was  29.99 
inches,  with  extremes  of  29.78,  on  the  1st,  and 
30.20,  on  the  4th,  8th,  and  22d,  — a  range  of  .42 
inch;  showing  unusually  high  and  uniform  pressuie 
for  May.  The  average  pressure  for  the  last  fifteen 
]Mays  has  been  29.944  inches,  with  extremes  of 
29.868,  in  1874,  and  30  038,  in  1887.  The  sum  of 
the  daily  variations  was  2.66  inches,  giving  an 
average  daily  movement  of  .086;  while  this  average 
in  the  last  fifteen  Mays  has  been  .123  inch,  with 
extremes  of  .073  and  .170.  As  the  warm  season 
approaches,  the  barometric  changes  diminish.  The 
largest  daily  movements  were  only  .27,  on  the 
2d  and  12th,  .22,  on  the  1st,  and  .19,  on  the  9th, 
all  in  near  connection  with  rainfall.  The  pressure 
the  last  spring  was  29.996  inches,  and  the  average 
of  the  last  fifteen  springs  29.906.  The  average 
daily  movement  the  last  spring  was  .166  inch;  the 
last  fifteen  springs  .178. 

wixns. 
The  direction  of  the  wind  in  93  observations 
gave  15  N.,  4  S.,  9  E.,  13  W.,  16  N.E  ,  11  N.W., 
6  S.E  ,  and  19  S.  W.,  an  excess  of  13  northerly  and 
12  westerly  over  the  southerly  and  easterly,  indicat- 
ing the  approximate  average  direction  to  have  been 
W.  47°  17'  N.,  or  nearly  N.W.  The  westerly 
winds  have  uniformly  prevailed  over  the  easterly, 
with  one  exception  (3  E.,  in  1881),  by  an  average 
of  22.68  observations,  and  the  northerly  over  the 
southerly,  with  six  exceptions,  by  an  average  of 
2  95;  indicating  the  general  average  direction  in 
nineteen  Mays  to  have  been  W.  7°  24'  N.  The 
relative  progressive  distance  travelled  by  the  wind 
the  past  month  was  17.69  units,  and  during  the 
last  nineteen  Mays  434  6  such  units,  — an  average 
of  22  35;  showing  greater  opposing  winds  the  past 
May  than  usual.  The  average  direction  the  last 
spring  was  W.  38°  44'  N.,  while  that  of  the  last 
nineteen  springs  has  been  W.  28  51'  N.  The 
average  distance  travelled  the  last  spring  was  135  9 
units,  and  the  average  for  the  last  nineteen  springs 
only  100.2  units,  showing  less  opposition  than 
usual  the  last  spring. 

D.  W. 

Natick,  June  5,  1888. 


Compressed  Air  in  Paris.  —  The  canalization 
for  the  distribution  of  this  power  to  small  factories, 
etc.,  has  reached  a  length  of  fifty  kilometers.  The 
engines  at  the  central  station  have  three  thousand 
horse-power,  and  a  pressure  of  six  kilograms  is 
given  to  the  customers.  The  consumption  of  coal 
is  fifty  tons  a  day,  and  ninety-five  thousand  cubic 
meters  of  air  are  compressed  daily. 
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Corrrspontientf. 


Brief  communicatioriH  upon  eubjects  of  scientific  interest 
will  be  welcomed  from  any  guarter.  The  editors  do  not  neces- 
sarily indorse  all  views  and  statements  presented  by  their  cor- 
respondents- 


"HOW  BIRDS  LEARN   TO   SING" 

was  a  proposition  disposed  of,  in  your  May  issue, 
by  the  answer,  ^'■imitation."  That  many  birds  do 
imitate,  and  have  learned  notes  that  do  not  belong 
to  their  class  or  species,  I  admit;  but  it  is  an  axiom 
in  natural  history  that  each  species  is  discernable 
by  their  form,  color,  and  note,  and  a  still  more 
apparent  truth  that  eccentric  notes  have  never 
been  known  to  have  been  transmitted  by  any  par- 
ticular species  to  its  rearing  young. 

Eight  or  ten  phenomenal  cases  never  prove  the 
rule,  no  more  than  meteoric  stars  establish  the 
course  of  the  planets. 

On  Washington  Street,  near  Summer,  a  lovely 
canary  may  be  found  who  whistles  "  Yankee 
Doodle  "  complete,  just  as  he  was  taught  by  his 
patient  mistress.  Other  canaries  who  had  the 
same  opportunity,  failed  to  learn  this  specialty, 
while  all  sing  the  uniform  song  of  the  canary. 

"  Young  birds  will  never  sing  the  song  peculiar 
to  their  tribe  if  they  have  never  heard  it "  is  a  bold 
assertion  of  your  correspondent,  in  which  he  es- 
tablishes, by  admission,  that  birds  have  a  ^'song 
peculiar  to  their  tribe."  If  that  is  admitted,  then 
some  birds  must  have  minds  or  instincts.  If  minds, 
then,  as  a  mental  effort,  they  select  the  song  of  those 
of  like  feather  designedly,  to  keep  up  the  family 
relation.  If  not,  then  it  must  be  by  instinct.  Let 
us  see  what  is  the  prevailing  trait.  Every  lady  who 
raises  canaries  —  and  there  are  thousands  —  will 
tell  you  that,  as  soon  as  the  female  is  mated,  she  is 
removed  from  the  male.  The  songless  mother 
hatches  her  young,  and  ushers  the  little  birdlings 
into  song-life  self-depeiident.  In  a  majority  of 
instances  the  young  are  brought  up  entirely  apart 
from  any  singer.  Soon  their  musical  characteris- 
tics are  developed,  and  instinct  comes  to  their  aid 
with  tVie  "  song  their  fathers  sang." 

Nearly  fifty  years  ago  I  assisted  in  raising  a  nest 
each  of  robins,  brown  thrashers,  yellow-birds,  and 
bobolinks.  All  came  to  be  singers.  Some  were 
shorter-lived  than  others.  No  one  of  them  ever 
had  "  the  opportunity  of  hearing  the  song  peculiar  to 
their  species." 

In  a  few  months,  amid  the  busy  hum  of  active 
business-life,  they  began  to  sing.  The  robin  was 
first,  and  his  notes  were  exactly  like  the  "  noble 
John  "  who  welcomes  the  gray  dawn  in  the  grand 
old  elm  near  my  dwelling.  The  thrashers  were 
slower  in  time ;  but  from  the  pianissimo  rendered 
at  rehearsal,  while  hammering  a  nut  in  the  bottom 
of  the  cage,  they  daily  grew  into  the  fortissimo, 
rolling  forth  their  notes,  and  vieing  in  originality 
with  their  polyglot  brothers  who  honor  the  sunny 
South,  having  a  more  extensive  name,  but  no  better 
song. 

The  same  was  true  of  the  yellow-birds  and  bob- 
olinks distinctive  species  notes,  —  instinctively  ren- 
dered while  surrounded  by  other  songsters,  —  sing- 
ing thus  instinctive,  and  yet  purloining  not  a  note 
from  those  about  them. 

Birds,  as  a  class,  are  not  imitators,  but  instinctive 
originators.  Were  it  not  so,  the  notes  of  the  robin, 
wren,  blue-bird,  yellow-bird,  black-bird,  oriole,  and 
sparrow,  all  of  whom  abide  within  a  stone's  throw 
of  my  dwelling,  would,  in  a  mingled  jargon,  be  so 
presented  to  the  ears  of  the  growing  birdling  as 
to  produce  a  musical  pandemonium,  unendurable  to 
themselves. 

Where  does  the  mocking-bird  raised  in  the 
North,  in  a  worse  than  orphan-asylum,  away  from 


all  birds  of  even  a  kindred  note,  get  his  melodious 
chorals,  if  not  from  instinct? 

Five  pairs  of  muscles  stretch  or  relax  the  vocal 
chords  attached  to  the  lower  larynx,  which  consti- 
tute the  organ  of  song,  differing  in  each  species. 
The  robin  cannot  sing  like  the  mocking-bird,  nor 
like  the  canary  or  goldfinch;  and  yet  by  chance,  as 
some  do,  they  learn  a  note  not  instinctively  their 
own.  I  knew  of  no  record  that  declares  that  the 
offspring  ever  learned  the  alien  notes  of  its  father, 
forgetful  of  its  species. 

Birds  sing  by  instinct;  man  is  educated,  as  an 
act  of  the  mental  powers :  so  that  there  can  be  no 
similarity  between  a  bird  and  a  man,  allliough 
both  are  taken  to  France  in  their  youth,  at  the 
same  age,  when  the  bird  sings  the  song  of  its 
species,  like  the  ever-present  canary,  and  the  man 
learns  only  to  talk  French. 

Wm.  Cahoone  Greene. 

Boston,  May  20. 


Your  correspondent  in  the  May  number  of  the 
Popular  Science  News  says:  "  Young  birds  will 
never  sing  the  song  peculiar  to  their  tribe  if  they 
have  never  heard  it,"  etc.  Certainly  a  mistake. 
I  have  now  in  my  office  one  of  the  best  and  most 
varied  singers  of  the  canary  tribe.  He  is  now 
nearly  three  years  old,  and  I  know  to  a  certainty  he 
never  heard  one  of  his  tribe  sing  until  he  was  two 
years  old,  and  at  that  age  he  was  about  as  noisy 
and  varied  a  singer  as  I  ever  heard.  I  bought  his 
mother  when  she  was  incubating,  and  took  her  far 
out  in  the  country,  away  from  nearly  all  kinds  of 
birds.  She  never  sang,  merely  chirped;  but  her 
son  in  the  cage  above  me  is  a  "  clipper,"  and  no 
mistake.  Does  your  correspondent  mean  to  say 
that  a  cockerel  hatched  in  an  incubator  away  in 
the  woods  will  not  crow,  and  in  the  absence  of 
one  of  his  tribe  would  quack  like  a  duck  if  he 
had  such  a  teacher? 

Dr.  C.  H.  Merrick. 

DwAMisH,  'Washington  Teb. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  of  the  writer,  which 
will  not  be  published. 

Questions  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

O.  R.  R.,  Massachtisetts.  —  Is  tlie  water  purer  in  an 
open  well  than  in  one  that  Is  closed?  and  is  it  a  benefit 
to  water  to  be  agitated  in  the  air,  so  that  it  may  absorb 
some  of  it? 

Answer.  —  Wells  should  be  ventilated,  as  the  water 
is  thereby  kept  fresh  and  free  from  bad  odor.  The 
absorption  of  air  by  water  renders  it  pleasanter  to  the 
taste,  and  purifies  it  to  some  extent;  but  the  effect  is 
not  a  very  marked  one. 

Inquirer.  —  Why  will  dynamite  explode  by  percus- 
sion, and  not  by  contact  with  flame? 

Answer.  —  The  philosophy  of  the  explosion  of  dyna- 
mite and  other  nitro-glycerine  compounds  is  not  well 
understood;  but  it  is  supposed  that  the  explosion  of 
the  fulminate  which  is  used  as  an  agent  of  percussion, 
causes  the  molecules  of  the  nitro-glycerine  to  vibrate 
at  such  a  rate  as  to  cause  an  instantaneous  decom- 
position throughout  the  mass.  The  principle  is  the 
same  as  when  a  musical  note  of  a  certain  pitch  causes 
a  piano-string  or  bell  tuned  to  the  same  pitch  to 
vibrate  in  unison  with  it. 

W.  W.,  Pennsylvania.  —  Is  iron-ore  reduced  to  the 
metal  simply  by  the  heat  of  the  hlast-furnace,  or  is 
there  some  chemical  change  involved? 

Answer.  —  Many  people  suppose  that  the  iron  is 
simply  melted  out  of  the  ore,  but  this  is  a  mistake. 
The  ore  is  usually  an  oxide  of  iron,  which,  when  heated 
with  tlie  carbon  of  the  coal,  gives  up  its  oxygen,  form- 
ing carbonic  dioxide  and  metallic  iron.  The  actual 
reactions  taking  place  in  the  furnace  are  more  com- 
plicated than  this,  which  only  represents  the  general 
principle  of  the  process. 

E.  W.  S.,  0/»io.  —  We  do  not  consider  galvanized 
iron  to  be  a  safe  material  for  water-pipes.     Zinc  is  a 


metal  which  is  readily  attacked  and  dissolved  by  cer- 
tain waters,  forming  unwholesome  and  poisonous 
salts. 

C,  St.  Louis.  (1)  Palladium  is  a  somewhat  rare 
metal  resembling  platinum.  It  cannot  be  magnetized, 
and  has  been  used  to  some  extent  as  a  substitute  for 
steel  in  watches  which  are  likely  to  be  exposed  to 
magnetic  influence.  (2)  Lithium  is  the  lighest  metal 
known.  It  has  the  specific  gravity  of  0.59.  Aluminum 
is  the  lighest  common  metal,  with  a  specific  gravity 
of  2.fi7.  (3)  The  diamond  cannot  be  fused,  but  can 
readily  be  burned  in  an  atmosphere  of  oxygen  gas. 
The  first  recorded  experiment  of  this  sort  was  made 
by  Lavoisier  in  1772,  although  the  fact  was  known 
before. 


LITERARY  NOTES. 

The  Finulamental  Principles  of  Chemistry.    By  Robert 

Galloway.     Published  by  Longmans,  Green  &  Co., 

New  York.    Price  SL75. 

The  author  in  this  work  has  made  a  new  departure 
from  tlie  usual  methods  of  teaching  chemistry.  Great 
attention  is  given  to  the  practical  and  experimental 
sides  of  the  science,  and  the  theoretical  portion  is  natu- 
rally and  easily  acquired  as  the  student  progresses  in 
his  work.  The  first  part  of  the  work  is  devoted  to  a 
course  in  physics,  a  science  which  is  inseparably  con- 
nected with  that  of  pure  chemistry.  We  thoroughly 
approve  of  the  scheme  of  this  work,  and  can  recom- 
mend it  to  the  attention  of  instructors. 

The  same  firm  has  also  issued  Part  II.  of  TJie  Old 
and  Nao  Astronomy,  by  Professor  Proctor.  This  part 
treats  of  the  shape  of  the  earth  and  tlie  movements  of 
the  lieavenly  bodies.  The  parts  already  published 
show  that  the  complete  work  will  be  a  most  valuable 
and  important  one;  and,  as  it  is  issued  in  separate 
monthly  parts,  subscribers  can  obtain  it  without  put- 
ting themselves  to  unusual  expense. 


Composition  and  Rhetoric.    By  William  Williams,  B.A. 

Published  by  D.  C.  Heath  &  Co.,  Boston. 

This  excellent  work  is  designed  for  a  text-book  for 
schools.  It  is  extremely  practical,  and  proceeds  on  the 
method  of  laying  down  a  few  principles  at  a  time,  and 
then  illustrating  them  with  exercises,  so  that  the  pupil 
may  master  tlieir  practical  application,  and  learn,  not 
only  to  write,  but  to  speak,  correctly. 

The  same  firm  publish  the  Nature  Readers,  most  de- 
lightful little  books  describing  the  habits  of  birds, 
insects,  and  other  animals  in  a  manner  calculated  to 
interest  and  entertain  the  youngest  readers;  and  the 
Old  South  Leaflets,  a  series  of  essays  on  political  sub- 
jects, equally  valuable,  but  adapted  to  more  advanced 
scholars. 


Turning-Lathes.    By  James  Lukin.    E.  &.  F.  N.  Spon, 

publishers,  Ne%v  York.    Price  $1.00. 

The  rapid  growth  of  the  system  of  manual  training 
and  trade  schools,  especially  abroad,  has  led  to  the 
creation  of  a  class  of  literature  whicli  now  fully  covers 
the  methods  of  most  of  the  trades.  The  present  vol- 
ume belongs  to  this  class,  and,  in  our  judgment,  will 
admirably  meet  the  purpose  for  which  it  was  intended. 
The  several  types  of  lathes,  both  for  wood  and  metal 
turning,  and  their  parts  in  detail,  are  fully  described 
and  illustrated,  as  also  are  tlie  various  operations  of 
tlie  latheman's  art.  Amateur  turners  will  find  in  it 
many  useful  hints.  * 

» 

P.  Blakiston,  Son  &  Co.  of  Philadelphia  have  pub- 
lished a  new  edition  of  Tanner's  Memoranda  of  Poisons 
(price  7.5  cents),  which  every  physician  will  find  a  most 
useful  book  for  reference.  All  known  poisons  and 
their  mode  of  action  are  described,  and  the  antiilotes 
for  each  are  given  in  full,  and  their  manner  of  applica- 
tion thoroughly  explained.  In  case  of  an  unexpected 
emergency,  it  may  be  found  to  be  of  the  greatest  ser- 
vice. 


The  Woman's  World  is  an  interesting  monthly  maga- 
zine published  by  Cas.sell  &  Co.  of  New  York  at  Jf3.50 
a  year,  and  particularly  devoted  to  tlie  interests  of  tlie 
feminine  portion  of  humanity.  The  July  number  at 
hand  contains  many  interesting  articles  by  prominent 
lady  writers,  and  the  table  of  contents  comprises  a 
variety  of  subjects  which  will  suit  the  most  fastidious. 


Pamphlets,  etc  ,  received:  World-English,  a  New 
Universal  Language,  br  A.  Melville  Bell  (jnice  25  cents, 
of  N.  D.  C.  Hodges, '47  Lafayette  Place,  New  York); 
A  Messenger  of  lAyht  and  Index  to  Gospel  Truth,  by  E. 
Miller,  M.D.,  Kingston,  Mo.;  The  .Tournal  of  the  Col- 
lege of  Science  of  the  Imperial  University  at  Tokyo, 
Japan;  Discovery  of  the  Origin  of  the  Name  of  America, 
by  Thomas  de  St.  Brls;  Improvements  in  the  Manufac- 
ture of  Sulphuric  Avid,  by  F.  W.  Chappell;  Water  and 
its  Impurities,  by  E.  W.Moore,  M.D;,  San  Francisco; 
An  Indictment  of  Darwin,  by  Oswald  Dawson;  and  the 
Annual  Reports  of  the  Hartford  Retreat  for  the  Insane 
and  the  Boston  Washingtonian  Home, 
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UREA. 

An  important  product  of  the  decomposi- 
tion of  the  nitrogenous  tissues  and  foods  of 
the  bod}'  is  a  substance  linowu  as  urea,  which 
is  excreted  in  large  quantities  through  the 
urine.  It  is  a  highly  crystalline  bodj',  ver}- 
soluble  in  water,  and  containing  46|  per  cent 
of  nitrogen.  More  than  nine-tenths  of  all  the 
nitrogen  taken  into  the  system  is  excreted  in 
this  form.  It  is  supposed  that  the  liver  is  the 
chief  organ  concerned  in  its  formation.  An 
adult  excretes  about  five  hundred  grains  of 
urea  daih',  although  the  amount  varies  consid- 
erabl}-  under  different  circumstances. 

In  certain  diseases  and  conditions  of  the 
s^-stem,  urea  is  formed  in  abnormall}'  large 
quantit}-.  The  exact  quantitative  determina- 
tion of  the  amount  present  is  a  matter  of  some 
difficulty,  but  an  approximate  test  is  easily 
made  by  adding  to  a  sample  of  the  urine  an 
equal  amount  of  pure,  strong  nitric  acid.  This 
should  be  done  in  a  test-tube  which  is  kept 
cool  by  being  placed  in  a  vessel  of  cold  water. 
If  an  excessive  amount  of  urea  is  present, 
beautiful  groups  of  tabular  crystals  of  nitrate 
of  urea  will  separate  out  in  the  course  of  ten 
or  twenty  minutes.  These  crj-stals  will  not 
develop  in  normal  urine  unless  it  has  been 
ivreviously  concentrated  by  evaporation. 

From  a  chemical  point  of  view  urea  is  a  sub- 
stance of  the  greatest  interest  and  irajiortance. 
Its  chemical  name  is  carbamide,  and  it  has  the 
symbol  CO  (NHj)^.  It  is  best  considered  as 
a  substituted  ammonia  formed  from  two  mole- 
cules of  ammonia  (NHg)^  by  replacing  two 
atoms  of  hydrogen,  one  from  each  molecule  of 
ammonia,  by  the  dyad  radical  CO.  The  great- 
est point  of  interest  about  it,  however,  is,  that 
it  is  the  first  organic  substance  ever  made  arti- 
ficially from  inorganic  materials.  It  was  for- 
merly' a  favorite  theory'  among  chemists  that 
the  line  between  inorganic  and  organic  bodies 
was  impassable,  and  that  the  latter  could  only 
be  formed  through  the  agency  of  a  living 
organism,  either  vegetable  or  animal.  In  1828, 
however,  the  German  chemist  Wohler  discov- 
ered that  by  heating  a  solution  of  iso-cyanate 
of  ammonia,  a  strictlj'  inorganic  salt,  it  was 
transformed  into  urea,  which  had  hitherto  been 
known  onl}'  as  a  product  of  the  animal  organ- 
ism. The  iso-C3'anate  of  ammonia  is  isomeric 
with  urea ;  that  is,  it  contains  the  same  ele- 
ments in  the  same  proportions :  so  the  great 
difference  in  the  phj'sical  properties  of  the  two 
bodies  must  be  due  to  the  different  arrange- 
ment of  the  atoms  which  compose  the  molecule. 
A  comparison  of  the  so-called  graphic  symbols 
of  the  two  substances  will  make  this  distinc- 
tion clearer. 

Iso-cyanate  of  ammonia.  Urea. 

0  =  C  =  N  —  N  =  H,,     0  =  C  =  ^  "^^-^ 

N  =  Hj 

The  actual  symbol  (CON^HJ  is  the  same  in 
both  cases,  but  the  grouping  of  the  elements 
is  entirel}'  different.  It  should  also  be  ob- 
served, that,  in  tiie  transformation  to  urea,  one 
of   the  nitrogen  atoms  changes   its  quantiva- 


leuce  from  three  to  five  (see  May  number,  p. 
73).  In  later  years  a  very  large  number  of 
organic  bodies  have  been  made  artificiallj'. 

Urea  forms  an  immense  number  of  com- 
pounds and  derivatives  which  are  only  of  inter- 
est to  the  chemist.  The  most  important  one 
physiologicall}-  is  uric  acid  (C^lI^N^Og) ,  which 
is  present  in  small  quantity-  in  human  urine, 
but  is  the  chief  ingredient  of  that  of  birds, 
reptiles,  and  insects.  The  excrement  of  birds 
contains  a  very  large  percentage  of  this  acid 
in  combination  with  ammonia,  and  the  great 
value  of  this  material  as  a  fertilizer  is  due  to 
the  large  percentage  of  nitrogen  a\ailable  for 
plant-food  which  it  contains. 

Hippuric  acid  (CgHgNOg)  occurs  in  large 
quantity'  in  the  urine  of  horses  and  other  her- 
bivorous animals,  but  that  of  man  and  the  car- 
nivora  only  contains  a  trace. 

Although  urea  is  itself  a  product  of  decom- 
position, it  is  not  verj'  stable,  and  tends  to 
break  up  still  further  into  salts  of  ammonia, 
the  odor  of  which  is  very  perceptible  in  decom- 
posing urine.  It  is  interesting  to  trace  in  the 
imagination  the  transformations  which  an  atom 
of  nitrogen  ma^-  undergo.  As  a  constituent 
of  ammonia  it  may  be  absorbed  by  the  grow- 
ing plant,  and  take  its  place  in  the  compli- 
cated structure  of  some  nutritive  vegetable 
material ;  thence  it  passes  into  the  body  of  a 
sheep  or  ox,  and  becomes  a  part  of  its  gelatin 
or  albumen.  Then  it  may  be  appropriated  by 
a  member  of  the  human  faraih',  giving  strength 
to  his  muscles  and  vigor  to  his  constitution. 
But  having  thus  performed  its  part,  it  is 
changed  by  the  mysterious  vital  processes  into 
urea,  which,  breaking  up  into  a  still  simpler 
substance,  sets  the  nitrogen  free  in  the  form  of 
ammonia,  read}'  to  be  appropriated  by  another 
plant,  and  again  pass  through  tlie  same  circle. 
These  changes  are  no  matter  of  fanciful  specu- 
lation, but  arc  actually'  occurring  every  day, 
and  arc  a  striking  proof  of  the  scientific  axiom, 
that  matter  may  change  its  form  continually, 
but  can  never  be  destroyed. 


THE  RIND  OF  FRUIT  INDIGESTIBLE. 
That  the  rind,  or  "  skin,"  of  all  fruit  is  more 
or  less  indigestible,  is  a  fact  that  should  not  be 
forgotten.  We  say  all  fruit,  and  the  state- 
ment must  be  understood  to  include  the  pelli- 
cle of  kernels  and  nuts  of  all  kinds.  The 
edible  part  of  fruit  is  peculiarly  delicate,  and 
liable  to  rapid  decomposition  if  exposed  to 
the  atmosphere ;  it  is,  therefore,  a  wise  pro- 
vision of  nature  to  place  a  strong  and  imper- 
vious coating  over  it,  as  a  protection  against 
accident,  and  to  prevent  insect  enemies  from 
destroying  the  seed  within.  The  skin  of  plums 
is  wonderfully  strong  compared  with  its  thick- 
ness, and  resists  the  action  of  water  and  many 
solvents  in  a  remarkable  manner.  If  not 
thoroughly  masticated  before  taken  into  the 
stomach,  this  skin  is  rarely,  if  ever,  dissolved 
by  the  gastric  juice.  In  some  cases  pieces  of 
it  adhere  to  the  coats  of  the  stomach  as  wet 
paper  clings  to  bodies,  causing  more  or  less 
disturbance  or  inconvenience.  llaisins  and 
dried  currants  are  particularl}-  troublesome  in 


this  wa}-,  and,  if  not  chopped  up  before  cook- 
ing, should  be  thoroughly  chewed  before  swal- 
lowing. If  a  dried  currant  passes  into  the 
stomach  whole,  it  is  never  digested  at  all. 

In  the  feeding  of  domestic  animals  this  fact 
should  be  kept  in  mind.  If  grain  and  legumi- 
nous seeds  are  not  crushed  or  ground,  much  of 
the  food  is  often  swallowed  whole,  and  the 
husk  or  pellicle  resists  the  solvents  of  the 
stomach,  causing  a  considerable  loss  of  nutri- 
ment. Birds,  being  destitute  of  teeth,  are 
provided  with  a  special  apparatus  for  grinding 
their  seed  ;  namely,  the  gizzard. 

The  indigestibility  of  certain  nuts  is  par- 
tially due  to  the  brown  skins.  Blanched 
almonds  on  this  account  are  more  digestible 
than  those  which  have  not  been  so  treated. 


[Original  in  Popular  Science  Neu>a.\ 

SOME  FACTS  CONCERNING  BRIGHT'S 
DISEASE. 

BY   JOHN    CROWELL,    M  D. 
II. 

The  chronic  form  of  Bright's  disease  presents 
three  types,  which  may  be  summed  up  as,  first,  the 
smooth,  white  kidney;  second,  the  granular,  mottled 
kidney;  third,  the  waxy  or  amyloid  kidney.  In 
the  first  form  the  structural  change  extends  to  the 
fibrous  substance,  in  which  the  fatty  degeneration 
is  found,  causing  enlargement  of  the  organs  to 
double  their  natural  size,  and  giving  them  a  yellow- 
ish-white appearance.  Hence  the  name,  smooth, 
white  kidney.  In  the  granular  form  the  kidneys 
are  diminished  in  size  and  weight,  and  the  texture 
is  tough  and  unyielding.  The  urine  is  at  first 
copious  and  of  less  specific  gravity.  As  the  dis- 
ease advances,  the  quantity  diminishes,  the  albu- 
minous deposit  is  slight,  and  occasionally  absent. 

In  the  majority  of  cases  tlie  urine  contains 
epithelium  and  granular  casts,  which  are  eliminated 
from  the  uniferous  tubes.  Out  of  two  hundred 
and  fifty  cases  of  this  form  of  the  disease  exam- 
ined by  Dickson,  the  average  age  of  the  patients 
was  about  fifty  years.  In  the  waxy  form  the 
kidney  is  usually  enlarged.  The  true  nature  and 
source  of  this  waxy  material  has  never  been  defi- 
nitely determined.  Dickson  supposed  it  to  be  a 
species  of  fi  brine  containing  less  alkali  and  a 
larger  proportion  of  earthy  salts.  Virchow  be- 
lieved that -it  belonged  to  the  same  class  of  sub- 
stances as  salt  and  cellulose  tissue,  on  account  of 
its  yielding  a  violet  color  when  combined  with 
sulphuric  acid  and  iodine. 

The  albumen  at  first  is  slight,  becoming  quite 
profuse  as  the  disease  advances.  The  urine  is  pale, 
containing  epithelium  cells  and  fat  corpuscles. 

An  interesting  condition  of  the  urine  in  this  dis- 
ease is  noted  by  De  Beauvais,  who  states  that  the 
odor  imparted  to  healthy  urine  by  the  digestion 
of  asparagus  is  wanting,  and  that  the  smell  of 
violets,  so  familiar,  which  the  renal  secretion  gives 
off  in  patients  taking  turpentine,  as  well  as  the 
smell  of  pepper  from  the  taking  of  cubebs,  are 
generally  absent. 

The  immediate  cause  of  death  is  variable. 
About  one-third  of  the  victims  of  the  chronic  form 
perish  by  uraemie  poisoning,  either  in  the  form  of 
coma  and  convulsions,  or  irrepressible  diarrhoea  and 
vomiting.  Some  die  from  the  dangerous  situation 
of  the  dropsical  effusion,  as  when  the  glottis  or 
the  lungs  are  invaded.  About  one-fifth  die  of 
secondary  pneumonia,  pericarditis,  or  double 
pleurisy. 

The  great  danger  in  this  disease  lies  in  the 
enervation   of   the  organic  nervous  system.     It  i,s 
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invited  iu  its  common  form  from  severe  and  long- 
continued  mental  strain,  from  vehatever  cause. 

The  cares  of  large  business  interests,  financial 
reverses,  political  disappointments;  the  vain  at- 
tempt to  do  too  many  things  well;  the  wear  and 
tear  incident  to  continuous  fast  railroad  travel, 
with  loss  of  sleep,  and  irregular  habits  in  the 
observance  of  the  common  functions  of  digestion, 
—  these  are  either  remotely  or  nearly  connected  with 
the  incipient  causes  of  the  disease.  To  these  may 
be  added  the  mental  strain  brought  to  bear  upon 
the  literary  man  who  writes  under  pressure,  and 
whose  hours  of  work  extend  far  into  the  night. 

Fast  living  and  sensual  indulgences,  and  the  free 
use  of  alcoholic  stimulants,  form  a  part  of  the  cate- 
gory of  direct  or  indirect  causes.  Many  a  brilliant 
light  has  gone  out  because  of  the  neglect  to  heed 
the  warnings  of  nature  or  the  advice  of  the  medi- 
cal attendant. 

Whenever  the  digestive  functions  are  overtaxed 
by  irregular  eating  and  drinking,  the  kidneys  suffer 
in  the  elimination  of  the  superabundance  of  the  ni- 
trogenous products  of  the  food  not  required  for  the 
growth  of  the  tissue,  and  which  must  be  eliminated. 
The  liver,  being  overtaxed  from  the  excessive  carbon 
and  hydrogen  of  alcoholic  drinks,  becomes  weak- 
ened in  its  functions ;  and  the  kidneys  are  called  to 
take  care,  not  only  of  the  superabundant  food,  but 
also  of  the  carbon  and  nitrogen  that  the  liver  was 
unable  to  manage.  Hence  the  urinary  secretion 
becomes  impaired. 

When  we  consider  the  connection  between  in- 
tense nervous  strain  and  disease  of  the  important 
organs  and  the  system,  can  we  wonder  that  the 
secreting  structure  refuses  to  do  its  duty  under 
these  morbid  conditions,  and  that  so  many  strong 
men  succumb  to  the  power  of  disease?  When  a 
man  of  fine  physique  and  of  good  ancestry  com- 
plains of  being  tired  under  the  discharge  of  his 
chosen  vocation,  and  when  every  thing  he  attempts 
seems  a  burden  to  him,  we  may  suspect  that  the 
cause  of  the  lassitude  and  turpitude  may  be  lurking 
in  a  disordered  secretion,  whose  seat  is  the  urinary 
organs.  Examination  into  the  history  of  the  case, 
and  the  urinary  tests,  too  often  reveal  the  secret, 
which,  if  not  discovered  too  late,  may  be  palliated, 
if  not  wholly  dissipated.  Such  a  man  must  curtail 
his  business ;  he  must  curb  his  appetites ;  he  must 
refrain  from  late  suppers,  and  the  fascinations  of 
club-rooms,  ball-rooms,  and  theatres;  he  must  be 
willing  to  take  life  soberly  and  sensibly,  and  sub- 
mit to  a  regime  simple,  temperate,  and  oftentimes 
severe.  The  dozen  cigars  per  day  must  come  down 
to  two ;  the  fancy  drinks  and  suppers  must  give  way 
to  abstemiousness ;  the  merciless  sway  of  the  pas- 
sions must  be  subdued;  and  the  "thus  far  shalt 
thou  go,  and  no  farther"  must  be  applied  like  the 
air-brakes  to  the  lightning  express.  He  must  not 
go  out  of  the  range  of  the  doctor's  keen  research, 
and  he  must  be  held  accountable  to  him  by  a 
severe  discipline;  and  his  courage  must  be  stimu- 
lated by  the  assurance  of  success  if  he  does  not 
yield.  Many  a  man  is  saved  by  such  oversight, 
and  his  life  lengthened  out  for  many  years  in  the 
performance  of  useful  if  less  exacting  duties. 

But  shall  there  be  no  medication  in  this  warfare 
with  disease?  Shall  there  be  no  diuretics?  Cer- 
tainly. They  are  valuable  when  used  judiciously. 
Bennett,  in  his  exhaustive  Clinical  Practice,  re- 
duces diuretics  in  this  disease  to  the  simple  use 
of  bitartrate  of  potass,  which  in  his  hands  has 
proved  most  effective  when  all  else  had  failed. 
He  contends  that  diuretics  thus  used  not  only  les- 
sen dropsical  accumulations,  but  also  tend  to  wash 
out  the  obstructions  to  the  malpighian  bodies 

Dr.  Tanner  would  rely  upon  mild  diaphoretics, 
gentle  aperients,  dry  cupping  over  the  loins,  and 
tonics. 


Dr.  Seth  Pancoast,  in  his  valuable  little  mono- 
graph, deprecates  much  interference  by  medication, 
relying  upon  a  general  dietetic  and  sanitary  dis- 
cipline. Especially  does  he  warn  against  the  in- 
discriminate use  of  iron.  It  will  not  cure  anaemia 
as  long  as  the  vital  energy  is  so  enervated  that  it 
cannot  carry  on  a  normal  assimilation.  Aniemia 
results  from  an  impaired  vitalization  of  the  chyle 
in  its  passage  through  the  mesenteric  glands,  and 
therefore  the  white  corpuscles  cannot  advance  to 
the  red  corpuscles  or  blood-disks.  Iron,  if  given 
at  all,  should  be  given  in  very  small  doses,  for  an 
exceedingly  small  quantity  only  is  needed  for  as- 
similation. But  such  are  the  limitations  in  the 
efficiency  of  drugs,  in  the  management  of  this  dis- 
ease in  its  ordinary  chronic  manifestation,  that  the 
physician  soon  learns  to  rely  mostly  for  guidance 
upon  the  general  principles  already  indicated. 

It  is  always  fortunate  if  the  patient  seeks  in- 
telligent advice  during  the  incipient  stages  of  the 
insidious  malady.  Fortunate  is  he  also  if  he  is 
not  captivated  by  some  popular  nostrum,  which  he 
uses  under  the  charm  of  a  latent  but  psychical 
force,  whose  virtues  are  set  forth  by  the  rhetoric  so 
cheaply  obtained,  but  costing  so  dearly. 

IIow  many  simple,  practical  rules  are  obtainable! 
Protection  from  the  vicissitudes  of  a  changeable 
climate  can  be  observed,  for  the  least  exposure  to 
dampness  will  oftentimes  bring  congestion  to  the 
kidneys.  Freedom  from  care  and  mental  depres- 
sion is  desirable  and  often  obtainable.  The  diet 
should  be  nutritious  and  of  a  mixed  character, 
avoiding  condiments,  but  using  animal  food,  es- 
pecially in  the  earlier  stages,  when  it  becomes  more 
easily  assimilated. 

With  such  care  and  watchfulness,  and  with  im- 
plicit obedience,  chronic  Bright's  disease  is  curable, 
even  after  the  kidneys  are  seriously  disorganized, 
provided  that  the  inflammation  has  been  removed, 
and  the  nervous  energy  re-established.  The  vital 
force,  located  in  the  system,  calls  for  aid,  and  this 
aid  must  be  offered  by  intelligent  and  persistent 
oversight  and  obedience. 


[Specially  compiled  for  tlie  Popular  Science  News.] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY   W.    S.    WELLS,    M.D. 

At  the  late  meeting  of  the  Congress  of  the  Ger- 
man Surgical  Society,  held  in  Berlin,  Professor 
Bergman,  president,  in  the  chair,  Herr  Brieger 
made  a  demonstration  of  the  action  of  three  Pto- 
maines. He  injected  into  a  rabbit  a  solution  of 
letanine  obtained  from  the  amputated  arm  of  a 
man  suffering  from  tetanus  (lock-jaw).  In  about 
five  minutes  the  animal  exhibited  all  the  symptoms 
characteristic  of  traumatic  tetanus,  following  in- 
jury in  the  human  subject. 

The  second  experiment  was  the  injection  of  a 
solution  of  newine,  which  caused  first  a  flow  of 
a  thick  fluid  from  the  nose;  then  profuse  salivation 
appeared ;  and  later  the  animal  suffered  from  dif- 
ficult breathing,  became  paralyzed,  and  died  in 
convulsions. 

The  third  ptomaine  was  mytilotoxine,  obtained 
from  diseased  mussels.  When  given  to  a  man 
suffering  from  tetanus,'  it  caused  a  relaxation  of 
the  clonic  spasms ;  but  in  animals  it  did  not  have 
the  same  effect.  An  animal  poisoned  with  this 
toxine  had  head-drop  difficult  breathing,  convul- 
sions, and  paralysis. 

At  the  late  meeting  of  the  American  Medical 
Association,  Dr.  N.  Senn  of  Milwaukee  read  a 
paper  on,  and  demonstrated  a  new  means  of,  diag- 
nosticating penetrating  wounds  of  the  abdomen. 

The  existence  of  a  wound  in  the  bowel  where 


there  is  extravasation  into  the  peritoneal  sac  has 
always  been  considered  fatal,  unless  laparotomy  is 
performed.  Punctured,  penetrating  wounds  are 
less  fatal  than  gunshot  wounds.  In  order  to  deter- 
mine some  means  of  diagnosis,  he  had  experimented 
to  find  some  innocuous  gas  which  could  be  injected, 
to  distend  the  viscera  until  it  made  its  escape 
through  the  wound. 

The  first  experiment  showed  that  hydrogen  gas 
can  be  made  to  pass  the  entire  length  of  the  gastro- 
intestinal canal,  from  the  anus  to  the  mouth.  In- 
flation through  the  mouth  is  only  used  to  diagnose 
wounds  of  the  stomach,  as  the  gas  does  not  easily 
pass  the  pylorus.  Hydrogen  gas  is  perfectly  innocu- 
ous and  unirritating,  and  is  rapidly  absorbed  when 
injected  into  any  serous  cavity  or  into  the  con- 
nective tissue.  All  that  is  necessary  in  using  the 
gas  is  a  rubber  balloon  holding  sixteen  liters.  In- 
ject gradually.  The  method  locates  the  number 
and  location  of  wounds.  Enemata  of  the  gas  were 
given  to  dogs  for  a  few  minutes,  and  it  was  then 
ignited  at  the  animal's  nose.  A  stab-wound  was 
then  inflicted,  and  the  gas  ignited  at  the  point  of 
puncture.  In  like  manner,  a  pistol-shot  wound 
was  diagnosticated. 

In  wounds  of  the  bowel  this  method  is  of  special 
value,  avoiding  aggravation  of  the  case  by  han- 
dling of  the  parts  with  the  view  of  locating  the  seat 
of  perforation. 

Dr.  T.  Veiel  of  Constatt  ( Viert  fur  Derm,  et 
Sypli.)  reports  are  markable  instance  of  eczema  of 
the  face,  caused  by  exposure  to  the  rays  of  the  sun, 
and  for  which,  after  all  available  remedies  had  been 
exhausted,  relief  was  obtained  by  icearing  a  red 
veil.  The  patient  was  a  lady  aged  fifty-six.  Till 
twenty-four  years  old,  she  exhibited  no  unusual 
sensitiveness  of  skin ;  but  at  that  time,  when  trav- 
elling, in  the  month  of  April,  severe  swelling  in 
the  face  came  on  without  apparent  cause.  There 
were  red  wheal-like  elevations,  combined  with 
swelling  of  the  eyelids.  These  disappeared  after 
four  days'  confinement  in  her  room.  Any  expos- 
ure, however,  to  the  sun,  either  in  clear  or  cloudy 
weather,  reinduced  it.  The  same  irritability  re- 
turned next  spring,  to  cease  again  in  autumn  and 
winter.  This  recurred  every  spring,  but  lasted 
each  year  a  longer  time;  the  infiltration  of  the  skin 
was  also  greater.  These  attacks  had  recurred 
annually  for  fifteen  years.  Even  in  a  closed  apart- 
ment, the  side  of  the  face  turned  to  the  light,  if 
near  the  window,  showed  some  irritation,  mani- 
fested by  a  papular  eczema.  Shortly  after  sunset 
and  at  night  she  could  go  out  iu  all  winds  aud 
states  of  the  weather.  Even  in  the  keenest  east 
wind  the  skin  was  unaffected.  Of  many  and 
various  external  remedies  none  gave  relief;  most 
of  them  increased  the  irritation. 

Dr.  Veiel  next  sought  to  discover  what  property 
of  the  sun's  rays  induced  this  irritability.  It  was 
not  the  heat  rays,  for  she  could  endure  the  glow 
from  a  fire  or  oven  unaffected;  nor  the  ordinary 
rays  of  light,  since  neither  lamp  nor  candle  incom- 
moded her.  The  chemical  rays  were  next  consid- 
ered; and  it  was  found,  in  accordance  with  the 
experience  of  photographers,  that  a  red  veil  limited 
their  influence  most  completely.  She  was  accord- 
ingly provided  with  a  red  veil,  and  sent  out  into 
the  open  air  in  the  height  of  the  day.  The  veil 
proved  invaluable ;  for  she  who  could  not  leave  her 
room  for  two  minutes  in  July  and  August  in  the 
forenoon,  remained  out,  with  its  aid,  repeatedly 
and  without  harm,  for  forty  minutes  at  a  time. 

It  is  suggested  that  excursionists  should  substi- 
tute the  blue  veil,  usually  worn  as  a  protection 
from  the  sun,  with  a  red  one,  since  blue  affords 
the  very  least  protection  against  the  chemical  rays 
of  the  sun. 
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Dr.  Shiumunsky  of  St.  Petersburg  (Monatsohr. 
f.  Ohr.)  reviews  the  different  artificial  membranes 
for  the  cure  of  perforated  tympani  that  have 
been  suggested.  Berthold  was  the  first  to  suggest 
and  use  the  membrane  of  the  hen's  egg  to  close 
these  perforations.  Dr.  Shirmunsky  has  tried  this 
method  in  several  cases  with  the  best  result,  and 
reports  a  case  where  there  was  an  ulcer  in  the 
external  auditory  canal,  following  an  operation. 
A  piece  of  the  egg  membrane  was  nicely  adapted 
to  the  sore,  and  in  seven  days  it  fell  off,  leaving 
the  part  entirely  healed. 

In  the  case  of  a  boy,  where  tlie  drum  of  the  ear 
was  gone,  and  discharge  persisted.  Dr.  Shirmunsky 
transplanted  the  e.gg  membrane.  The  discharge 
diminished  markedly,  and  a  second  transplantation 
stopped  the  same.  The  membrane  is  thrown  off 
after  a  few  days,  and  works  by  shielding  the 
inflamed  parts  from  outside  hurtful  influences. 

IwANOW  {Wralsch.)  found,  in  the  examination 
of  a  hundred  and  thirty-four  healthy  young  recruits, 
only  twelve  who  had  pupils  of  equal  size. 

According  to  Jordanis  {Bui.  Gen.  de  Therap.), 
very  satisfactory  results  may  be  obtained  from 
the  employment  of  electricity  in  atrophy  of  the 
mammary  glands,  in  those  cases  where,  after 
delivery,  the  mammae  are  small  and  shrunken,  and 
do  not  secrete  milk.  In  a  case  reported,  the  patient 
had  been  confined  eight  days;  but  the  child  wa« 
not  put  to  the  breasts,  as  they  were  small  and  soft, 
and  not  secreting  milk. 

Electricity  was  applied,  and  after  a  few  seances 
the  breasts  became  firm  and  rounded,  milk  was 
secreted,  and  the  infant  was  suckled.  The  im- 
provement was  lasting.  The  faradic  current  was 
used ;  the  positive  pole  was  placed  over  the  breast, 
but  the  intensity  of  the  current  is  not  recorded. 

Dr.  a.  L.  Smith  (Canada  Medical  Record)  re- 
ports the  use  of  electricity  in  causing  the  disappear- 
ance of  a  large  "seed  "  wart  on  the  index  finger, 
of  three  years'  growth,  upon  which  nitrate  of  sil- 
ver, nitrate  of  mercury,  and  various  acids  had  no 
effect  of  a  curative  nature.  He  passed  a  steel 
needle,  attached  to  the  negative  pole  of  the  gal- 
vanic battery,  well  into  the  substance  of  the  wart, 
on  three  different  occasions,  at  intervals  of  three 
or  four  days,  with  the  result,  that  in  three  weeks' 
time,  the  wart  was  entirely  gone,  leaving  so  little 
mark  that  its  site  was  scarcely  discernible. 

Professor  Parvin  treated  a  case  of  umbilical 
hernia  in  an  infant  by  reducing  the  hernia,  pinch- 
ing the  skin  together,  and  painting  with  collodion, 
and  ordered  the  painting  to  be  repeated  three 
times  a  week.  This  superseded  the  truss,  which 
caused  too  much  irritation. 

D.  Boni  recommends  (Giorn.  Farm.  Trent.)  a 
new  blistering  liquid  composed  of  camphor,  twenty 
parts;  chloral  hydrate,  thirty  parts;  cantharides, 
ten  parts. 

The  pulverized  camphor  is  mixed  with  the 
chloral  hydrate,  and  heated  to  140°  F.  until  fused. 
The  bruised  cantharides  is  then  added,  and  the 
mixture  digested  at  140°  to  158°  F.  one  hour, 
with  occasional  stirring,  then  strained,  and  pre- 
served in  a  glass-stoppered  bottle.  It  is  to  be 
applied  by  a  compress,  or,  in  cases  of  children  or 
delicate  women,  simply  pencilled  over  the  surface. 
Being  non-volatile  is  said  to  give  it  an  advantage 
over  cantharidal  collodion. 

An  application  for  gout  and  rheumatism  is 
made  of  ether,  fifteen  parts;  flex,  collodion,  fifteen 
parts;  salicylic  acid,  four  parts;  morphine,  one 
part.     ]\I.     Paint  hourly  on  the  affected  joints. 


In  a  case  of  severe  iodoform  poisoning,  the  Rep. 
de  Pharm.  states  that  Dr.  Behring  recently  gave  a 
twenty  per  cent  solution  of  bicarbonate  of  potas- 
sium. The  best  results  followed  its  use,  it  seeming 
to  act  as  a  direct  antidote  to  iodoform. 

In  smallpox  the  following  ointment  is  said 
{Medical  and  Surgical  Reporter)  to  act  as  an  anaes- 
thetic and  antiseptic,  and  to  prevent  pitting:  E. 
pulv.  iodoform,  half-drachm;  vaseline  pur.,  one 
ounce;  pulv.  camphor,  one  drachm.  M.  ft.  Ung. 
Apply  by  gentle  inunction  to  the  affected  skin. 

Seltzer-water  allowed  to  flow  slowly  but  con- 
stantly from  a  siphon  bottle  upon  a  burn ,  is  said 
to  instantly  relieve  pain,  and  to  hasten  final  cure. 


CARE  OF  THE  EARS. 
The  usefulness  and  importance  of  the  organ  of 
hearing  to  civilized  man  is  not  properly  appreciated 
until  its  functions  have  been  temporarily  interfered 
with,  and  some  of  the  many  symptoms  of  disease 
have  been  experienced.  Nature  speaks  to  us 
oftenest  "  in  the  still,  small  voice ;  "  and  if  we  have 
learned  to  listen,  and  can  rightly  interpret  her 
meaning,  we  may  be  guided  by  her  precepts,  and 
avoid  danger.  We  are  too  apt  to  neglect  the  ears. 
Even  if  we  become  conscious  of  having  such  organs, 
we  do  not  know  what  the  natural  condition  is,  and 
when  disease  comes  we  are  more  ignorant  still. 

The  outer  ear  (with  a  canal  leading  inwards  to 
the  drum  membrane) ,  the  drum  cavity,  and  the  laby- 
rinth compose  the  organ  of  hearing,  — an  external,- 
a  middle,  and  an  inner  ear. 

We  cannot  see  or  reach  far  beyond  the  external 
ear,  or  the  auricle.  Just  within  the  entrance  to 
the  canal,  and  above  on  its  upper  wall,  are  placed 
the  glands  which  secrete  the  wax  which  aids  in 
preventing  entrance  of  insects.  Nature  has  very 
cunningly  arranged  for  the  natural  removal  of  the 
excess  of  this  secretion  by  causing  it  to  form  in 
the  upper  part  of  the  canal,  from  which,  when  it 
becomes  dry  by  exposm-e  to  the  air,  it  may  fall 
upon  the  floor  of  the  canal,  which,  just  beneath  it, 
forms  an  inclined  plane  outwards.  If  one  knows 
this  fact,  he  need  not  try  to  aid  nature  in  removing 
the  wax;  for,  in  so  doing,  he  will  most  probably 
defeat  her  plans  by  pushing  the  wax  far  within, 
where  the  canal  slopes  in  an  opposite  direction,  and 
will  leave  it  within  the  rigid  walls  of  the  bony  por- 
tion. Many  people  incautiously  make  themselves 
deaf  by  using  a  towel  or  handkerchief  rolled  in 
the  shape  of  a  wedge,  or,  worse  than  this,  some 
ingeniously  constructed  device  "to  assist  nature" 
with. 

All  sensations,  such  as  of  fulness,  burning, 
itching,  or  pain,  as  well  as  peculiar  noises  or  sounds 
heard  in  one's  ears,  though  suggesting  the  presence 
of  disease,  should  not  be  self-treated.  These  vari- 
ous feelings,  the  noises  and  the  pain,  all  mean 
something,  and,  if  constant  or  recurrent,  should 
arouse  the  patient  to  make  inquiry  as  to  their  caus- 
ation. Where  there  is  itching,  a  diseased  condition 
of  the  skin  is  to  be  found,  and  may  be  temporarily 
relieved  with  warm  weak  saleratus- water  dropped 
into  the  canal.  It  is  best  to  refrain  from  picking 
the  ears,  because  foreign  substances  of  an  irritat- 
ing nature,  and  dirt,  so  called,  may  be  left  upon 
the  very  delicate  and  highly  sensitive  skin.  The 
ears  should  not  be  syringed;  and,  above  all,  no 
"  sweet  oil  "  or  mixtures  containing  fats  should  be 
turned  into  the  canal. 

In  all  cases  of  earache,  unless  soon  recovered 
from,  the  sufferer  should  have  the  ear  examined, 
instead  of  first  trying  the  effects  of  poultices,  "  ear- 
ache drops,"  onions,  or  tobacco-smoke.  These 
need  never  be  used  to  relieve  painful  ears.  Often- 
times the  earache  is  only  a  sign  of  disease  in  dis- 


tant parts;  as,  for  instance,  decaying  teeth  often 
cause  reflex  pains  in  the  ear.  How  absurd,  then, 
the  practice  of  filling  the  ear-canal  with  various 
nostrums!  Usually,  and  almost  always  in  children, 
an  earache  signifies  inflammation  within  the  drum 
cavity,  and  one  should  seek  for  other  signs  to 
decide  if  such  is  the  case.  Stop  up  the  good  ear, 
and  have  the  patient  asked  a  question.  If  he 
replies  promptly,  he  hears  readily ;  if  not,  there  is 
disease.  In  such  cases,  an  accurate  knowledge  of 
the  condition  of  the  ear  must  be  had  before  rational 
treatment  can  be  given. 

The  common  practices  among  all  classes  of  peo- 
ple, like  those  above  referred  to,  cannot  be  too 
strongly  spoken  against.  If  there  is  any  thing 
serious,  the  oils,  pieces  of  cotton,  lotions,  and  so 
forth,  produce  more  trouble,  and  prevent  often- 
times an  otherwise  easy  examination  of  the  affected 
organ. 

It  is  not  possible  to  give  general  directions  for 
the  relief  of  earache,  though  we  may  refer  to  two 
methods  of  procedure  which  often  avail  in  the 
early  stages  of  tympanic  inflammation.  These  are 
the  application  of  dry  heat  over  the  ear,  and  hav- 
ing the  upper  air-passages  (nose  and  throat)  cleared 
of  existing  obstructions.  We  here  emphasize  the 
importance  of  giving  early  attention  to  what  may 
seem  matters  of  trivial  account;  for  usually  one 
finds  that  the  predisposing  causes  leading  to  the 
disease  of  the  drum  and  adjacent  structures  ex- 
tend from  the  nose  or  throat.  Young  children 
furnish  by  far  the  largest  number  of  patients  suf- 
fering with  earache,  and  they  are  the  ones  who 
have  not  learned  how  to  "  blow  the  nose,"  and  so 
mechanically  open  the  passages  through  which  the 
air  finds  its  way  within  the  tympanum. 

There  are  certain  sounds  having  their  origin 
inside  the  head  which  are  physiological  and  natu- 
ral, produced  by  the  ordinary  movements  of  mus- 
cles and  structures  about  or  near  the  ear.  Unheard, 
or  not  taken  notice  of,  by  the  ear  in  healtli,  they 
become  the  source  of  considerable  annoyance  when 
apparently  magnified  by  the  ear  in  its  diseased 
state.  To  illustrate  this,  it  is  necessary  only  to 
tightly  close  the  ears,  and  listen  to  such  sounds  as 
are  made  by  speaking,  swallowing,  or  chewing, 
and  noting  how  much  more  loud  they  seem.  In 
such  a  way,  an  obstruction  placed  within  the  canal, 
as  wax,  fluid  exuded  into  the  drum  cavity  or  into 
the  tissues  by  sweUin'g,  may  stop  the  passage  out- 
wards of  sound,  cause  it  to  rebound  upon  the  nerve 
of  hearing,  and  so  be  interpreted  by  our  perceptive 
faculties  as  "  noises."  It  is  thus  that  the  murmur 
of  the  blood-current  in  its  rush  through  large  blood- 
vessels within  the  bone  and  very  near  the  ear,  the 
crackling  and  snapping  sounds  heard  in  certain 
conditions  of  the  middle  ear,  and  sometimes  even 
the  noise  made  by  the  movements  of  muscles 
themselves,  become  annoying. 

There  are  other  shrill,  "ringing"  sounds  pro- 
duced in  different  ways  from  other  coarser  ones 
which  are  even  more  distressing,  and  are  very  diffi- 
cult to  drive  away,  if  their  warning  notes  have  not 
been  early  heeded  by  the  patient.  They  are  pro- 
duced in  the  labyrinth ;  and,  while  very  seldom  the 
result  of  disease  there,  they  should  not  be  allowed 
to  continue  long  unnoticed,  because  they  always  are 
the  precursors  of  a  very  intraclable  form  of  disease, 
which  usually  brings  deafness.  —  Boston  Journal  of 
Health. 


THE  STIMULUS  OF  A  CHANGE  OF  AIR. 
Dr.  Alfred  J.  H.  Crespi  of  England  has  writ- 
ten a  very  practical  paper  on  the  "  Change  of  Air  as 
a  Therapeutic  Agent."  The  ideas  are  not  exactly 
original,  but  the  truth  is  very  well  and  forcibly  put 
by  Dr.  Crespi ;  and  he  takes  a  position  somewhat 
counter  to  that  which  fashion  has  assigned  to  the 
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majority.  After  sketching  agreeably  the  pleasure 
and  profit  of  a  change  of  air,  he  qualities  his  eulogy 
of  its  therapeutic  power  by  saying,  that,  in  order  to 
be  benefited,  one  must  not  put  one's  worries  in 
one's  handbag,  and  carry  them  about.  Many  per- 
sons who  are  "  ordered  "  to  the  seashore  or  moun- 
tains, go  there  grumbling  under  protest,  and  spend 
the  precious  days  of  would-be  recuperation  in  long- 
ing to  get  back  to  the  duties  that  haunt  them. 
This  sort  of  a  "  change  "  is  a  mere  farce,  but  often 
it  is  the  only  kind  that  is  obtainable.  People  are 
too  poor  to  count  the  outing  as  a  pleasure:  it  is  an 
expense  over  which  they  fret  till  the  last  vestige  of 
benefit  is  worn  away.  On  this  account,  the  physi- 
cian must  beware  of  flippant  advice  to  try  the  sea- 
shore and  mountains,  when  such  a  change  may 
involve  expenses  which  are  hard  to  bear,  and  may 
lead  only  to  heavier  burdens  thereafter.  Unfortu- 
nately, the  people  who  are  overworked,  —  the  mid- 
dle classes,  —  who,  with  the  tastes  and  aspirations  of 
the  rich,  have  only  very  limited  means  at  command, 
are  the  very  ones  who  most  need  the  change,  and 
get  it  with  the  greatest  difficulty.  Before  pre- 
scribing a  change  of  air,  it  is  well  to  estimate  the 
labor  involved  in  getting  it,  —  as  to  whether  the 
effect  of  the  tremendous  effort  necessary  may  not 
outweigh  the  results  of  the  change. 

In  ordering  change  of  air,  it  is  wise  not  to 
promise  too  much.  Do  not  pack  people  off  to  some 
distant  clime,  as  some  physicians  do,  because  they 
do  not  know  what  to  do  with  them.  One  ought  to 
consider  well  before  advising  climatic  changes  in 
the  case  of  a  person  presumably  incurable.  The 
excitement  of  a  journey  often  hastens  death  in  per- 
sons who  are  very  low ;  and,  if  death  ensues,  it  is 
very  sad  and  inconvenient  to  the  friends,  and  very 
prejudicial  to  the  physician's  fame.  At  best  a 
change  of  air  ought  only  to  be  suggested ;  coercion 
does  no  good.  If  the  patient  doesn't  want  to  go, 
has  whims,  fancies,  and  so  on,  let  her  be:  a  change 
would  effect  nothing.  So  far  as  it  is  possible  with- 
out injury,  sick  people  should  have  their  own  way. 
"Taking  it  as  a  whole,"  says  Dr.  Crespi,  "re- 
garding the  matter  in  the  light  of  a  philosopher 
and  of  an  experienced  practitioner,  I  contend  that 
change  of  air  is  a  less  potent  factor  for  good,  a 
less  reliable  therapeutic  agent,  than  commonly  sup- 
posed, and  that  it  needs  using  with  consummate 
care  and  discretion,  always  following  the  patient's 
tastes,  and  always  having  due  regard  to  his  circum- 
stances. In  many  cases  change  is  inexpedient;  in 
some,  most  injurious;  in  others,  it  should  only  be 
permitted  after  a  long  and  confidential  interview 
with  client  and  friends,  and  after  the  latter  have 
been  carefully  prepared  for  the  probable  results." 
—  Medical  World. 


A  NEW  HYPNOTIC. 
In  the  New  York  Medical  Record  Dr.  E.  C. 
Wendt  describes  sulfonal,  a  new  hypnotic.  Chemi- 
cally this  substance  enjoys  the  euphonious  desig- 
nation of  "  diKthylsulfondimethylmethan."  It 
occurs  in  the  form  of  large,  flat,  colorless  crystals, 
which  are  tasteless  and  devoid  of  smell.  Sulfonal 
is  soluble  in  eighteen  to  twenty  parts  of  boiling 
water.  In  tepid  water  the  solubility  is  only  about 
one  to  one  hundred.  The  crystals  dissolve  more 
readily  in  alcohol,  and  alcohol  mixed  with  ether. 
Acids  and  alkalies  do  not  affect  the  composition  of 
the  body,  which  appears  to  possess  considerable 
chemical  stability.  The  crystals  melt  at  a  tem- 
perature of  275°  to  260°  F.  According  to  Professor 
Kast  of  Freiburg,  sulfo.ial  is  an  hypnotic  pure  and 
simple.  It  does  not  compel  sleep  through  a  paralytic 
effect  on  the  nerve-centres  nor  through  a  profound 
impression  produced  upon  the  vascular  system. 
From  numerous  experiments  on  animals  and 
many  clinical  observations  on  man,  the  action  of 


this  new  remedy  would  appear  to  consist  merely  in 
the  intensification  of  those  factors  that  lead  to 
natural  sleep  in  the  physiological  sense,  or  in  sup- 
plying the  periodical  desire  for  sleep  in  those  cases 
where  it  is  wanting.  It  is  for  this  reason,  prob- 
ably, that  the  range  of  applicability  of  sulfonal  is 
a  more  limited  one  than  that  of  some  other  drugs 
employed  as  hypuotics.  But  sulfonal  has  none  of 
the  disadvantages  inherent  in  the  deadly  narcotics, 
and  it  is  much  more  reliable  than  any  of  the 
bromides.  This  new  body  does  not  disturb  diges- 
tion, it  is  not  constipating,  it  has  no  unpleasant 
after-effects,  it  is  perfectly  harmless,  it  does  not 
invite  the  formation  of  "a  habit,"  and,  finally,  it 
does  not  appear  to  lose  its  efficacy,  even  when  em- 
ployed for  a  long  period. 


.      MEDICAL  MEMORANDA. 

Insect-Stings. — The  pain,  according  to  Dr. 
Bernbeck  (^London  Medical  Record),  is  best  relieved 
by  applying  flexible  collodion  containing  35  grains 
to  the  fluid  ounce  of  salicylic  acid.  Pain  is 
quickly  relieved,  and  swelling  of  the  part  generally 
prevented. 

Micro-Okganisms. —  M.  Vignal,  Paris,  is  accred- 
ited with  the  statement,  that  the  mouth  contains 
seventeen  distinct  species  of  micro-organisms.  He 
concludes  that  they  play  an  important  part  in  the 
digestion  of  food. 

Mouth- Wash.  —  The  British  Dental  Journal 
gives  the  following :  — 

Take  resorcin,  2  drachms;  vol.  ext.  eucalyptus, 
1  drachm;  aquam,  ad  4  ounces;  mix,  rub  up  with 
magnesium  carbonate,  2  drachms,  and  fllter.  One 
teaspoonful  to  the  tumbler  of  water,  used  f  e- 
quently  as  a  wash  for  spongy  gums,  stomatitis,  or 
after  extraction,  will  be  found  valuable. 

Periostitis  of  the  Jaws.  —  The  Re'cue  de 
Tkerapeutique  states  that  commencing  superficial 
periostitis  of  the  jaws  may  be  promptly  checked, 
and  the  pain  cured,  by  painting  with  tincture  of 
aconite  and  tincture  of  iodine,  equal  parts.  The 
application  should  be  intrusted  to  a  physician  only. 


HUMORS. 

A  London  druggist  displays  the  following  card 
in  his  window:  "  Come  in  and  get  twelve  emetics 
for  a  shilling." 

Composition  on  Physiology  by  SmallBoy. 
—  The  human  body  is  made  up  of  the  head,  the 
thorax,  and  the  abdomen.  The  head  contains  the 
brains,  when  there  is  any.  The  thorax  contains 
the  heart  and  lungs.  The  abdomen  contains  the 
bowels,  of  which  there  are  five,  —  A,  E,  I,  O,  U, 
and  sometimes  W  and  Y. 

He  was  Dissipated.  —  In  the  chemical  lab- 
oratory: — 

"  Professor,  what  has  become  of  Tom  Appleton? 
Wasn't  he  studying  with  the  class  last  year?  " 

"Ah,  yes;  Appleton  —  poor  fellow!  A  fine 
student,  but  absent-minded  in  the  use  of  chemicals, 
veiy.  That  discoloration  on  the  ceiling  —  notice 
it?" 

"Yes." 

"That's  him." 

The  Indiana  Medical  Juurnal  tells  of  an  Amer- 
ican in  Paris  who  was  about  to  die.  He  or- 
dered the  following  despatch  sent  by  cable  as  soon 
as  the  last  breath  left  his  body:  "  Am  dead 
Corpse  will  follow  by  next  steamer." 

The  cheapest  and  simplest  gymnasium  in  the 
world  —  one  that  will  exercise  every  bone  and 
muscle  in  the  body  —  is  a  flat  piece  of  steel  notched 
on  one  side,  fitting  tightly  into  a  wooden  frame, 
and,  after  being  greased  on  both  sides  with  a  bacon 
rind,  rubbed  into  a  stick  of  wood  laid  lengthwise 
of  a  sawbuck. 
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Dr.  CO.  Clark, Oswego, N.Y.,  says:  "Iliavemade 
sufficient  experiment  of  GoLOEti's  Liquid  Beef  Tonic 
to  enable  me  to  say  it  is  by  far  the  best  of  all  the  prep- 
arations of  the  kind  (fooil  aud  tonic)  that  I  have  ever 
used.  To  the  sufferer  from  chronic  diseases,  or  the 
convalescent,  it  is  invaluable,  being  both  nourishing 
aud  strengthening. 

— • 

A  RECENT  number  of  the  Scientific  American  con- 
tained a  full  illustrated  description  of  the  worlds  of 
Messrs.  J.  \V.  Queen  &  Co.  of  Pliiladelphia,  one  (if 
the  largest  manufactories  of  scientific  instruments  in 
the  world.  In  addition  they  import  largely  from  the 
best  English  and  European  makers.  Illu>irated  cata- 
logues of  apparatus  pertaining  to  any  branch  of  science 
will  be  sent  upon  application. 


In  1879  David  Boyle  built  tlie  first  refrigerating 
machine  in  the  Empire  Brewery  of  the  Ph.  Best  Brew- 
ing Company,  Milwaukee,  and  gained  their  confidence, 
so  that  they  have  since  then  purchased  three  more  fifty- 
ton  Boyle  machines,  and  intrusted  the  whole  refriger- 
ation of  their  immense  brewery  to  these  machines. 
They  are  perfectly  satisfied  with  their  macliiuery  to- 
day. 

——* — 

Dr.  W.  W.  Gardner,  Springfield,  Mass.,  says:  "  It 
seems  almost  tautological  to  recommend  Horsford's 
A<uD  Phosphate,  a  valuable  local  and  stomach  tonic. 
I  have  made  use  of  it  iu  my  family  and  iu  practice  for 
years.  I  will,  however,  repeat  what  my  practice  con- 
firms: that  I  value  it,  when  taken  according  to  direc- 
tions, as  an  excellent  preventive  of  indigestion,  and  a 
pleasant  acidulated  drink  when  properly  diluted  with 
water,  and  sweetened." 


Attention  iscalled  totheatlvertisement  of  Messrs. 
Henry  Thayer  &  Co  ,  Cambridgeport,  Mass.  Their 
Nutritive  is  prepared  for  use  in  cases  of  malnutrition 
or  non-assimilation  of  food,  and  especially  for  use  iu 
convalescence  following  prolonged  sickness.  The 
agents  used  in  its  composition  seem  remarkably  well 
adaptetl  for  this  purpose. 


We  notice  that  the  increasing  business  of  tlie  well- 
known  advertising  agent  Mr.  J.  H.  Bates  has  neces- 
sitated a  removal  to  more  commodious  quarters  at  38 
Park  Row,  New  York.  Mr.  Bates  is  an  old  acquaint- 
ance of  nearly  all  the  publishers  in  tlie  country,  as 
well  as  the  leading  advertisers  ;  and  we  are  glad  to 
learn  that  his  honorable  and  accurate  methods  of 
business  have  secured  him  a  well-deserved  success. 


The  twenty-first  year  of  the  New  England  Con- 
servatory OF  Music,  Boston,  which  has  just  drawn 
to  a  close,  has  been  the  most  successful  in  the  history 
of  that  phenomenally  successful  institution.  Nearly 
2,300  pupils  have  received  instruction  in  its  several 
schools  of  music,  art,  oratory,  languages,  literature, 
piano  and  organ  tuning,  pliysical  culture,  etc.  Every 
State  and  Territory,  and  many  other  countries,  have 
been  represented  iu  its  luills.  The  ablest  artists  and 
teachers  are  in  its  Faculty,  aud  yearly  additions  are 
made  from  American  aud  European  resources. 
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familiar  Sxiencr. 

THE    PHOTOGRAPHY    OF    MOVING 
PROJECTILES. 

Some  time  ago  the  fact  was  noted  in  this 
paper  that  a  European  scientist  had  succeeded 
in  obtaining  a  direct  photograph  of  a  bullet  in 
motion,  just  after  being  discharged  from  the 
gun.  We  reproduce  from  La  Nature  some 
engravings  made  from  photographs  obtained  by 
Professor  Salcher  of  Fiume,  Austria. 

It  is  evident  that  the  air  in  front  of  a  body 
moving  as  rapidly  as  a  bullet  must  be  more  or 
less  condensed ;  and,  on  the  contrar}',  the  air 
behind  it  will  be  somewhat  rarified.  As  the 
refractive  power  of  air  varies  with  its  density-. 


these  effects  ought  to  be  shown  very  plainly  in 
a  photograph,  where  the  light  affecting  the 
plate  passes  through  these  strata  of  air  of 
varying  density  ;  and,  on  inspection  of  the  en- 
gravings, we  find  the  head,  or  wave  of  con- 


densed air,  in  front  of  the  projectile  very 
clearly  marked.  We  also  see  in  the  rear  of 
Fig.  3  the  spiral  eddies  or  whirlpools  formed 
in  the  rarified  air  behind  it. 

When  it  is  remembered  that  the  velocit}-  of 
these  bullets  at  the  moment  of  their  being  pho- 
tographed was  from  thirteen  hundred  to  six- 
teen hundred  feet  per  second,  it  would  seem 
almost  impossible  to  impress  their  image  upon 
the  sensitive  plate.  The  diagram  (P'ig.  1) 
shows  the  principle  upon  which  the  feat  was 
accomplished.  The  camera,  *4,  is  placed  at 
the  proper  distance  ;  and  in  front  of  it  is  placed 
a  screen,  E,  which  cuts  off  all  rays  of  light, 
except  those  proceeding  from  the  projectile. 


Fl9.  2. 


Fie.  3. 


Fio.  4. 


Fig.  5. 


At  X  is  a  lens  which  concentrates  the  image 
upon  the  camera.  5  is  a  Leyden  jar,  with 
wires  attached  connecting  the  outer  and  inner 
surfaces.  The  circuit  is  interrupted  at  H  and 
/.  The  projectile  p  is  fired  in  such  a  direction 
that  it  passes  between  the  wires  at  /,  closing 
the  circuit,  and  causing  an  electric  spark  to 
appear  both  at  /  and  H.  The  former  spark 
illuminates  the  projectile,  and  the  light  from 
the  other  passes  through  the  air  surrounding 
it.  It  will  be  seen  that  the  action  is  entirely 
automatic  ;  the  flying  bullet  illuminating  itself 
at  just  the  right  moment,  and  for  a  small  frac- 
tion of  a  second  only.  The  whole  action  is 
practicallj-  Instantaneous,  and  shows  the  won- 
derful sensitiveness  to  which  the  modern  dry 
plates  have  been  brought.  The  time  of  expos- 
ure of  the  plate  must  in  these  cases  have  been 
less  than  one  hundred  thousandth  of  a  second. 
In  Figs.  2  and  3  the  projectile  was  moving 
at  the  rate  of  thirteen  hundred  feet  a  second. 
These  show  the  layer  of  condensed  air  in  front 
of  it  particularly  well.  Fig.  5  shows,  in  addi- 
tion, the  electrodes  or  wires  between  which  the 


bullet  passed,  while  Fig.  4  shows  the  eddies 
and  little  aerial  whirlpools  behind  it.  The 
velocity  of  the  projectile  in  the  last  two  figures 
was  sixteen  hundred  feet  a  second. 

The  original  photographs  were  necessarily 
very  small,  only  about  three-sixteenths  of  an 
inch  in  diameter ;  but  they  were  carefully 
copied  and  enlarged  by  the  engraver,  without 
exaggerating  the  details  in  the  slightest 
degree. 

FIRE-DRAWINGS. 

A  VERY  amusing  scientific  experiment  may- 
be performed  by  taking  a  saturated  solution  of 
nitrate  of  potash  (saltpetre),  and,  with  a  quill- 
pen  or  fine  brush,  drawing  any  picture,  design, 
or  words  upon  a  piece  of  white  absorbent 
paper.  The  lines  should  be  kept  away  from 
each  other ;  and  the  entire  subject  coarsely 
drawn  in  outline,  like  the  elephant  in  the  illus- 
tration. When  dry,  the  lines  will  be  nearly 
invisible  ;  but  if  one  of  them  be  touched  with 
the  glowing  end  of  an  extinguished  match,  a 
spark  of  fire  will  run  through  the  paper,  fol- 
lowing the  lines  already  traced,  and  cutting 
out  the  design  as  if  with  an  invisible  knife. 

This  experiment  is  explained  by  the  chemi- 
cal constitution  of  the  saltpetre.  This  salt 
contains  a  large  amount  of  oxygen,  so  loosely 
combined  that  it  readily  leaves  the  nitrogen 
and  potash,  and  unites  with  the  carbon  of  the 
paper,  when  heated  to  the  point  of  ignition. 
The  heat  developed  by  the  combustion  is  not 
sufficient  to  ignite  the  paper,  except  where  it 
has  been  saturated  with  the  oxygen-giving 
salt ;  and  so  the  spark  of  fire,  which  is  really 
only  an  indication  of  a  violent  chemical  re- 
action, follows  the  lines  previously  traced.  If 
an  actual  flame  was  brought  in  contact  with 
the  paper,  of  course  the  whole  would  be  con- 


sumed ;  but  the  heat  of  the  glowing  charcoal  is 
just  sufficient  to  start  the  combustion,  by  the 
aid  of  the  oxj'gen  in  the  saltpetre. 

The  explosion  of  gunpowder  is  due  to  the 
same  cause.  It  is  composed  of  charcoal  (car- 
bon), sulphur,  and  saltpetre,  intimately  mixed. 
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When  brought  into  contact  with  a  spark  of 
fire,  the  oxj-gen  of  the  saltpetre  combines  with 
the  carbon  and  sulphur  so  rapidly,  that  the 
combustion  is  almost  instantaneous ;  and  a 
large  volume  of  carbonic  and  sulphurous  acid 
gases  is  formed  with  explosive  rapidity. 
The  instability  which  the  presence  of  nitrogen 
confers  upon  a  molecule  is  weU  illustrated  in 
this  case.  Nitrate  of  potash  (KNO3) ,  as  we 
have  seen,  gives  up  its  oxygen  with  the  ut- 
most ease  ;  while  carbonate  of  potash  (KjCOg) , 
which  only  differs  from  it  by  the  substitution 
of  carbon  for  nitrogen,  is  one  of  the  most  sta- 
ble of  substances,  and  is  onl}'  decomposed 
under  the  influence  of  powerful  chemical  re- 
agents. 

— »^ 

[Original  in  Popular  Science  News.'] 

KENT'S  CAVERN  :  ITS  WONDERFUL  STORY 
OF  PREHISTORIC  MAN. 

BY    SAMUEL    BKAZIER. 
PART   I. 

That  the  body  and  mind  of  man  have  been 
slowly  developed  during  immensely  long  periods 
of  time,  before  any  thing  like  what  we  call  civili- 
zation was  possible,  is  an  opinion  now  pretty  gen- 
erally entertained.  That  man  has  lived  on  the 
earth  for  hundreds  of  thousands  of  years  is  certain: 
that  he  may  have  lived  here  for  millions  of  years  is 
possible,  and  even  probable.  His  great  antiquity, 
his  existence  as  a  contemporary  of  races  of  animals 
now  extinct,  that  he  has  lived  during  changes  of 
climate  vastly  greater  than  any  that  have  occurred 
during  the  historic  period,  and  his  existence  on 
the  earth  when  parts  of  the  present  continents  were 
submerged  beneath  the  seas,  are  facts  made  evi- 
dent by  the  revelations  of  geology  during  the  pres- 
ent century.  Much  of  this  evidence  of  man's 
antiquity,  and  of  his  habits  of  life  during  pre- 
historic ages,  has  been  obtained  by  the  examination 
of  caves,  which  in  all  times  have  been  the  ready- 
made  homes  of  men  as  well  as  of  other  animals. 

In  many  of  these  ancient  dwelhng-places  are 
found  the  teeth  and  bones  of  great  numbers  of 
animals,  both  of  extinct  and  of  surviving  species, 
buried  together,  with  flint  or  bone  knives,  combs, 
scrapers,  arrowheads,  saws,  hatchets,  hammers, 
and  other  human  implements. 

One  of  the  most  interesting  of  such  caves  occurs 
in  the  county  of  Devon  in  England.  On  account 
of  its  beauty,  Devonshire  has  been  called  the  gar- 
den of  England.  On  its  southern  coast,  which  is 
washed  by  the  waters  of  the  British  Channel,  stands 
one  of  the  most  frequented  of  English  watering- 
places,  known  as  Torquay.  Near  to  this  town 
there  is  a  large  cave,  known  from  time  immemorial 
by  the  name  of  Kent's  Cavern. 

The  origin  of  the  name  is  unknown.  For  a  hun- 
dred years  it  has  been  frequented  as  a  place  of 
curiosity  by  visitors  to  Torquay;  and  the  guides 
repeat  a  tradition  that  a  dog  was  once  taken  into 
the  cave,  and  lost  there,  and  that  it  was  subse- 
quently found  in  Kent,  about  a  hundred  miles  away. 
It  was  therefore  supposed  that  a  subterranean  pas- 
sage extended  from  Devonshire  to  Kent  and  so 
the  cave  was  called  "Kent's  Cavern."  This  is 
probably  only  idle  gossip,  and  no  one  knows  when 
or  why  the  cave  received  its  name.  It  is  situated 
in  one  of  the  beautiful  valleys  of  Devonshire,  and 
may  be  entered  through  either  of  two  apertures  in 
a  vertical  limestone  cliff  that  rises  to  a  height  of 
about  thirty  feet. 

Bones  were  first  discovered  in  the  cave  in  the 
year  1824  by  a  Mr.  Northmore  and  by  Sir  Walter 
Trevelyan.     In   the  following  year  a  more  sys- 


tematic examination  of  the  cave  was  made  by  the 
Rev.  John  McEnery,  who  discovered  a  great  num- 
ber of  teeth  and  bones  of  animals  now  extinct. 
Speaking  of  some  of  the  first  fossils  he  disinterred, 
he  says:  "They  were  the  first  fossil  teeth  I  had 
ever  seen;  and  as  I  laid  my  hand  on  them,  relics 
of  extinct  races,  and  witnesses  of  an  order  of  things 
which  passed  away  with  them,  I  shrank  back  in- 
voluntarily." 

The  excitement  was  not  likely  to  grow  less  as 
his  work  proceeded.  He  found  in  this  cave  the 
remains  of  the  following  animals:  elephant,  rhi- 
noceros, several  species  of  horse,  two  species  of 
ox,  Irish  elk,  two  species  of  red  deer  and  another 
species  smaller  than  the  red,  reindeer,  hyena,  lion, 
wolf,  fox,  bat,  weasel,  lagomys  (an  animal  now 
found  in  Siberia),  inole,  land-rat,  water-rat,  vole, 
three  species  of  bear,  and  an  animal  called  Ma- 
chairodus  latidens.  But  he  not  only  found  the 
remains  of  these  animals,  representing  arctic,  tem- 
perate, and  torrid  climes,  and  belonging  to  species 
long  since  extinct:  what  was  more  surprising  and 
more  significant  was  the  discovery  with  them  of 
the  evidences  of  human  existence  in  the  form  of 
human  implements,  showing  that  man  had  lived  on 
the  earth  at  the  same  time  as  these  extinct  races  of 
animals.  Piercing  through  the  stalagmite  which 
formed  the  solid  floor  of  the  cave,  he  found  in 
the  red  earth  beneath,  burie^J^h  the  remains  of 
extinct  animals,  flint  arrowhelaas  and  lance-heads, 
which  testified  to  the  existence  of  man.  He  says, 
' '  This  electrified  me. ' '  He  called  his  fellow-laborers 
to  witness  the  discovery,  and  in  their  presence  dug 
out  from  the  same  spot  the  teeth  of  an  ox,  and  flint 
arrowheads  that  had  been  made  by  man.  He 
showed  these  flints  to  Dr.  Buokland,  who  was  so 
slow  to  receive  this  evidence  of  man's  great  antiq- 
uity, that  he  suggested  the  theory  that  the  ancient 
Britons  had  probably  used  the  cave,  and  made 
ovens  in  it,  and  that  some  of  their  flint  implements 
might  have  fallen  through  crevices  in  the  stalag- 
mite into  the  red  marl  below. 

This,  however,  seems  impossible.  It  was  hardly 
possible  that  the  ancient  Britons  would  break 
through  several  feet  of  stalagmite;  and  this  solid 
limestone  floor  afforded  no  evidence  of  ever  having 
been  disturbed,  nor  could  any  traces  of  their  ovens 
be  discovered.  Arrowheads  and  knives  of  flint, 
and  other  remains  of  human  art,  occur  in  all  parts 
of  the  cave,  and  through  the  entire  thickness  of 
the  clay,  and  in  the  same  places  as  the  teeth  and 
bones  of  extinct  animals. 

The  Torquay  Natural  History  Society  appointed 
a  sub-committee  in  1846  to  explore  certain  parts 
of  the  cavern,  and  they  found  exactly  the  same 
kind  of  things  that  McEnery  had  found.  Mr. 
Vivian,  a  member  of  this  sub-committee,  drew  up 
a  report,  which  was  read  to  the  British  Association 
in  1847,  and  also  to  the  Geological  Society. 

In  this  report,  published  in  the  British  Asso- 
ciation's Transactions,  the  following  passage  occurs : 
"  The  important  point  that  we  have  established  is, 
that  the  relics  of  human  art  are  found  under  the 
unbroken  floor  of  stalagmite.  After  taking  every 
precaution  by  sweeping  the  surface,  and  examining 
most  minutely  whether  there  were  traces  of  the 
floor  having  been  previously  disturbed,  we  broke 
through  the  solid  stalagmite  in  three  different  parts 
of  the  cavern,  and  in  each  instance  found  flint 
knives." 

In  the  present  day,  when  our  minds  have  become 
somewhat  familiar  with  the  idea  of  man's  great 
antiquity  as  revealed  by  the  science  of  geology,  it 
is  curious  to  look  back  forty  years,  and  learn 
how  these  statements  in  reference  to  the  discov- 
eries in  Kent'.*:  Cavern  were  received  by  the  scientific 
world.  We  should  rather  expect  that  ordinary 
individuals  who  had  been  taught  that  the  world 


was  created  four  thousand  and  four  years  before 
the  birth  of  Jesus  Chri.st,  would  smile  incredu- 
lously when  told  that  man  had  really  lived  on  the 
earth  for  hundreds  of  thousands  of  years,  when  it 
was  inhabited  by  the  Irish  elk,  the  mammoth,  the 
woolly  elephant,  the  cave  bear,  and  other  races  of 
animals  long  since  passed  away.  But  how  were 
such  statements  received  by  the  scientific  world 
forty  years  ago?  They  were  utterly  rejected!  Sci- 
entific men  were  not  prepared  to  receive  them,  and 
doubted  the  facts  which  were  offered  in  evidence 
of  their  correctness.  Although  Mr.  Vivian's  paper, 
as  already  stated,  was  read  before  the  Geological 
Society,  The  Quarterly  Journal  of  that  society 
refused  to  publish  the  facts.  Men  of  science  were 
incredulous,  and  they  based  their  scepticism  mainly 
on  two  points:  First,  they  hesitated  to  believe 
that  flint  tools,  the  work  of  human  hands,  had 
been  found,  with  the  remains  of  extinct  animals. 
The  gentlemen  who  had  explored  the  cavern  were 
clear  in  their  statement  of  these  facts ;  but  scien- 
tific men  refused  to  believe,  objecting  that  the  ex- 
ploration had  not  been  carried  on  in  a  sufficiently 
systematic  manner.  This,  as  we  shall  see,  led  to 
further  researches,  conducted  in  so  systematic  a 
manner  as  to  compel  the  acceptance  of  the  facts 
that  were  disclosed. 

A  second  groHpd  of  scepticism  on  the  part  of 
scientific  men  had  reference  to  the  animal  called 
Machairodus  latidens.  It  was  then  called  Ursus 
cultridens,  and  was  supposed  to  be  a  species  of 
bear,  as  its  name  implies.  The  remains  of  this 
animal  had  never  been  found  in  Britain.  Animal 
remains  of  the  same  genus,  though  not  of  the  same 
species,  had  been  found  in  caves  on  the  continent 
of  Europe,  the  deposits  in  which  were  known  to 
be  older  than  those  in  Kent's  Cavern ;  but  none 
had  ever  been  found  in  England.  It  was  therefore 
doubted  whether  the  remains  of  Machairodus  lati- 
dens, which  Mr.  McEnery  thought  he  dug  out  of 
Kent's  Cavern,  had  actually  been  found  there. 

In  1864  the  British  Association  met  at  Bath.  A 
committee  was  appointed  to  carry  on  a  careful  and 
systematic  exploration  of  the  cavern.  The  com- 
mittee consisted  of  some  of  the  most  eminent  sci- 
entific men,  such  as  Sir  Charles  Lyell,  Sir  John 
Lubbock,  and  others.  This  committee  continued 
its  researches  for  years  under  the  personal  daily 
superintendence  of  its  honorary  secretary,  W.  Pen- 
gelly,  Esq.,  F.R.S. 

(Concluded  next  number.) 


[Special  correspondence  of  the  Popular  Science  JiTews.] 
PARIS  LETTER. 

As  is  usually  the  case,  at  the  beginning  of  the 
summer  season  the  inhabitants  of  Paris  have  to 
submit  to  the  periodical  plague  of  being  compelled, 
in  parts  of  the  town,  to  use  Seine  water  for  drink- 
ing and  other  purposes.  The  rivers  and  springs 
which  furnish  Paris  with  water  generally  cease 
in  summer  to  supply  water  enough  for  the  require- 
ments of  the  town,  and  the  authorities  in  charge 
of  the  water-service  are  compelled  to  give  Seine 
water  in  place  of  the  usual  supply.  This  generally 
provokes  an  outburst  of  indignation.  It  has  been 
undeniably  proved  that  Seine  water  does  contain 
bacilli  of  the  typhoid-fever,  and  the  Parisian  popu- 
lation objects  to  being  refreshed  with  such  poison. 
Ifis  true,  the  engineers  and  civil  authorities  —  non- 
medical —  declare  that  the  presence  of  typhoid  ba- 
cilli is  not  exactly  ascertained,  and  that,  if  it  were, 
it  would  be  of  no  importance.  The  Parisians 
believe  more  in  physicians  than  in  the  unqualified 
authorities.  It  is  really  a  shame,  that,  after  the 
very  exact  and  accurate  researches  made  concern- 
ing the  presence  of  typhoid  bacilli  in  Seine  water, 
such  water  should  be  once  more  distributed  to  an  ■ 
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important  part  of  the  city.  But  the  Municipal 
Council  is  more  occupied  with  politics,  which  are 
not  its  business,  than  with  the  hygienic  conditions 
of  Paris,  which  are  part  of  the  business  which  it 
is  appointed  for.  However,  under  the  pressure 
of  public  opinion,  endeavors  are  being  made  to 
purchase  new  springs  or  rivers,  and  to  bring  more 
pure  water  to  the  city. 

The  progress  of  saccharin  is  becoming  a  mat- 
ter of  attention  for  the  French  government.  A 
good  quantity  of  sugar  is  made  in  France  out  of 
turnips,  and  the  government  feels  it  must  in  some 
manner  protect  this  industry.  The  Minister  of 
Agriculture  proposes  that  some  tax  should  be  levied 
on  the  new  sugar,  which  is  gaining  considerably  in 
favor,  as  might  be  expected. 

Some  days  ago,  for  the  first  time,  a  young  lady 
has  graduated  Doctor  of  Science  in  the  antique 
Sorbonne.  Her  thesis  is  good  enough,  although  in 
no  manner  remarkable,  and  won  for  her  the  com- 
pliments of  the  jury.  Frenchmen  are  always  gal- 
lant with  ladies,  and  the  ladies  know  it,  and  take 
advantage  of  the  weakness. 

A  LONG  and  important  discussion  has  just  been 
carried  on,  before  the  Paris  Academy  of  Medicine, 
concerning  leprosy  and  its  etiology  and  conta- 
giousness. Two  of  the  best  dermatologists  of  Paris 
have  taken  part  in  the  debate,  —  MM.  Besnier  and 
Vidal,  —  and  also  a  very  experienced  physician  of 
the  naval  corps.  Dr.  Leroy  de  Mericourt.  They 
have  summed  up  all  the  facts  known  at  present  con- 
cerning the  disease  in  Europe  as  well  as  abroad,  in 
present  and  in  past  times;  the  documents  from 
India,  Canada,  and  the  Sandwich  Islands  have  been 
amply  examined  and  discussed  :  and,  as  usual,  the 
opinions  differ.  Besnier  and  Vidal  are  contagion- 
ists,  and  believe  the  Hansen  bacillus  to  be  the  cause 
of  the  di.sease.  M.  de  Mericourt  believes  more  in 
heredity  than  in  contagion.  Each  produces  facts 
in  favor  of  his  own  theory.  We  cannot  much  won- 
der at  this,  considering  how  very  small  is  the 
number  of  theories,  or  even  facts,  that  are  really 
recognized  by  the  whole  of  the  persons  that  are 
competent  to  give  a  judgment  thereon.  It  only 
shows  how  much  remains  to  be  done  before  we  are 
in  possession  of  some  positive  and  undisputed  facts, 
and  of  a  good  explanation  of  the  same. 

It  is  hoped,  in  scientific  circles,  that  in  the 
course  of  next  year,  during  the  great  Exhibition,  — 
if  it  comes  off,  and  if  no  war  or  other  trouble  pre- 
vents it  from  being  opened, —  an  international  meet- 
ing of  physiologists  may  be  held  in  Paris.  It  is  the 
Paris  Socidt^  de  Biologic  that  has  the  credit  of 
having  raised  the  question,  and  we  hope  the  scheme 
may  be  a  successful  one.  Physiology  is  yet  a  grow- 
ing science,  and  much  remains  to  be  done  in  its 
sphere;  and  an  annual  meeting  of  physiologists 
would  certainly  prove  beneficial  to  the  interests 
of  the  science  they  have  embraced.  A  committee 
is  at  present  engaged  in  the  study  of  the  means 
by  which  the  meeting  might  be  decided.  Apropos 
of  the  Exhibition,  the  Eiffel  tower  is  progressing 
favorably.  It  attains  at  present  a  hundred  meters, 
— the  third  of  the  height  that  it  is  to  obtain.  No 
particular  difficulties  seem  to  have  been  met  with 
so  far,  at  least,  none  have  been  spoken  of. 

Professor  Grancher  of  the  Paris  Medical 
School  has  recently  communicated  an  interesting 
paper  concerning  the  influence  of  hydrofluoric 
acid  on  tuberculosis.  This  acid  was  proposed 
some  time  ago  as  a  useful  agent  in  the  treatment 
of  pulmonary  tuberculosis,  it  being  recommended 
that   the  patients  should    inhale    air    containing 


vapors  of  this  acid.  Many  physicians  have  tried 
this  system,  and  reported  the  results  of  their  ex- 
periments in  various  manners,  but  generally  in  an 
unfavorable  one.  Professor  Grancher,  from  a  num- 
ber of  experiments,  draws  the  conclusion  that 
hydrofluoric-acid  vapors  do  not  certainly  kill  the 
tuberculosis  bacillus,  but  may  in  a  marked  man- 
ner diminish  the  infectious  properties  of  the  bacil- 
lus, which  is  much  attenuated.  M.  Grancher 
remarks  that  hydrofluoric  acid  is  very  well  tolerated 
bj'  patients,  and  that,  such  being  the  case,  this 
method  of  treatment  is  a  useful  one,  although  it 
does  not  destroy  the  obnoxious  bacilli.  Professor 
Grancher's  paper  will  be  found  in  the  Proceedings 
of  the  Sociele  de  Biologie  (May,  1888),  and  may 
prove  useful  to  physicians  desirous  to  see  how  his 
experiments  (on  animals)  have  been  conducted. 

Professor  le  Denter  recently  showed,  at  a 
meeting  of  the  Paris  Academy  of  Medicine,  an 
interesting  case.  It  is  that  of  a  man  whose  ster- 
num and  part  of  superior  ribs  were  entirely  gone, 
through  bone  tuberculosis.  In  order  to  put  a  stop 
to  the  abscesses  that  were  in  progress,  M.  le  Denter 
removed  all  the  diseased  parts  of  the  bones,  and 
the  operation  fully  succeeded.  It  had,  besides 
preserving  the  patient's  life,  the  advantage  of  ren- 
dering the  man  a  very  interesting  object  of  study 
for  physiologists.  The  whole  of  the  inferior  two- 
thirds  of  the  sternum  being  removed,  and  also  part 
of  the  anterior  extremities  of  the  corresponding 
ribs,  the  result  is,  that  the  base  of  the  heart  and 
part  of  the  aorta  are  very  accessible  to  physiological 
investigation.  This  investigation  has  been  carried 
out,  through  the  methods  at  the  disposal  of  modern 
physiology,  by  Dr.  H.  de  Varigny,  under  Professors 
Chauveau  and  Richet's  supervision;  and  the  result 
is,  that  very  fine  graphic  representations  of  the 
aorta  pulsation  have  been  obtained,  which  are  quite 
identical  with  those  obtained  on  higher  animals. 
Details  will  be  found  in  the  Proceedings  of  the 
Socie'le  de  Biologie  and  in  the  Centralblalt  fur  Physi- 
ologie.  H. 

Paris,  June  20. 

— t — 

TRAP-DOOR  SPIDERS  AND  THEIR  NESTS. 

In  the  hotter  parts  of  the  earth  the  threads  spun 
by  spiders  are  often  of  considerable  strength  and 
toughness,  and  in  some  cases  are  sufficiently  strong 
to  strike  off  the  hats  of  passing  travellers,  or  to  be 
woven  in  looms,  like  the  fibres  of  the  silkworm. 

All  the  trap-door  spiders  are  remarkable  for  the 
great  strength  of  their  webs,  which  are  used,  not 
for  the  capture  of  prey,  but  for  the  strengthening 
of  their  earthen  homes.  The  silk  is  mostly  yel- 
lowish, and  so  tough  that  a  nest  may  be  removed 
without  any  danger  of  damaging  it ;  and  the  silk  is 
so  strong,  that,  even  when  the  earth  has  been  dried 
and  wholly  removed,  it  will  bear  a  considerable 
strain  without  breaking,  and  can  be  drawn  over 
the  finger  like  a  glove.  Up  to  this  point  the  bur- 
I'ow  possesses  no  advantage  over  that  of  the  bird- 
spider,  being  a  simple  silk-lined  tube.  But  the 
spider  now  sets  to  work  at  the  construction  of  a 
door  by  which  the  opening  may  be  liot  only  closed, 
but  concealed. 

Guided  by  instinct,  it  weaves  a  circular  web 
rather  less  than  the  diameter  of  the  burrow,  and 
works  into  it  a  quantity  of  earth.  This  process  is 
repeated  until  the  spider  has  constructed  a  circular 
plate  of  alternate  layers  of  web  and  earth,  nearly 
twice  the  thickness  of  a  penny,  and  slightly  conical. 
Eight  or  ten  layers  are  employed  in  the  manufac- 
ture of  the  plate.  A  small  portion  of  this  plate  is 
attached  to  the  lining  of  the  burrow;  the  webs,  in- 
deed, of  the  plate  being  woven  into  those  of  the 
lining,  and  being  a  continuation  of  them. 

The  plate,  therefore,  forms  a  door  with  a  silken 


hinge;  and  so  accurately  is  it  constructed,  that, 
when  it  is  closed,  the  upper  surface  is  exactly  level 
with  the  ground.  It  will  be  seen,  therefore,  that 
the  aperture  is  effectually  closed ;  but  there  are  yet 
two  points  in  the  structure  of  the  trap-door  which 
must  be  noticed.  In  the  first  place,  the  spider  takes 
care  to  cover  the  upper  surface  with  earth  exactly 
resembling  the  soil  in  which  the  burrow  is  sunk, 
even  imitating  the  irregularity  and  roughness  with 
astonishing  fidelity,  and  fixing  lichens,  moss,  or 
even  leaves,  on  it,  just  as  the  chaffinch  does  on  its 
nest.  So  perfectly  is  this  done,  that  to  discover  a 
trap-door  is  almost  impossible. 

Strangers,  when  sitting  on  a  bank,  are  often  as- 
tonished at  seeing  a  circular  piece  of  earth  lifted 
near  them,  the  jaws  and  legs  of  a  spider  partly 
protruded,  and  quickly  withdrawn  when  the  in- 
truder is  seen.  So  rapidly  does  the  spider  pass  back 
again  into  its  burrow,  and  shut  the  door  after  it, 
that  the  movement  has  been  aptly  compared  to  that 
of  a  cuckoo  in  a  clock.  Even  when  the  eye  has 
been  thus  directed  to  the  exact  spot,  it  is  not  easy 
to  find  the  door.  If,  hoyever,  it  be  found,  and  an 
attempt  be  made  to  open  it,  a  tolerably  strong  re- 
sistance will  be  experienced.  This  is  caused  by 
the  inhabitant,  which  holds  firmly  with  its  forelegs 
to  the  door,  and  hind  legs  to  the  lining  of  its  web, 
and  resists  as  long  as  it  can.  So  firmly  does  it 
retain  its  hold,  that,  when  the  nest  has  been  pulled 
out  of  the  soil  and  torn  asunder,  the  spider  has 
come  away  with  the  upper  portion,  still  holding  the 
door  against  the  foe.  The  marks  thus  made  by 
the  spider's  claws  may  frequently  be  seen,  especially 
in  the  doors  of  old  nests,  where  frequent  use  has 
worn  away  the  material. 

The  second  point  of  interest  in  the  trap-door  is 
the  mode  in  which  it  is  fixed.  The  spider  always 
chooses  a  sloping  surface  for  its  burrow,  and  the 
hinge  is  always  placed  upon  the  highest  point ;  so 
that,  when  the  spider  issues  forth,  the  door  is  self- 
acting,  and  shuts  by  its  own  weight. 

The  nest  of  a  trap-door  spider,  (Ctenizanidulans) 
found  in  Jamaica,  bears  a  curious  resemblance  to 
a  very  small  yellow  stocking;  and  the  likeness  is 
increased  by  the  fact  that  in  most  cases  the  spider 
does  not  content  itself  with  a  single  tube,  but  makes 
the  last  inch  or  two  of  the  end  at  an  angle  just  like 
that  of  a  stocking-foot.  The  reason  for  choosing 
this  form  is  rather  doubtful.  At  one  time  it  was 
thought  that  the  spider  altered  the  course  of  the 
burrow  in  consequence  of  coming  across  some 
obstacle,  such  as  a  pebble  or  root ;  but,  as  the  bend 
invariably  occurs  at  the  same  place,  it  is  evidently 
intentional,  and  not  accidental.  This  nest  appears 
to  be  of  the  "  cork  "  type 

In  the  British  Museum  there  is  a  remarkable 
example  of  a  burrow  with  two  trap-doors,  —  one  in 
the  usual  place  at  the  entrance,  and  the  other  an 
inch  or  two  below  it.  The  reason  for  this  duplicate 
door  was  easily  discovered.  The  nest  had  been 
made  in  cultivated  ground.  Earth  had  been 
thrown  over  the  mouth  of  the  burrow,  and  buried 
it.  The  inmate  had  therefore  burrowed  upwards 
until  it  had  made  its  way  into  the  open  air,  and 
had  then  constructed  a  second  door. 

It  must  be  remembered  that  only  the  female 
spiders  live  in  these  nests,  the  males  being  very 
rarely  found.  The  young  spider,  after  quitting 
the  nest  of  its  mother,  builds  an  exact  copy  of  it 
in  miniature, -aud  as  it  grows,  gradually  enlarges 
its  nest.  In  the  wafer-doors  the  layers  of  silk  and 
earth  thus  added  are  visible,  but  are  better  seen 
from  the  cork  doors,  and  in  these  they  may  often 
be  separated. 

If  the  top  part  of  the  tube,  with  the  lid,  be  re- 
moved, it  will  be  found,  on  returning  to  the  same 
spot  in  a  day  or  two,  that  the  spider  has  furnished 
a  new  door  to  the  tube.     The  spiders  are  nocturnal 
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in  their  habits,  frequently  going  out  at  night  in 
search  of  prey.  It  is  stated  that  the  Californian 
"  cork  "  spider  (Cleniza  Californica)  fastens  its  door 
open  with  a  silken  thread  before  leaving  its  nest, 
the  door  being  so  difficult  to  open  from  the  outside. 
The  greatest  enemies  of  trap-door  spiders  in 
Europe  are  lizards  and  centipedes,  and  the  spiders 
are  always  on  the  alert  to  guard  against  their  at- 
tacks ;  so  that,  if  the  outer  door  of  a  double-door 
nest  be  opened,  the  spider  immediately  slams  the 
inner  door  to,  for  fear  of  its  pursuers.  If  the  latter 
be  forced  open  or  removed,  the  spider  will  generally 
flee  to  the  very  bottom  of  her  nest,  where  she  will 
be  found  crouched  up  in  terror.  Owing  to  the 
complete  concealment  which  the  doors  of  the  nests 
effect,  the  only  way  of  detecting  them  in  countries 
where  trap-door  spiders  abound  is  to  turn  up  all 
the  likely-looking  bits  of  earth  until  one  of  the 
nests   is  found. — G.  H.    Bryan,   in  Journal    of 

Microscopy. 

—* — 

THE  GflAND  MAGNET  AT  WILLETT'S 
POINT. 

Last  December  Major  King  happened  to  see  two 
large  fifteen-inch  Dahlgren  guns  lying  unused  side 
by  side  on  the  dock.  He  immediately  conceived 
the  idea  that  a  magnet  of  enormous  power  could 
be  constructed  by  means  of  these  cannon,  with 
submarine  cable  wound  about  them.  The  experi- 
ment proved  very  successful.  The  magnet,  which 
stands  about  ten  feet  from  the  ground,  is  eighteen 
feet  long,  and  has  eight  miles  of  cable  wound  about 
the  upper  part  of  the  guns.  It  is  the  largest  and 
most  powerful  magnet  in  the  world.  Some  faint 
idea  of  its  power  may  be  conceived  from  the  fact 
that  it  takes  a  force  of  twenty-five  thousand  pounds 
to  pull  off  the  armature.  A  crowbar  which  was 
applied  to  the  magnet  required  the  combined  force 
of  four  strong  men  to  tear  it  away.  A  handful  of 
pins  thrown  in  the  opposite  direction  immediately 
flew  back,  and  attached  themselves  to  the  magnet. 
A  seemingly  impossible  experiment  was  performed 
with  some  fifteen-inch  cannon-balls.  The  balls  were 
solid,  and  as  much  as  a  strong  man  could  lift  ;  yet 
the  magnet  held  several  of  them  suspended  in  the 
air,  one  under  the  other. 

The.  most  interesting  experiment  was  the  test 
made  of  an  American  non-magnetic  watch.  Ever 
since  the  great  railroads  of  the  country  have  com- 
pelled their  employees  to  provide  themselves  with 
timepieces  that  would  not  be  affected  by  the  mag- 
netism generated  by  the  car-trucks,  there  has  been 
much  speculation  as  to  whether  such  a  watch  could 
be  made,  and  a  sharp  rivalry  has  been  going  on 
between  the  American  and  Swiss  manufacturers. 
The  test  was  highly  satisfactory,  and  once  more 
proved  that,  whenever  a  new  invention  was  impera- 
tively demanded,  American  genius  could  fully  hold 
its  own  against  the  whole  world.  Major  King's 
magnet  was  so  powerful,  that  an  ordinary  watch 
was  stopped  stock  still  as  soon  as  it  came  within 
three  feet  of  it.  Before  the  test  was  made,  there 
was  quite  a  diversity  of  opinion  among  the  experts 
present  as  to  how  far  it  would  prove  successful. 

Those  who  believed  that  a  watch  might  be 
constructed  that  would  resist  magnetic  influence 
under  ordinary  circumstances,  were  also  of  the  opin- 
ion, that,  when  it  was  subjected  to  the  most  power- 
ful magnet  in  the  world,  the  steel  pinions  would 
bear  so  on  the  working  parts,  that  the  watch  must 
necessarily  stop.  For  ten  minutes  the  watch  was 
held  in  front  of  the  magnet.  It  did  not  vary  the 
hundredth  part  of  a  second.  The  man  who  held  it 
said  that  he  himself  was  conscious  of  the  influence 
of  the  magnet.  He  could  feel,  as  he  held  the  watch 
by  the  chain,  that  some  other  power  than  his  was 
keeping  it  suspended.  The  most  amusing  experi- 
ment was  made  with  a  sledge-hammer.    When  one 


tried  to  wield  it  in  a  direction  opposite  to  the  mag- 
net, he  felt  as  though  he  were  trying  to  hit  a  blow 
with  a  long  feather  in  a  gale  of  wind.  There  is 
nothing  in  the  world  that  could  take  the  conceit 
out  of  a  strong  man  so  much  as  this  simple  experi- 
ment Another  amazing  test  was  made  with  a 
number  of  carpenter's  spikes.  A  spike  was  put 
lengthwise  on  the  end  of  the  magnet,  then  another 
spike  was  attached  to  the  first,  and  so  on  until  a 
line  of  them  stood  straight  out  from  the  magnet  at 
least  four  feet  in  length.  —  New  York  Sun. 


AN  UNPOLISHABLE  DIAMOND. 

A  REMARKABLE  diamond  was  exhibited  at  a 
recent  meeting  of  the  New  York  Academy  of 
Sciences  by  Jlr.  George  F.  Kuntz.  It  was  a 
compound  or  multiple  crystal,  containing  a  large 
number  of  twinnings.  It  is  of  the  class  termed 
"extreme  durate"  by  the  French.  It  had  been 
cut  into  the  general  shape  of  a  brilliant,  and  its 
main  face  or  table  was  then  placed  on  the  polishing 
wheel.  It  was  kept  there  for  a  hundred  days,  the 
wheel  revolving  at  the  rate  of  2,800  revolutions  per 
minute.  The  diamond  was  held  upon  the  rotating 
surface  at  a  distance  of  about  15  inches  from  the 
centre.  Based  on  these  figures,  a  calculation 
showed  that  the  surface  passed  over  by  the  diamond 
amounted  to  75,000  miles,  or  nearly  three  times 
the  circumference  of  the  earth.  Yet  it  was  all 
futile,  as  the  stone  would  not  acquire  a  polish. 
The  ordinary  weight  placed  on  a  diamond  while 
on  the  whpel  is  from  2^  to  2J  pounds.  This  was 
increased  by  4  and  8  pounds  without  effect,  and 
finally  40  pounds  were  used.  The  wheel  was 
badly  damaged,  the  diamond  ploughing  into  it,  and 
throwing  scintillations  in  all  directions.  The  dia- 
mond, even  under  these  conditions,  could  not  be 
given  a  commercial  polish.  The  wheel  had  to 
be  replaced.  —  Scientific  American. 


SCIENTIFIC  BREVITIES. 

Dangerous  Photography. — An  attempt  was 
recently  made  in  Dublin  to  photograph  a  lioness 
with  the  head  of  the  tamer  in  its  mouth.  The 
animal,  wearied  by  the  tension  of  her  maxillary 
muscles,  or  scared,  it  may  be,  by  the  sudden  flash 
of  the  magnesium  light,  tore  the  woman's  cheek 
completely  open.  Fortunately,  no  more  serious 
injury  resulted,  the  lioness  being  beaten  off  in  time 
to  prevent  a  threatened  catastrophe. 

The  Moon's  Heat. — From  observations  upon 
the  total  lunar  eclipse  of  last  January,  Professor 
Boedicker  found  — 

That  the  heat  radiated  by  the  moon  begins  to 
decrease  a  considerable  time  before  the  first  con- 
tact with  the  penumbra. 

That  22  minutes  before  the  beginning  of  totality 
the  heat  is  only  4.7  per  cent  of  the  value  obtained 
1  hour  and  10  minutes  before  the  first  contact  with 
the  penumbra.  Unfortunately,  an  unforeseen  stop- 
pageof  the  driving-clock  prevented  the  observations 
from  being  carried  on  closer  up  to  and  during  the 
total  phase. 

That,  in  spite  of  the  rapid  fall  on  approach  to 
totality,  the  heat,  after  the  last  contact  with  the 
penumbra,  does  not  at  once  increase  to  any  thing 
like  the  value  observed  at  corresponding  times 
before  the  first  contact. 

Natural  Gas.  — ■  Analysis  of  natural  gas  shows 
the  proportion  of  each  constituent  in  100  parts  of 
the  gas  to  be  as  follows  :  Carbonic  acid  and  carbonic 
oxide,  -fg  each;  oxygen,  j^^  ;  defiant  gas,  1; 
ethylic  hydride,  5;  marsh  gas,  67;  hydrogen,  22; 
nitrogen,  3. 

The  Principal  Languages.  — It  has  been  esti- 
mated by  Professor  KirchhofE   of  Halle  that  the 


language  most  spoken  on  the  globe  —  for  the  last 
thousand  years,  at  least  —  is  Chinese,  for  it  is  with- 
out doubt  the  only  one  which  is  talked  by  over 
400  millions  of  the  human  race.  The  next  lan- 
guage most  in  use  —  but  at  a  very  great  distance 
behind  Chinese  —  is  Hindustani,  spoken  by  over 
100  millions.  Then  follow  English  (spoken  by  about 
100  millions),  Russian  (over  70  million.s),  German 
(over  57  millions),  and  Spanish  (over  47  millions). 

Crookes's  Radiometer  is  being  used  in  France 
for  timing  the  exposure  of  photographic  plates; 
an  equal  number  of  revolutions  of  the  vanes  of  this 
little  instrument  corresponding  to  the  proper  time 
of  exposure,  whatever  the  degree  of  brightness  of 
the  light. 

Professor  Wolcott  Gibbs  has  resigned  the 
Rumford  Professorship  in  Harvard  University  in 
order  to  devote  himself  exclusively  to  research. 
He  has  removed  to  Newport,  R  I.,  where  he  is 
erecting  a  private  laboratory. 

The  Atomic  Weight  of  Antimony.  —  Pfeiffer 
and  Popper  have  proceeded  by  the  electrolysis  of  a 
solution  of  antimonious  chloride,  and  have  obtained 
the  values  120.72,  120.82,  and  12054,  —  figures 
which  are  a  unit  higher  than  the  value  found  by 
Cooke. 

A  ''Woolly  Crocodile."  — A  curious  crea- 
ture is  said  to  have  been  brought  to  San  Francisco 
by  a  ship  which  arrived  there  the  other  day.  It  has 
some  characteristics  of  the  crocodile,  but  is  covered 
with  a  coat  of  short  bristles  or  hair,  which  gives 
it  a  most  peculiar  appearance.  It  has  been  domes- 
ticated to  a  certain  extent,  and  will  permit  the  cap- 
tain or  any  of  the  crew  to  approach  it,  and  receives 
their  caresses  with  evident  pleasure  ;  but  if  a 
stranger  approaches,  it  distends  its  big  jaws,  and 
shows  fight.  The  crew  call  it  a  "  woolly  crocodile." 
It  is  active,  and  weighs  about  forty  pounds. 

An  Ancient  Process  for  Rendering  Jewels 
Phosphorescent. — The  collection  of  the  Greek 
alchemists  found  in  certain  MSS.  of  the  thirteenth 
and  fifteenth  centuries  in  the  National  Library 
describes  processes  used  for  the  artificial  coloration 
of  factitious  jewels,  emeralds,  carbuncles,  and  hya- 
cinths. Stones  were  to  be  made  luminous  in  the 
night  by  dyeing  them  with  a  mixture  of  copper- 
rust  and  of  the  gall  of  the  tortoise.  A  finer  color 
was  obtained  by  using  the  sea  medusa  instead  of 
the  tortoise.  This  coloration  was,  of  course,  not 
permanent;  but  it  was  easily  reproduced 

Snow  from  a  Clear  Sky. — On  Jan  3  snow  fell 
in  Christiania  from  a  perfectly  clear  sky.  After 
a  strong  southerly  wind,  with  cloudy  weather  in  the 
morning,  the  weather  cleared,  but  at  about  noon  it 
again  thickened,  and  snow  and  sleet  fell.  In  the 
afternoon  the  sky  again  became  clear,  and  continued 
thus,  with  a  storm  blowing  from  the  west.  Just  be- 
fore eight  P.M.,  however,  thick  clouds  again  gath- 
ered, the  full  moon  became  obscured,  and  snow 
began  to  fall  heavily.  A  quarter  of  an  hour  later 
the  wind  swept  the  clouds  away,  and  the  sky  be- 
came completely  clear,  with  the  exception  of  a  few 
clouds  in  the  east.  The  stars  shone  brightly,  and 
the  full  moon  illuminated  the  landscape;  still  snow 
continued  to  fall  thickly  for  some  ten  minutes. 
That  the  snow  could  not  have  originated  with  the 
clouds  in  the  east,  is  proved  by  the  circumstance 
that  the  wind  was  westerly.  A  well-known  meteo- 
rologist ascribes  the  phenomenon  to  the  presence,  at 
a  certain  elevation  in  the  atmosphere,  of  a  very  cold 
layer  of  air,  in  which  the  ascending  comparatively 
warmer  air  became  condensed ;  the  moisture  being 
thrown  out  in  the  form  of  snow,  but  not  in  suffi- 
cient quantities  to  obscure  the  blue  sky,  the  stars, 
and  the  moon.  The  great  chilling  of  the  layer  of 
air  refened  to  may  have  been  caused  by  the  cold- 
ness of  the  heavy  snow-clouds  which  a  few  minutes 
previously  filled  the  atmosphere. 
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GLASS-MAKING. 
The  first  discoverer  of  glass  is  unknown. 
The  familiar  story  of  the  Phoenician  sailors 
building  a  fire  upon  a  sandy  beach,  under  a 
kettle  supported  by  blocks  of  soda,  has  no 
foundation  in  fact ;  and,  moreover,  glass  beads 
have  been  discovered  in  prehistoric  tombs  of 
unknown  anliquit}". 

Chemically,  glass  is  a  silicate,  or  a  compound 
of  silicic  acid  and  various  bases.  It  is  formed 
by  fusing  silicic  acid  (common  sand)  with  the 
carbonates  of  the  alkalies,  and  in  some  cases 
with  metallic  oxides.  Ordinary  window-glass 
is  a  silicate  of  lime  and  soda.  Plate  glass 
contains,  in  addition,  some  silicate  of  potas- 
sium. Crown  glass  is  now  rarely  used,  except 
for  optical  purposes,  and  is  a  silicate  of  po- 
tassium and  lime.-  Flint  glass,  which  is  com- 
monly used  for  table-ware  and.  ornamental 
purposes,  is  a  silicate  of  potassium  and  lead. 
It  is  made  by  fusing  three  hundred  parts  of 
the  purest  white  sand,  two  hundred  parts  of 
red  oxide  of  lead,  one  hundred  parts  refined 
pearlash,  and  thirty  parts  of  nitre.  The  effect 
of  the  lead  is  to  give  increased  brilliancy,  and 
renders  it  soft  and  easily  cut.  The  nitre  is 
added  to  oxidize  any  accidental  impurities, 
which  might  otherwise  reduce  the  lead  to  the 
metallic  state. 

Bottles  and  similar  coarse  ware  arc  made 
from  impure  materials,  and  the  dark  color  is 
due  to  the  presence  of  iron.  Verj-  few  sands 
are  entirely  free  from  iron,  but  a  mere  trace  is 
sufficient  to  injure  the  color  of  the  glass.  The 
best  sand  in  the  world  for  glass-making  is 
found  in  fSerkshire  County,  Mass.,  and  is  sent 
to  all  parts  of  the  country. 

The  materials  are  mixed  together,  and  fused 
in  pots  or  crucibles  of  burnt  clay.  These  pots 
are  very  likely  to  break  when  submitted  to  the 
heat  of  the  melting-furnace,  and  must  be  pre- 
pared with  the  greatest  care,  only  the  ver}- 
l)est  quality  of  clay  being  used.  A  compar- 
atively low  heat  is  applied  at  first,  so  as  to 
drive  oflT  the  moisture  and  carbonic  acid,  and 
cause  the  materials  to  partially  melt  together. 
It  is  then  increased  until  the  whole  mass  is  in 
a  state  of  fusion.  The  various  impurities  rise 
to  the  top,  forming  a  scum  known  as  "glass 
gall,"  which  is  removed  with  iron  shovels. 

After  the  materials  are  entirely'  melted,  the 
heat  is  continued  for  some  time,  so  that  the 
glass  is  kept  in  a  thinly  fluid  condition.  This 
allows  the  impurities  to  settle  to  the  bottom 
of  the  pot,  and  the  glass  to  become  clear  and 
uniform  in  quality.  The  temperature  is  then 
lowered  to  about  1500°  F.,  at  which  point  the 
glass  loses  its  fluid  consistency,  and  becomes 
pasty,  and  fit  for  blowing  or  working  into 
sliape. 

The  tools  of  the  glass-blower  are  of  the 
simplest  i^ossible  description.  The  principal 
one  is  the  blowpipe,  which  is  merelj-  a  tube 
of  iron.  The  glass-blower  takes  a  sufficient 
(juantity  of  melted  glass  upon  the  end  of  this 
tube,  and  by  blowing  into  it  with  his  breath, 
and  various  dexterous  manipulations,  in  a  few 


moments  transforms  it  into  a  beautiful  goblet 
or  other  useful  or  ornamental  article.  Glass- 
blowing  is  almost  altogether  a  matter  of 
personal  skill  and  dexterity,  and  a  skilful 
glass-blower  commands  high  wages ;  but  the 
work  is  very  exhausting,  and  liable  to  produce 
diseases  of  the  lungs. 

After  the  glass  is  blown  and  cooled,  it  re- 
mains in  a  state  of  internal  tension  ;  that  is, 
owing  to  the  rapid  and  uneven  cooling,  the 
glass  is  strained  in  diflferent  directions,  ren- 
dering it  very  liable  to  fracture.  Such  a  strain 
was  formed  in  a  piece  of  glass  for  one  of  the 
lenses  of  the  great  Lick  telescope,  and  de- 
tected by  the  aid  of  polarized  light.  It  was, 
however,  determined  to  proceed  with  the  cut- 
ting, with  the  result  that  the  glass  split  into 
three  pieces  during  the  process.  To  relieve 
these  strains,  and  allow  the  molecules  to  be- 
come better  acquainted  with  each  other,  the 
articles  of  glass  are  placed  in  a  long  annealing 
furnace,  which  is  kept  very  hot  at  one  end,  and 
cool  at  the  other.  The  glass  is  slowly  moved 
through  it  by  machinerj',  taking  a  daj'  or  more 
to  complete  the  journey',  and,  by  this  gradual 
cooling,  is  rendered  fit  for  use. 

Ordinary  "German  "  window-glass  is  made 
by  being  blown  out  into  a  cylinder  which  is 
then  split  and  rolled  out  flat.  Plate  glass 
is  cast  by  flowing  it  over  a  metal  table,  and 
is  afterwards  ground  flat,  and  polished.  The 
bronze  casting-table  in  use  at  a  factory  in 
France  cost  twenty  thousand  dollars.  In  the 
process  of  grinding  and  polishing,  the  glass 
sometimes  loses  half  its  original  weight  and 
thickness. 

Cut  glass  is  a  fine  variety  of  flint  (lead)  glass  ; 
and  the  "  cutting,"  —  which  is  really  a  grind- 
ing process,  — is  done  on  wheels,  and  requires 
the  greatest  skill  and  experience.  Pressed 
glass  is  an  imitation  of  cut  glass,  and  is  made 
by  pressing  the  melted  glass  into  a  mould. 
Some  of  the  finest  pressed  work  is  almost 
equal  to  that  cut  by  hand. 

Soluble  or  water-glass  is  an  alkaline  sili- 
cate, containing  a  large  proportion  of  the 
alkali.  It  is  readily  soluble  in  water,  and  is 
largely'  used  in  the  arts.  A  glass  containing 
a  large  proportion  of  lead  as  a  base  is  known 
as  paste,  and  used  to  imitate  precious  stones. 
The  coloring  of  glass  was  described  in  the 
Ma}'  number. 

Glass  for  optical  instruments  must  be  made 
with  the  greatest  care ;  and  it  is  difficult  to 
obtain  it  free  from  bubbles,  spots,  and  layers 
of  unequal  density.  On  account  of  tlie  greater 
refractive  power,  verj-  heavj'  glass  is  desirable 
for  lenses  and  prisms.  This  is  obtained  by 
the  use  of  a  large  percentage  of  lead.  Thal- 
lium, molybdenum,  boron,  and  tungsten  have 
also  been  used  to  a  limited  extent ;  and  a  sil- 
icate of  lead  made  by  Faraday  many  years 
ago  possessed  so  high  a  refractive  power,  that 
it  became  quite  celebrated.  Professor  T^-n- 
dall,  in  his  lectures  in  this  countrj',  made  use 
of  some  of  Faraday's  glass. 

Few  things  have  contributed  more  to  the 
comfort  of  mankind,  both  directl}-  and  indi- 
rectly, than  glass ;  but  it  is  only  in  compara- 


tively modern  times  that  it  has  l)een  produced 
so  cheaply  as  to  come  into  universal  use.  For 
many  hundred  years  it  was  an  article  of  lux- 
ury only,  and  glass  windows  are  specially 
taxed  in  some  European  countries  to  the  pres- 
ent day.  While  the  cost  of  manufacture  will 
probably  never  be  much  less,  the  qualitj^  and 
beauty  of  glassware  is  constantly  improving  ; 
and  the  poorest  person  may  now  use  on  his 
table,  every  day,  glassware  more  beautiful  than 
a  king  could  obtain  not  many  years  ago. 


MAGIC  MIRRORS. 
There  are  occasionallj'  brought  to  this 
country, 'from  Japan,  mirrors  of  tliin  polished 
metal,  on  the  back  of  whicli  are  figures  and 
designs  cast  in  relief.  Some  of  these  are 
known  as  "magic  mirrors,"  from  the  singular 
fact,  that,  when  the  sunlight  is  reflected  from 
one  of  tliese  mirrors  upon  a  screen  or  wall, 
the  design  on  tlie  back  is  reproduced  in  the 
reflection,  apparentlj-  as  if  the  metal  was 
transparent.  The  cause  of  this  remarkable 
effect  has  been  unknown  until  quite  recently, 
when  Mr.  F.  E.  Ives  discovered  the  true 
explanation.  It  seems  that,  after  casting  the 
mirrors,  the  front  surface  is  polished  by  being 
held  by  the  back  against  a  revolving  wheel. 
As  the  polisher  presses  the  mirror  against  it, 
the  thinner  portions  spring  back,  or  "  give,"  a 
little,  while  the  thicker  parts  formed  by  the 
raised  figures  do  not  yield  as  much,  and  con- 
sequently are  ground  down  a  little  deeper. 
This  difference  in  the  surface,  while  not 
perceptible  to  the  eye,  is  sufficient  to  make  a 
difference  in  the  reflective  power ;  and  thus  a 
shadow  of  the  pattern  on  the  back  is  reflected 
from  the  front  surface.  The  correctness  of 
this  explanation  is  shown  by  the  fact  that  in 
mirrors  where  the  figures  on  the  back  are 
small  and  close  together,  the  "  magical."  effect 
is  not  produced  ;  the  thin  parts  of  the  metal 
corresponding  to  tlie  open  part  of  the  pattern 
not  being  large  enough  to  spring  back  to  any 
extent  under  the  pressure. 

A  similar  effect  can  sometimes  be  observed 
with  the  old-fashioned  bright  brass  buttons, 
which  were  cast  and  polished  like  the  Japanese 
mirrors.  By  reflecting  the  light  from  their 
front  surface  upon  a  piece  of  white  paper,  the 
letters  on  the  back  will  appear  in  the  reflected 
image. 


METALLIC    ALLOYS. 

A  RECENT  lecture  at  the  Royal  Institution  was 
by  Mr.  W.  C.  Roberts-Austen  on  the  properties 
of  certain  alloys. 

The  lecturer  began  by  speaking  of  the  changes 
in  the  molecular  state  of  bodies  sometimes  set  up 
by  very  small  causes,  and  he  exhibited  a  warm 
basin  painted  inside  with  a  saturated  solution  of 
platino-cyanide  of  magnesium.  The  bowl  appeared 
to  be  warm  and  empty  until  he  breathed  into  it,  when 
it  became  of  a  crimson  color,  in  consequence  of  the 
traces  of  moisture  taken  up  by  the  salt  from  his 
breath ;  when  he  again  warmed  the  bowl,  to  drive 
off  the  traces  of  moisture,  the  coating  became  once 
more  colorless.  Metallic  tin,  he  said,  will  readily 
bend;  but  let  it  be  alloyed  with  but  a  small  propor- 
tion of  arsenic,  it  becomes  so  brittle  that  a  small  bar 
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of  it  can  be  broken  by  the  hand:  this  alloy  closely 
resembles  metallic  zinc  in  its  physical  properties.  An 
addition  of  but  two-tenths  or  three-tenths  per  cent  of 
tellurium  to  bismuth  will  alter  the  form  of  the  crys- 
tals which  the  latter  metal  forms  upon  cooling  from 
the  melted  state.  Black  and  red  sulphide  of  mer- 
cury are  chemically  the  same,  though  differing  so 
widely  in  appearance.  Lead  can  be  thrown  down 
by  electrolysis  in  such  a  condition  that  it  will 
readily  oxidize  in  air,  and  turn  yellow ;  and  copper 
cau  be  so  thrown  down  electrolytically  as  to  pre- 
sent properties  differing  totally  from  those  which 
it  exhibits  under  ordinary  conditions.  Sulphur 
and  phosphorus  may,  after  melting,  be  cooled  down 
below  their  melting-points  without  solidifying.  He 
dropped  a  solid  piece  of  phosphorus  into  some  phos- 
phorus so  cooled  down,  and  immediately  the  whole 
mass  solidified.  Somewhat  the  same  phenomenon 
is  presented  by  melted  gold.  He  took  some  but- 
tons of  melted  gold,  allowed  them  to  cool  to  a  cer- 
tain point,  then  touched  them  with  a  rod:  the 
effect  was,  to  momentarily  raise  their  temperature, 
and  make  them  glow ;  then  they  solidified.  Joule, 
he  said,  had  proved  that,  when  iron  is  released  from 
its  amalgam  with  mercury,  it  will  take  fire  on 
exposure  to  the  air,  and  that  several  other  metals 
behave  in  the  same  way. 

Aluminum  and  mercury,  he  continued,  have 
normally  little  affinity  for  oxygen.  His  demon- 
strator, Mr.  A.  Haddon,  here  took  a  plate  of  alumi- 
num, placed  it  in  a  dish,  and  began  to  rub  mercury 
over  it.  After  the  lapse  of  several  minutes,  the 
surface  amalgam  of  the  two  metals  began  to  turn 
dead- white  in  the  air;  and  on  inverting  the  sheet, 
and  tapping  it,  a  small  cloud  of  pure  white  clay 
fell  from  its  surface.  Next  Mr.  Roberts-Austen 
half  filled  a  flask  with  powdered  bismuth,  lead,  and 
tin,  poured  mercury  upon  the  mixture,  and  placed 
the  flask  upon  a  wet  board.  As  the  powders  dis- 
solved in  the  mercury,  sufficient  cold  was  produced 
to  freeze  the  flask  to  the  board.  Mr.  Spring  of 
Liege  had  attempted  to  explain  this  phenomenon 
on  the  hypothesis  that  the  metallic  molecules  so 
rearranged  themselves  as  to  occupy  more  space 
than  before,  and  the  act  of  expansion  of  the  mass 
produced  the  low  temperature. 

The  speaker  next  drew  attention  to  a  new  alloy 
of  platinum  and  gold  upon  which  he  had  been 
working  for  some  time.  When  thrown  into  water, 
it  took  fire;  and  the  gold  is  released  as  a  black 
powder,  differing  from  ordinary  gold  in  its  proper- 
ties, for  it  readily  forms  auric  hydride.  By  heating, 
it  turns  into  a  dull-yellow  powder,  and  by  addi- 
tional heating,  forms  normal  metallic  gold.  The 
Japanese,  he  said,  had  long  utilized  this  abnormal 
form  of  gold,  which  they  obtained  from  its  alloy 
with  copper,  with  which  latter  they  formed  orna- 
mental metallic  designs  upon  knife-handles  and 
such  things,  and  then  released  the  dark-colored 
gold  by  a  pickling  process;  by  its  means  they  had 
produced  an  appearance  of  transparency  in  a 
metallic  representation  of  water,  at  a  place  where 
in  the  design  a  duck  was  represented  plunging 
half  its  body  below  the  surface  of  a  stream.  He 
believed  that  no  other  nation  had  made  use  of  this 
alloy. 

The  changes  which  small  proportions  of  foreign 
matter  will  produce  in  metals  are  not  necessarily  of 
small  practical  importance,  for  a  small  fraction  of 
bismuth  in  copper  will  reduce  its  electrical  con- 
ductivity sufficiently  to  cause  any  submarine  cable 
made  with  it  to  become  a  commercial  failine.  A 
cable  made  of  the  copper  of  to-day  has  twice  as 
much  message-carrying  power  as  a  cable  made  in 
the  early  days  of  telegraphy,  because  of  the  copper 
now  used  being  purer.  Pure  gold  has  a  breaking- 
strain  of  from  sixteen  to  seventeen  tons  to  the 
square  inch ;  but  when  alloyed  with  but  two-tentlis 


per  cent  of  lead,  it  will  break  with  a  slight  blow  or 
under  a  trifling  strain.  He  next  exhibited  an  alloy 
of  zinc  and  rhodium  which  possessed  in  a  small 
degree  some  of  the  properties  of  gun-cotton.  — 
Scientific  American  Supplement. 


FACTS  ABOUT  RAILROADS. 

From  an  interesting  little  folder  issued  by  the 
publishers  of  Scribner's  Magazine  we  glean  the  fol- 
lowing items.  We  may  mention,  in  passing,  that 
the  special  railroad  articles  now  in  course  of  pub- 
lication in  this  magazine  are  of  the  greatest  inter- 
est 'and  value,  and  are  a  notable  example  of  the 
highest  class  of  modern  magazine  literature. 

There  are  150,600  miles  of  railroad  in  the  United 
States,  which  is  about  half  the  mileage  of  the 
world.  The  total  cost  was  $9,000,000,000,  and 
over  1,000,000  persons  are  employed  by  them. 
The  longest  mileage  operated  by  a  single  company 
is  that  of  the  Atchison,  Topeka,  and  Santa  Fe 
Railroad,  about  8,000  miles.  The  Canadian  Pacific 
extends  from  Quebec  to  the  Pacific  Ocean,  and  ex- 
tends farther  east  and  west  than  any  other  road. 
The  largest  number  of  passengers  is  carried  by  the 
New  York  Elevated  Railroad,  —  525,000  a  day,  or 
191,625,000  every  year;  and  of  the  passengers  car- 
ried by  all  the  roads  in  the  country,  only  one  in  ten 
million  is  killed.  The  chances  of  being  struck  by 
lightning  are  much  greater  than  of  being  killed  by 
a  railroad  accident. 

The  longest  single  span  of  a  bridge  in  this  couu- 
try  is  that  of  the  new  Poughkeepsie  bridge  over 
Hudson  River,  548  feet ;  the  highest  bridge  is 
the  Kinzua  viaduct  on  the  Erie  road,  305  feet; 
the  longest  tunnel  is  the  Hoosac  in  ^Massachusetts, 
4|  miles;  and  the  highest  point  reached  by  a  rail- 
road in  the  United  States  is  10,852  feet,  or  over 
2  miles,  at  Marshall  Pass,  on  the  Denver  and  Rio 
Grande  road. 

The  average  cost  of  a  mile  of  railroad  is  about 
$30,000.  A  sleeping-car  is  worth  $15,000,  or  $17,- 
000  if  "  vestibuled  : "  and  a  first-class  engine  costs 
$8,500;  but,  as  an  engine  is  capable  of  earning 
about  $100  a  day,  it  ought  to  pay  a  good  interest 
on  the  investment.  The  first  locomotive  was  built 
in  this  country  by  Peter  Cooper  of  New  York. 
With  ordinary  wear,  a  steel  rail  will  last  eighteen 
years;  so  that,  practically,  the  entire  railroad  sys- 
tem of  the  world  must  be  renewed  six  or  seven 
times  in  a  century. 

The  fastest  time  made  by  a  train  is  a  matter  of 
much  dispute;  but  it  was  probably  accomplished 
on  the  Philadelphia  and  Reading  Road,  where  92 
miles  were  traversed  in  93  minutes,  a  single  mile 
being  run  in  46  seconds,  or  at  the  rate  of  77^  miles 
per  hour.  The  fastest  long-distance  time  was 
made  by  a  special  theatrical  train  in  June,  1886, 
between  Jersey  City  and  San  Francisco,  in  3  days 
7  hours  39  minutes  and  16  seconds. 

We  may  also  remark,  in  closing,  that  the  service 
and  accommodations  on  the  American  railroads  are 
superior  to  any  in  the  world,  and  that  the  average 
fares  are  much  lower. 


PROCURING    CHEMICALS    UNDER 
DIFFICULTIES. 

In  France  the  railroads  and  other  private  enter- 
prises are  "regulated  "  by  the  government  to  an 
extent  which  would  surprise  even  an  American 
legislator.  The  beauties  of  such  a  system  aie  well 
illustrated  by  the  following  incident,  related  by  a 
distinguished  French  practitioner  in  the  Gazelle  des 
liopitaux :  — 

"  Some  days  ago,  wishing  to  use  the  yellow, 
fuming,  monohydrated  nitric  acid,  I  applied  to  my 
druggist  for  the  same.     He  informed  me  that  he 


had  none.  I  then  requested  him  to  send  for  a 
small  amount  —  ten  grams  —  in  a  vial  with  a 
ground  stopper.  Yesterday  he  had  not  received 
the  nitric  acid,  but,  instead,  the  following  note  from 
the  Pharmacie  Centrale  of  France :  — 

"  '  According  to  the  police  regulations  governing 
railroads,  monohydrated  nitric  acid  cannot  be 
carried  except  in  a  special  armor-plated  car  fur- 
nished by  the  sender  ;  on  this  account  your  order 
cannot  be  filled.' 

"  Imagine  my  poor  ten-gram  vial  of  nitric  acid 
in  an  armor-plated  car!  " 


WORKSHOP  HINTS. 

To  MAKE  Varnish  Adhere  to  Metal. —  Add 
five-hundred ths  of  one  per  cent  of  boracic  acid  to 
the  varnish. 

Old  Oil. — Oil  seems  to  wear  out  by  long-con- 
tinued use,  and  to  lose  to  some  extent  its  lubricat- 
ing qualities.  It  has  been  suggested,  as  a  reason 
for  this,  that  the  minute  spherical  globules  of  which 
the  oil  is  conceived  to  be  made  up,  become  flattened 
by  the  wear  and  pressure,  and  so  do  not  slide  and 
roll  over  each  other  as  easily  as  before. 

Simple  Dead  Finish. —  For  a  simple  but  not 
very  solid  dead  finish  for  walnut,  proceed  as 
follows :  Take  equal  parts  of  burnt  umber  and 
finely  ground  pumice-stone;  mix  them  together. 
Apply  with  a  woollen  rag  or  hair-cloth  dipped  in 
raw  or  boiled  linseed  oil.  Clean  with  soft  old 
cotton  rags.  The  longer  and  harder  the  rubbing, 
the  better  the  results.  You  need  not  fill  or  oil 
the  walnut. 

Delta-Metal.  — An  alloy  of  copper,  zinc,  and 
a  small  quantity  of  iron  is  called  delta^metal.  It 
possesses  the  properties  of  blacksmith's  iron,  is 
strong  as  steel,  and  of  a  golden-yellowish  color. 
Toward  acids  and  sea-water  it  is  very  resisting, 
and  does  not  rust,  nor  does  verdigris  form  on  it. 

Manhole  Gaskets.. —  On  opening  a  boiler,  much 
trouble  is  often  experienced  from  the  tearing  of  the 
manhole  gaskets.  This  may  be  avoided  by  putting 
a  little  white  lead  on  the  face  of  the  gasket  that 
rests  on  the  manhole  plate,  and  by  chalking  heavily 
the  other  face  of  the  gasket,  as  also  the  part  of  the 
manhole  frame  with  which  it  comes  iuto  contact. 
On  subsequently  opening  the  boiler,  the  gasket  will 
generally  be  found  to  adhere  firmly  to  the  plate, 
and  to  separate  from  the  frame  without  tearing. 

To  Clean  Small  Screws. —  Screws  that  are 
too  small  for  separate  treatment  may  be  cleaned 
from  rust  as  follows :  Take  a  pound  of  screws 
and  place  them  in  a  small  box  —  a  cigai'-box  will 
do;  put  a  small  quantity  of  oil  on  them,  and  shake 
for  a  minute ;  then  put  a  piece  of  cotton- waste  in 
the  box,  and  repeat  for  a  minute;  finally  put  a 
handful  of  sawdust  in  the  box,  and  shake  for 
another  minute  or  so,  and  remove  the  sawdust  by 
sifting  it  from  the  screws  in  a  fine  sieve. 

Iron  Cement.  —  The  cement  known  as  "iron 
cement  "  is  lequired  to  withstand  a  high  tempera- 
ture, and  act  as  a  good  conductor  of  heat,  while 
making  a  sound  joint.  Mr.  P.  J.  Grouvelle  of 
Paris  has  patented  a  new  kind  of  iron  cement,  in 
which  a  better  conductor  of  heat  is  substituted  for 
a  portion  of  the  cast-iron  filings  in  the  usual  mix- 
tures. A  suitable  mixture,  he  tells  us,  may  contain 
sixty-two  parts  of  cast-iron  filings,  thirty-two  parts 
of  gun-metal  or  copper  filings,  and  six  parts  of  a 
four  per  cent  solution  of  glacial  acetic  acid,  with 
sufficient  water  to  render  the  mixture  moist. 

Cherry  Stain.  — Mix  together,  by  stirring,  one 
quart  of  spirits  of  turpentine,  one  pint  of  japan, 
one  pound  of  Venetian  red  ground  in  oil,  and  two 
ounces  of  dry  burnt  umber.  Apply  with  a  brush, 
and  wipe  off  with  a  cloth.  Finish  with  one  coat  of 
shellac  and  two  coats  of  varnish. 
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A  TENT  OF  LIVING  VINES. 
An  article  in  a  recent  number  of  St.  Nicho- 
las shows  how  a  ver^'  prett\'  tent  can  be  made, 
which,  instead  of  being  formed  of  the  usual 
canvas,  has  its  sides  composed  of  running 
vines,  making  a  cool  and  refreshing  retreat 
from  the  heat  of  the  summer's  sun.    The  plan 


Fig.  1. 

of  construction  is  shown  in  Fig.  1.  A  tree 
with  low-spreading  branches  is  selected,  and 
stijut  cords  attached  to  them  at  three  different 
places.  To  these  cords  smaller  strings  are 
attached,  brought  down  to  the  ground,  as 
shown  in  the  plan,  and  secured  to  pegs  driven 
into  the  earth.  Any  suitable  plants,  such  as 
hops,  peas,  beans,  or  morning-glories,  are  then 
planted  at  the  foot  of  the  strings,  and  in  due 
time  they  will  be  entirely  covered  with  foliage. 
The  size  and  shape  of  the  tent  may,  of  course, 
be  varied  at  pleasure.  The  circular  parts  are 
laid  out  by  first  suspending  a  stone  from  the 
branch  above  by  a  string  reaching  nearly  to 
the  ground.  This  improvised  plumb-line  will 
mark  the  centre  of  the  circle.  Then  drive  a 
peg  into  the  ground  at  this  point,  and  attach 
a  string  to  it  of  a  length  equal  to  one-half  the 


Fia.  2. 

(liameier  oi  the  desired  circle.  By  tying  a 
nail  or  sharp-pointed  stick  to  the  other  end, 
and  moving  the  whole  around  the  centre  peg, 
a  very  accurate  circle  can  be  readily  marked 
out  on  the  ground,  and  the  strings  brought 
down  to  it  from  above,  as  before. 


As  the  weight  of  such  a  mass  of  growing 
vines  is  very  considerable,  cafe  should  be 
taken  to  have  the  cords  strong  and  firmly 
fastened,  or  the  whole  affair  will  be  likely  to 
collapse  in  a  strong  wind. 


SELECTED  RECIPES. 

Tomato  Fkitters. — Bake  some  tomatoes,  but 
not  too  much;  add  some  parmesan  cheese  and  a 
very  little  finely  chopped  shallot.  Add  as  much 
cream  and  the  white  of  an  egg  as  will  make  the 
preparation  of  the  consistency  of  batter.  Drop 
this  batter  into  a  frying-pan  of  boiling  butter;  and, 
when  the  fritters  rise,  take  them  out  and  send  to 
table,  first  dusting  them  over  with  grated  parmesan 
cheese. 

Iced  Tomatoes. — Scald  the  tomatoes  for  a 
minute  or  so,  and  peel  carefully;  cut  out  the  stalks 
with  a  sharp  knife;  remove  about  one  teaspoonful 
of  the  contents,  and  put  in  a  pinch  of  salt,  sugar, 
and  pepper,  and  as  much  minced  parsley,  shal- 
lot, and  tarragon  as  will  fill  the  space.  Boil 
(that  is,  reduce)  some  cream  with  an  onion  and 
some  salt  untd-qjiite  thick,  put  a  dessertspoonful 
under  each  tomato,  ice  the  whole,  and  serve  in  the 
dish  it  is  dressed  in. 

Stuffed  Tomatoes  a  la  Milanese.  —  Take 
six  ripe  tomatoes  of  equal  size,  cut  a  circle  oft'  the 
top  of  each,  and  scoop  out  the  insides.  Press  the 
pulp  through  a  sieve,  and  mix  in  with  it  a  little 
salt,  cayenne,  two  ounces  of  butter  broken  into 
little  pieces,  two  tablespoonfuls  of  bread-crumbs, 
a  large  shallot  finely  minced,  a  teasfioonful  of  pars- 
ley, and  two  very  large  tablespoonfuls  of  grated 
parmesan.  Fill  the  tomatoes  with  this  mficture, 
put  on  the  tops  again,  and  bake  in  a  moderate 
oven,  or  fry  them  in  oil  till  cooked  brown;  put 
mushroom  sauce  or  sauce  espagnole  round  them. 

Savory  Codfish  Patties.  —  Have  puff  paste 
cases;  spread  anchovy  butter  all  round  inside,  then 
put  in  some  dried  codfish  cut  up  finely,  and  place 
on  the  top  a  cheese  souffld  mixture.  Place  in  the 
oven,  and  serve  quickly. 

Savory  Fish-Bali.s. — Take  some  dried  cod- 
fish ;  pound  in  a  mortar  with  some  butter  and  a 
little  pepper;  when  quite  smooth  make  into  small 
round  balls;  roll  them  in  beaten  egg,  and  then 
have  ready  some  very  finely  powdered  parsley, 
some  finely  powdered  lobster  coral,  some  yolk  of 
egg  hard-boiled  and  passed  through  a  sieve,  and 
some  hard  white  of  egg  also ;  roll  some  of  the  balls 
in  the  coral,  some  in  the  parsley,  some  in  the  white, 
and  some  in  the  yolk;  aiTange  them  in  a  pyramid, 
assorting  their  colors  tastefully. 

Potatoes  a  la  Milanese.  —  Take  as  many 
potatoes  as  are  required;  choose  the  largest;  bake 
them  well,  cut  off  the  tops,  and  scoop  out  the 
insides.  Pass  the  potato  through  a  sieve,  and  add 
a  tablespoonful  of  grated  parmesan  and  gruyere 
cheese  mixed,  pepper,  and  salt;  melt  a  good  table- 
spoonful  of  butter  (or  more  according  to  the  num- 
ber of  potatoes)  in  a  stewpan ;  put  in  the  potato, 
and  make  it  hot,  and  fill  the  skins  of  the  potatoes 
with  it;  put  them  in  the  oven,  and  serve  up  very 
hot. 

Potato  Farci.  —  Cut  large  potatoes  into  halves. 
Scoop  out  the  centres,  leaving  enough  of  the  potato 
with  the  skin  to  form  a  case  or  cup.  Mince  cold 
cooked  meat;  add  to  it  salt,  {)epper,  and  a  palata- 
ble amount  of  butter;  put  it  in  these  potato-cups, 
brush  over  the  top  with  beaten  egg,  and  bake  in  a 
moderate  oven  until  the  potatoes  are  done.  The 
portions  scooped  out  may  be  used  for  mashed  pota- 
toes or  potato  croquettes.  These,  if  nicely  made, 
are  very  palatable. 

Lobster  Cutlets. —This  is  one  of  the  nicest 
ways  of  preparing  canned  lobster:  — 


Cut  two  cups  of  lobster  rather  fine ;  this  is  best 
done  with  a  sharp  silver  knife,  as  steel  is  apt  to 
destroy  the  flavor  of  the  lobster.  Put  a  half-pint 
milk  on  to  boil  in  a  small  saucepan.  Rub  together 
one  large  tablespoonful  of  butter  aud  three  round- 
ing tablespoonfuls  of  flour;  then  stir  it  into  the 
boiling  milk,  and  stir  continually  until  it  forms  a 
thick  paste.  Beat  until  smooth,  then  add  the 
yolks  of  two  eggs;  cook  over  the  fire  one  minute, 
then  remove,  and  add  the  lobster,  a  quarter  of  a 
grated  nutmeg,  a  tablespoonful  of  chopped  pars- 
ley, ten  drops  of  onion-juice,  salt  and  pepper  to 
taste.  Mix  carefully  without  stirring,  and  turn 
out  on  a  dish  to  cool.  When  cold,  form  into  cut- 
lets; roll  first  in  beaten  egg,  and  then  in  bread- 
crumbs, and  fry  in  smoking-hot  oil,  dripping,  or 
lard.  This  will  take  about  two  minutes.  When 
done,  drain;  arrange  them  on  a  hot  plate,  and  put 
a  quilling  of  paper  in  the  small  end  of  each  cutlet. 
Serve  with  cream  sauce  or  sauce  tartare. 

Lobster  Croquettes.  —  To  every  two  cups  of 
chopped  lobster  allow  a  half-pint  of  milk,  two 
ounces  of  butter,  and  two  rounding  tablespoonfuls 
of  flour.  Put  the  milk  on  to  boil.  Rub  the  butter 
and  flour  to  a  smooth  paste,  and  then  add  it  to  the 
boiling  milk;  stir  until  smooth  and  very  thick, 
then  add  the  yolks  of  two  unbeaten  eggs ;  cook  one 
minute  longer,  and  take  from  the  fire.  Add  the 
lobster,  a  tablespoonful  of  chopped  parsley,  ten 
drops  of  onion-juice,  a  quarter  of  a  nutmeg  grated, 
and  a  palatable  seasoning  of  salt  and  pepper;  mix 
and  carefully  stir  in  the  lobster;  stand  away  to 
cool.  When  cold,  form  into  cone-shaped  croquettes. 
Dip  in  beaten  egg  and  then  in  bread-crumbs,  and 
fry  in  smoking-hot  fat.  Put  a  small  claw  in  the 
top  as  a  garnish.  —  From  the  Practical  Confectioner 
and  Table  Talk. 


HOW  TO   BLANCH  CELERY. 

The  operation  of  blanching  is  one  of  the  prin- 
cipal parts  of  growing  good  celery.  Even  large, 
well-grown  celery,  if  it  be  not  well  blanched,  looks 
very  inferior;  and,  if  it  sells  at  all,  it  is  usually  at 
a  very  low  price. 

In  no  other  part  of  this  country,  except  in  the 
far  South,  is  celery  grown  as  early,  and  of  such  good 
quality,  as  in  Kalamazoo,  Mich.  We  think,  how- 
ever, that  it  is  useless  for  any  person  to  try  and 
grow  early  market  celery  unless  he  has  the  right 
kind  of  soil.  If  grown  on  high  ground,  the  early 
crop  will  nearly  all  run  to  seed. 

Some  gardeners  commence  hilling  celery  nearly 
as  soon  as  it  commences  to  grow,  while  here  we 
wait  until  the  plant  has  attained  nearly  its  full 
growth.  We  look  more  to  the  thickness  of  the 
celery  than  the  length,  which  later  develops  as 
soon  as  hilled,  but  increases  in  thickness  very 
little. 

We  have  two  methods  of    blanching  celery, — 
one  being  by  ground,  and  the  other  with  boards.  . 
We  prefer  at  all  times  to  hill  with  ground  when 
the  weather  will  permit;  but  when  it  is  too  hot,  we 
use  boards. 

Ground-Blanching.  —  When  two  crops  are  raised, 
nearly  all  the  work  of  hilling  has  to  be  done  by 
hand.  If  one  crop  is  grown,  the  soil  can  be 
thrown  toward  the  rows  with  the  plough,  thus 
greatly  reducing  the  labor.  A  large  hoe  is  used, 
about  twelve  inches  in  length.  With  this  the  soil 
is  drawn  lightly  against  the  celery.  No  dirt  is 
allowed  to  fall  in  the  heart  of  the  plant. 

About  five  days  after,  and  after  it  begins  to 
blanch  a  little,  the  muck  should  further  be  put  up 
against  the  celery  with  a  hoe.  If  it  cannot  be 
done  with  a  hoe,  a  spade  or  shovel  must  be  used. 
This  second  hilling  should  be  about  six  inches 
higher,  or  almost  to  the  leaves  of  the  celery.  The 
bank  at  the  bottom  should  be  broad,  so  that,  when 
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the  soil  is  drawn  up,  it  will  not  easily  roll  or  wash 
down.  After  three  days,  loose  ground  should  be 
taken  from  tlie  sides  of  the  rows,  and  gently 
pressed  against  the  celery  to  the  height  of  two 
inches.  In  doing  this,  great  care  should  be  taken, 
if  the  weather  is  warm,  not  to  get  it  too  tight,  or.it 
will  rust.  This  finishes  the  process  of  banking 
withground.  It  will  blanch  in  from  ten  to  fifteen 
days  from  the  first  hilling  for  the  good  Golden 
Dwarf  variety,  but  others  take  longer. 

Board- Blanching.  —  This  method,  it  is  claimed, 
originated  in  Kalamazoo  a  number  of  years  ago, 
and  has  been  in  use  continuously  since.  It  re- 
quires two  men  to  blanch  with  boards.  The 
boards  should  be  from  ten  to  twelve  inches  wide,  — 
according  to  the  height  of  the  celery,  —  one  inch 
thick,  twelve  to  sixteen  feet  long,  and  free  from 
knotrhotes,  which  would  admit  the  air.  On  the 
ends  of  the  rows  the  space  between  the  boards 
should  be  filled  out  with  grass  or  soil;  otherwise, 
the  first  few  stalks  would  not  be  blanched. 

The  boards  are  first  distributed  along  the  row, 
and  laid  flat  on  the  ground  on  both  sides,  the 
edges  against  the  bottom  of  the  plants.  The  men 
straddle  a  row  at  each  end  of  aboard.  The  boards 
are  raised  by  the  outer  edges,  and  both  feet 
planted  against  them;  the  leaves  are  straightened 
up,  without  breaking,  and  the  boards  pressed 
against  them.  They  are  then  fastened  at  the  top 
with  a  small  piece  of  wood  which  is  eight  inches 
long  and  two  wide.  In  this  two  notches  are  sawed 
to  the  depth  of  one  and  a  quarter  inches  and  two 
and  a  half  inches  apart,  which  will  leave  the 
boards  two  and  a  half  inches  apart,  which  is  the 
rigjit  distance  on  fair-sized  celery.  About  four 
of  these  pieces  should  be  used  on  a  sixteen-foot 
board.  If  the  celery  is  small,  the  boards  should 
be  somewhat  closer.  Heavy  pieces  of  wire  may 
be  used  instead  of  wooden  pieces.  When  the  row 
is  completed,  the  earth  should  be  drawn  against 
the  bottom  of  the  boards,  to  keep  them  firm 
against  the  celery.  This  completes  the  work,  and 
the  crop  will  now  take  ten  to  fifteen  days  in  blanch- 
ing. —  J.  R.  Van  Bochove,  in  Popular  Gardening. 


THE  LUXURY  OF  A  ROSE-JAR. 

A  DELIGHTFUL  perfume  for  halls  and  parlors  in 
dwelling-houses  or  hotels  can  be  easily  procured 
at  this  season  of  the  year,  and  it  is  such  a  pure  yet 
delicious  odor  that  it  charms  every  one.  It  is  sim- 
ply a  rose- jar,  which  should  be  opened  for  about 
one  hour  every  morning,  and  then  carefully  closed. 
A  writer  in  one  of  our  English  contemporaries 
describes  the  best  method  for  stocking  the  jar,  and, 
in  doing  it,  suggests  that  the  prejjaration  of  the  rose- 
stock  should  be  detailed  to  the  care-taking  member 
of  the  family,  who  never  forgets  anything.  Gather 
the  rose-petals  in  the  morning;  let  them  stand  in  a 
cool  place;  toss  them  up  lightly  for  one  hour  to  dry, 
then  put  them  in  layers,  with  salt  sprinkled  over 
each  layer,  in  a  large  covered  dish,  —  a  glass  butter- 
dish is  a  convenient  receptacle.  You  can  add  to 
this  for  several  mornings,  till  you  have  enough 
stock, — ^from  one  pint  to  a  quart,  according  to  the 
size  of  the  jar;  stir  every  morning,  and  let  the 
whole  stand  for  ten  days.  Then  transfer  it  to  a 
glass  fruit-jar  in  the  bottom  of  which  you  have 
placed  two  ounces  of  allspice  coarsely  ground,  and  as 
much  stick  cinnamon  broken  coarsely.  This  may 
now  stand  for  six  weeks,  closely  covered,  when  it 
is  ready  for  the  permanent  jar,  which  may  be  as 
pretty  as  your  ingenuity  can  devise  or  your  means 
purchase.  Those  with  double  covers  are  the  best; 
and  very  pretty  ones  in  the  blue-and-white  Japan- 
ese ware,  holding  over  a  quart,  can  be  bought  for  a 
few  shillings. 

Have  ready  one  ounce  each  of  cloves,  allspice, 


cinnamon,  and  mace,  all  ground  (not  fine) ;  one 
ounce  of  orris-root,  bruised  and  shredded;  two 
ounces  of  lavender-flowers;  and  a  small  quantity 
of  any  other  sweet-scented  dried  flowers  or  herbs. 
!Mix  together,  and  put  into  the  jar  in  alternate 
layers  with  the  rose-stock  and  a  few  drops  of  oil 
of  rose,  geranium,  or  violet,  and  pour  over  the 
whole  one-quarter  pint  of  good  cologne.  This  will 
last  for  years,  though  from  time  to  time  you  may 
add  a  little  lavender  or  orange-flower  water,  or 
any  nice  perfume,  and  some  seasons  a  few  fresh 
rose-petals.  You  will  derive  a  satisfaction  from 
the  labor  only  to  be  estimated  by  the  happy  owners 
of  similar  jars.  —  Sciendjic  American. 


HOW  TO  CLEANSE  CHAMOIS. 

The  Jewellers^  Circular  gives  the  following  pro- 
cess for  cleaning  soiled  chamois:  Make  a  weak 
solution  of  soda  and  warm  water;  rub  plenty  of 
soft  soap  into  the  leather,  and  allow  it  to  remain 
in  soak  for  two  hours,  then  rub  it  well  until  quite 
clean.  Afterward  rinse  it  well  in  a  weak  solution 
composed  of  warm  water,  soda,  and  yellow  soap. 
It  must  not  be  rinsed  in  water  finally,  for  then  it 
would  be  so  hard,  when  dry,  as  to  be  unfit  for  use. 
It  is  the  small  quantity  of  soap  left  in  the  leather 
that  allows  the  finer  particles  of  the  leather  to  sep- 
arate, and  become  soft  like  silk.  After  rinsing, 
wring  well  in  a  rough  towel,  and  dry  quickly  then 
pull  it  about  and  brush  it  well,  and  it  will  become 
softer  and  better  than  most  new  leather.  In  using 
a  rough  leather  to  touch  up  too  highly  polished 
surfaces,  it  is  frequently  observed  to  scratch  the 
work.  This  is  caused  by  particles  of  dust,  and 
even  Irnrd  rouge,  that  are  left  in  the  leather;  and, 
if  removed  by  a  clean  brush  containing  rouge,  it 
will  give  the  brightest  and  best  finish. 


TO  KEEP  A  ROOM  COOL. 

A  CORRESPONDENT  of  the  London  Carpenter  and 
Builder  gives  a  very  useful  hint  as  to  how  to  make 
a  room  tolerably  cool  during  hot  weather.  The 
great  cause  of  heat  in  a  room  is,  of  coui'se,  the 
glass,  which,  under  the  sun's  rays,  will  become  too 
hot  to  bear  pressing  with  the  fingers.  It  is  shown 
that  those  who  cannot  enjoy  the  luxury  of  an  out- 
side sun-blind  can  extemporize  a  very  good  substi- 
tute by  simply  lowering  the  upper  half  of  the  win- 
dow-frame, and  turning  the  curtain  outside.  This 
not  only  screens  the  window,  but  creates  a  strong 
draught  between  the  panes  and  the  linen,  and 
thus  absolutely  makes  the  glass  cold.  If  there  is 
any  wind,  the  blind  can  be  kept  steady  by  drawing 
in  the  cord  and  tassel,  and  shutting  the  lower  half 
of  the  window-frame  tight  down  upon  it. 


•    HOUSEHOLD  HINTS. 

Whiting,  dry  or  wet,  gives  glass  a  rich  polish. 

Use  bits  of  wet  paper  on  the  carpet  when  sweep- 
ing. 

A  Handy  Furniture  Pollsh. — Make  a  mix- 
ture of  olive  oil  one  part,  and  vinegar  two  parts. 
Apply  it  to  the  furniture  with  a  Canton-flannel 
cloth.  Rub  dry  with  another  cloth  of  the  same 
material.  A  housekeeper  who  uses  this  polish  on 
the  finest  varnished  furniture  says  it  has  no  equal. 

Watering  Plants.  —  Persons  whose  plants 
mysteriously  sicken  and  die  are  warned  by  Dr. 
J.  W.  L.  Thudicum,  in  a  communication  to  the 
London  Society  of  Arts,  that  only  pure  water  must 
be  used  in  watering  them.  Impure  water  breeds 
a  sort  of  fungus  at  the  roots,  which  soon  destroys 
them. 

Filling  Perfume-Jars.  —  A  jar  which  holds 
a  pound  needs  one  grain  of  musk  in  it,  no  matter 


what  else  it  may  contain.  Spices  which  have  been 
passed  once  through  a  mill  are  better  than  those 
finely  ground,  and  the  ground  orris-root  is  better 
than  the  powdered.  English  damask-rose  petals 
are  better  than  any  others,  and  cheaper  also,  if  you 
know  the  right  place  to  buy  them.  When  you 
have  apparently  filled  your  jar,  remember  that  you 
can  sift  in  about  half  as  much  salt  as  it  would  hold 
when  empty,  and  that  the  salt  is  essential  if  you 
mean  ever  to  moisten  the  fragiant  compound. 

Cleaning  Brass  — It  is  a  great  mistake  to 
clean  brass  with  acid.  It  very  soon  becomes  dull 
after  such  treatment.  Sweet  oil  and  putty  pow- 
der, followed  by  soap  and  water,  is  one  of  the  best 
mediums  for  brightening  brass  or  copper. 

Window  Plants.  —  Let  us  suppose  you  have 
but  one  windov/  for  plants,  and  that  one  of  ordi- 
nary size.  You  cannot  accommodate  more  than 
six  average-sized  plants  without  crowding  them, 
and  plants  should  never  be  massed  together  in  such 
a  way  that  each  one  loses  its  individuality.  Have 
fewer  plants,  and  give  those  you  have  a  chance  to 
develop  themselves  on  all  sides,  by  allowing  them 
sufficient  room.  You  can  have  a  bracket  on  each 
side  of  the  window  for  ivies,  or  some  other  climb- 
ing plant,  and  in  the  window  you  can  hang  a  bas- 
ket. In  this  way  you  can  have  nine  plants  in  one 
window,  and  there  will  be  ample  room  for  all  of 
them.  Of  course,  if  your  plants  be  small,  you  can 
accommodate  more. 


GLEANINGS. 

The  Largest  Flower.  —  The  largest  known 
flower  is  the  Rafflesia,  a  native  of  Sumatra.  It 
measures  three  feet  in  diameter,  weighs  fifteen 
pounds,  and  has  a  calyx  holding  six  quarts.  The 
odor  is  offensive. 

Distillery-Fed  Cattle.  —  The  Mayor  of  Chi- 
cago has  ordered  all  the  cattle  removed  from  the 
distilleries.  The  owners  of  two  distilleries  have 
complied,  nearly  three  thousand  head  of  cattle 
having  been  removed ;  the  others  refuse,  and  pro- 
pose to  fight  the  question  in  the  courts.  Mean- 
while the  milk  is  sold  regularly. 

The  Time  to  Prune  Vines. — Professor  II. 
Muller,  an  eminent  botanist,  says  that  the  best 
time  to  prune  vines  is  while  the  grapes  ai-e  ripen- 
ing, and  that  the  young  shoots  should  be  selected 
for  this  purpose,  as  they  require  for  their  develop- 
ment a  large  quantity  of  sugar,  to  the  detriment  of 
the  ripening  fruit. 

Imported  Weeds.  —  Of  eighty-six  species  of 
weeds  described  by  Mr.  L.  H.  Pammel  of  St.  Louis 
as  growing  in  South-western  Wisconsin  and  South- 
eastern Missouri,  forty-six  are  of  European  and 
thirty  of  American  origin.  One-third  of  the  latter 
class,  and  nearly  one-fourth  of  the  entire  list,  are 
composites. 

Green  Food  in  Winter.  —  Many  poultry- 
keepers  rely  largely  upon  cabbage  for  green  food 
for  their  fowls  during  the  winter  season,  but  of 
late  years  some  have  practised  laying  in  a  supply 
of  green  frozen  rye  with  excellent  success.  The 
ground  should  be  made  very  rich,  so  as  to  insure  a 
rank,  rapid  growth;  and  the  rye  should  be  sown 
much  thicker  and  earlier  than  where  a  crop  of 
grain  is  desired.  When  the  soil  is  rich,  and  the 
giain  sown  in  August,  it  will  reach  a  growth  of 
from  sixteen  to  twenty  inches  before  the  ground 
freezes.  It  should  remain  in  the  field  until  just 
before  snow  comes. 

Soil  for  Pot-Plants  should  be  carefully  pre- 
pared always.  For  this  there  is  no  better  founda- 
tion than  well-decayed  turf  that  is  full  of  root  fibres. 
Many  plants  would  need  nothing  more;  strong 
feeders  should  have  manure  added.  Perhaps  the 
soil  that  will  best  suit  the  majority  is  two  parts  de- 
cayed turf  to  one  part  of  well-rotted  manure. 
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.    Associate  Editor 

Thje  date  of  Aug.  22,  for  the  meeting  of 
the  American  Association  for  the  Advancement 
of  Science  at  Cleveland,  has  been  changed  bj' 
the  local  committee  to  the  15th,  on  account  of 
another  great  gathering  to  take  place  there 
that  week.  The  special  office  and  reception- 
rooms  of  the  Association  will  be  at  No.  407 
Superior  Street,  next  door  to  the  Hollenden, 
where  will  be  the  hotel  headquarters.  The 
meetings  will  be  held  at  the  Central  High 
School  building,  on  Wilson  Avenue,  where  will 
be  the  offices  of  the  local  committee  and  of  the 
l)ermancnt  secretary  during  the  week  of  the 
meeting. 


The  use  of  electric  motors  as  a  substitute 
for  the  steam-engine  is  rapidly  increasing. 
In  cities  which  are  provided  with  an  electric- 
lighting  plant,  the  dynamos  can  be  used  dur- 
ing the  daj-  to  furnish  a  current  for  operating 
motors  in  workshops  and  small  factories  at  a 
less  expense  than  that  of  a  steam-engine.  In 
an  adjoining  city  a  large  printing-office  has 
recently  dispensed  with  a  seven-horse  power 
engine  and  boiler,  and  substituted  a  Thomson- 
Houston  motor,  which  gives  perfect  satis- 
faction, and  is  found  to  be  less  expensive  than 
the  coal,  water,  and  engineer's  wages  which 
the  engine  required.  In  mldition,  it  is  alwa^'s 
ready  for  work  niglit  and  day,  and  can  be 
started  up  at  an}*  time  to  fill  an  urgent  or  un- 
expected order.  While  the  steam-engine 
would  be  more  economical  for  heavy  work 
or  a  large  manufactory,  the  advantages  of 
electricity  as  a  source  of  power  for  small 
establisiiments  is  undeniable ;  and  it  will  un- 
doubtedly come  into  general  use. 


A  CASE  of  "mind-healing"  in  a  suburban 
city  has  latelj-  attracted  much  attention,  inas- 
much as  it  resulted  in  the  death  of  a  mother 
and  infant.  A  relative  who  had  charge  of 
the  patient  refused  to  call  in  medical  assist- 
ance at  the  critical  period,  but  relied  upon  the 
power  of  the  will,  with  the  fatal  result  above 
noted.  At  the  inquest  it  was  proved  that 
with  ordinary  care  the  life  of  both  mother  and 
child  might  have  been  saved.  The  "  mind- 
healer  "  was  arrested,  tried  for  manslaughter 
—  and  acquitted.  We  suppose  that  the  mo- 
tives of  a  jury  are  past  all  finding  out ;  but  it 
is  evident  that  the  criminally  foolish  woman 
was  tried  by  "  a  jury  of  her  peers,"  or  else 
a  proper  punishment  would  have  been  awarded 
for  her  neglect  of  the  most  ordinary  precau- 
tions at  a  time  when  the  best  of  care  and 
medical  skill  are  pre-eminently  necessary. 


The  scientific  knowledge  of  Congress  was 
recently  illustrated  in  a  bill  which  it  passed, 
appropriating  a  hundred  and  fifty  thousand 
dollars  for  the  building  of  an  air-ship.     This 


"air-ship"  was  to  be  an  immense  chamber 
or  balloon  of  steel,  from  which  the  air  was 
to  be  exhausted,  so  that  it  should  be  buoyed 
up  by  a  force  equal  to  the  weight  of  the 
air  removed.  Theoretically  the  scheme  was 
correct ;  but  the  evident  impossibility  of 
making  such  a  steel  vessel  of  a  sufficient 
strength  to  sustain  the  pressure  of  the  atmos- 
phere, —  fifteen  pounds  to  the  square  inch,  — 
and  sufficiently  light  to  float  in  the  air,  did 
not  occur  to  the  lawgivers  of  the  nation. 
Fortunatel}'  the  bill  did  not  pass  to  its  final 
stage,  and  will  probably  never  be  heard  of 
again,  as  a  patent  was  refused  the  inventor, 
for  the  reasons  above  mentioned. 


The  story  of  the  substitution  of  a  rabbit's 
eye  in  place  of  a  diseased  human  optic  has 
been  going  the  rounds  of  the  papers  once 
more,  and  deserves  correction.  The  facts 
were  simply,  that  a  piece  of  the  cornea,  or 
transparent  portion,  of  a  rabbit's  eye  was 
grafted  upon  the  cornea  of  a  human  eye,  and 
actually  continued  to  live,  and  form  a  part  of 
it.  The  operation  was  a  remarkable  one,  and 
did  not  need  the  absurd  and  sensational  ad- 
ditions with  which  the  newspaper  reporters 
embellished  their  accounts  of  it. 


A  LAW  has  recently  been  enacted  bj^  the 
State  of  New  York  providing  for  the  inflic- 
tion of  the  death  penalty  by  electricitj-.  This 
is  a  most  commendable  reform,  which  we  hope 
to  see  adopted  by  other  States.  The  method 
of  execution  by  hanging  is  clumsy,  barbarous, 
and  uncertain ;  and  the  only  possible  excuse 
for  its  continuance  —  the  effect  upon  the 
criminally-minded  —  is,  we  think,  a  mistaken 
idea.  The  quiet  and  mysterious  action  of  the 
electric  current  would  make  even  more  impres- 
sion upon  the  ignorant  than  the  familiar  rope 
and  scaffold. 


Professor  C.  E.  Monkoe  of  the  United 
States  Naval  Academy  finds  (American  Jour- 
nal of  Science)  that  when  a  disk  of  gun-cotton 
is  exploded  upon  an  iron  beam,  the  markings 
produced  bj-  the  explosion  indicate  the  devel- 
opment of  successive  waves  of  energy  during 
the  continuance  of  the  explosion.  The  obser- 
vation is  a  most  interesting  one,  and  is  to  be 
more  thoroughly  investigated. 


THE  FUTURE  OF  CHEMISTRY. 
In  reviewing  the  progress  of  chemistry 
during  the  last  hundred  years,  the  advance  is 
perhaps  more  evident  than  in  any  other  branch 
of  science.  Founded  as  chemistry  is  upon 
the  qualities  and  relations  of  matter,  and  deal- 
ing with  the  phenomena  of  the  reactions  of  its 
different  forms,  —  phenomena  which  are  com- 
plicated and  mjsterious  to  the  highest  degree, 
—  it  requires,  for  their  proper  observation  and 
interpretation,  elaborate  and  costly  apparatus, 
as  well  as  an  observer  with  exceptional  mental 
ability.  We  may  smile  at  the  crude  ideas 
of  phlogiston,  "fixed"  or  "vital  air,"  etc., 
of  the  last  century,  but  they  were  an  honest 


attempt  on  the  part  of  the  earlier  chemists  to 
formulate  the  facts  observed  by  them  into  a 
definite  theory  ;  and,  with  the  crude  and  clumsy 
appliances  at  their  command,  it  is  greatly  to 
their  credit  that  their  errors  were  so  few  in 
number.  What  modern  chemist  would  be 
willing  to  undertake  an  investigation  of  the 
nature  and  properties  of  an  unknown  gas,  for 
instance,  unprovided  with  a  chemical  balance 
or  the  modern  forms  of  glass  and  platinum  ap- 
paratus ?  Most  modern  kitchens  would  supply 
a  better  assortment  of  utensils  for  such  work 
than  could  be  found  in  the  laboratories  of 
Priestley,  Cavendish,  Scheele,  or  Lavoisier: 
but  the  phenomena  were  observed  and  recorded 
by  them  with  remarkable  accuracy ;  and  al- 
though their  theories  of  their  cause  were  defec- 
tive, the}-  were  none  the  less  the  foundation 
on  which  the  present  science  is  based. 

The  modern  chemical  philosophy  is  based 
upon  a  mass  of  observations  and  investigations 
by  chemists  in  all  parts  of  the  world,  requir- 
ing an  amount  of  labor  and  perseverance  of 
which  few  persons  have  any  conception.  Two 
discoveries  stand  out  prominently  above  the 
rest,  —  that  of  the  nature  of  combustion  by 
Lavoisier,  and  the  idea  of  atomic  weights 
or  combining  numbers,  first  determined  by 
Dalton.  But  these  would  have  been  of  but 
little  importance  without  the  additional  and 
confirmatory  work  accomplished  by  the  host 
of  patient  workers  whose  names  have  remained 
comparatively  unknown. 

What  has  bee/i  accomplished  by  chemistry 
in  the  past  is  well  known,  aiid  it  is  a  record 
of  which  all  chemists  may  well  be  proud.  A 
rational  and  comprehensive  theory  of  matter 
and  its  laws  has  been  evolved,  and  the  prac- 
tical applications  of  the  science  have  affected 
every  branch  of  industry.  Nor  do  we  see  any 
reason  why  the  coming  century  should  not 
show  still  greater  progress.  On  the  side  of 
theory  there  is  the  promise  of  a  rich  field  for 
discovery  hitherto  unworked  in  investigating 
the  true  nature  of  the  so-called  elements,  and 
the  remarkable  connection  between  their 
atomic  v;  eights  and  their  chemical  and  physical 
properties.  The  more  this  subject  is  studied, 
the  more  probable  it  seems,  that,  if  all  forms 
of  matter  are  not  different  varieties  of  one 
primitive  substance,  at  least  the  elementary 
bodies  are  much  more  closely  connected  with 
each  other  than  has  hitherto  been  considered 
possible.  No  One  can  examine  those  wonder- 
ful diagrams  showing  the  gradual  changes  in 
the  properties  of  the  elementary  bodies  with 
the  increasing  atomic  weight,  without  feeling 
that  one  of  the  sublimest  mysteries  of  the 
universe  is  on  the  point  of  being  revealed. 
The  fortunate  student  who  first  finds  the  key 
to  the  mystery,  and  solves  this  modern  riddle 
of  the  Sphinx,  will  do  for  chemistry  what 
Darwin  has  done  for  biolog}',  and  show  that 
the  great  law  of  evolution  applies  to  inorganic 
as  well  as  organized  living  matter. 

Innumerable  other  problems  are  still  wait- 
ing solution,  —  the  actual  cause  of  isomerism, 
allotropism,  and  dimorphism ;  the  forces 
which   produce   crystallization ;  and   the  con- 
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nection  between  the  physical  and  chemical 
properties  of  different  substances.  In  the 
department  of  organic  chemistry,  or  the  chem- 
istry of  the  hydrocarbon  compounds,  the  work 
to  be  accomplished  which  is  alread}-  in  view 
is  almost  endless.  In  these  numerous  sub- 
stances made  up  of  carbon,  hjdrogen,  and 
oxygen,  we  have  the  most  diverse  properties 
depending  apparentl}'  upon  the  smallest  pos- 
sible variation  in  composition,  or  even  in 
those  made  up  of  the  same  kind  and  number 
of  constituent  atoms.  In  organic  substances 
the  actual  composition  seems  to  count  for 
very  little,  while  the  wide  difference  between 
different  hydrocarbons  apparently  depends 
upon  some  other  cause,  which,  for  want  of  a 
better  explanation,  we  call  the  relative  position 
of  the  atoms  of  which  the  molecule  is  built 
up.  While  this  theory  perfectl}'  explains  the 
obsei-ved  facts,  it  is,  on  the  whole,  a  not  very 
satisfactory  one ;  and  to  discover  the  actual 
property  or  attribute  of  the  substances 
carbon,  liydrogen,  and  oxygen  which  causes 
them  to  combine  into  the  innumerable  and 
widely  differing  bodies  alread3'  known  to  us, 
is  a  problem  of  equal  importance  with  that  of 
the  nature  of  the  elements  themselves. 

.Turning  to  the  practical  side  of  the  ques- 
tion, the  opportunities  for  the  application  of 
chemistry  to  the  advancement  of  the  arts  are 
very  numerous.  The  artificial  manufacture 
of  natural  products  will  doubtless  be  greatly- 
extended.  Already  the  brilliant  coloring- 
matter  of  the  madder-plant  isimade  artiflciallj' 
in  immense  quantities,  and  the  magnificent 
blue  of  the  precious  lapis-lazuli  is  exactlj' 
copied  in  the  common  ultramarine  ;  coal-tar 
furnislios  a  substitute  for  sugar  in  the  weU- 
known  saccharin  ;  while  indigo,  glucose,  cer- 
tain alkaloids  of  the  quinine  group,  and  many 
other  valuable  substances,  have  been  directly 
formed  from  their  elements,  although  as  yet 
at  a  cost  which  prevents  the  practical  ap- 
plication of  the  methods.  It  is  not  too  much 
to  hope  that  processes  of  manufacture  mav  be 
discovered  by  which  such  substances  as  mor- 
phine, quinine,  indigo,  etc.,  can  be  produced 
at  a  cost  much  below  the  present. 

The  utilization  of  waste  products  is  an 
economical  problem  not  to  be  overlooked,  and 
the  destruction  or  purification  of  sewage  is 
also  of  the  highest  importance.  Substances 
possessing  new  and  unusual  properties  are 
constantly  needed  in  the  arts,  and  the  chemist 
will  find  a  remunerative  employment  in  supply- 
ing this  need.  Perhaps  the  most  important 
discovery  of  all,  however,  would  be  a  means 
for  converting  the  energy  stored  up  in  coal, 
directly  into  electricity  without  waste.  If  this 
is  ever  done,  it  will  produce  a  greater  indus- 
trial revolution  than  the  introduction  of  the 
steam-engine.  Light,  heat,  and  power  could 
be  produced  at  a  much  smaller  cost  than  at 
present,  and  distributed  in  any  direction. 
Although  we  can  see  no  wa}-  at  present  by 
which  this  result  can  Vje  attained,  it  is  not 
impossible,  and  may  become  a  fact  before 
another  hundred  years  has  passed  away. 

The  progress   of  chemistry  has  been  very 


great ;  but  it  is  not  a  progress  towards  a  jour- 
nej^'s  end,  but  into  an  ever-widening  field  for 
discovery  which  gives  a  jiromise  of  an  even 
more  brilliant  future. 


PRECIPITATION. 

If  we  dissolve  some  ordinary  washing  or 
cooking  soda  in  water,  and  add  it  to  lime- 
water,  the  mixture  will  become  turbid,  and  a 
white  opaque  powder  will  be  formed,  which 
will  finally  subside  to  the  bottom  of  the  vessel. 
This  phenomenon  is  known  as  precipitation, 
and  always  occurs  when  a  substance  in  solu- 
tion is  from  any  cause  rendered  insoluble. 

In  the  experiment  above  referred  to,  two 
substances,  h3drate  of  lime  and  carbonate  of 
soda,  both  of  which  are  soluble  in  water,  were 
mixed  together,  when  a  chemical  change  took 
place  by  which  the  acids  and  bases  changed 
places  with  each  other,  forming  hydrate  of 
soda  and  carbonate  of  lime.  Carbonate  of 
lime,  however,  is  quite  insoluble  in  water,  and 
therefore  separates  or  is  precipitated  out  of 
the  solution. 

This  process  of  precipitation  is  of  the  utmost 
importance  to  the  chemist,  and  is  the  chief 
means  by  which,  in  the  analysis  of  unknown 
substances,  he  separates  out  the  different  con- 
stituents. Nearl}^  every  element  can  be  pre- 
cipitated by  some  reagent ;  and  the  appearance 
of  the  different  precipitates  is  in  many  cases 
so  characteristic,  that  the  nature  of  the  sub- 
stance under  examination  is  at  once  evident. 

Suppose,  for  instance,  that  we  have  a  clear 
liquid  containing  salts  of  some  unknown  met- 
als in  solution.  We  first  add  a  quantity  of 
hydrochloric  acid,  and  a  copious  white  precip- 
itate is  at  once  formed.  This  may  indicate 
the  presence  of  either  lead,  mercury,  or  silver  ; 
and  it  is  necessary  to  still  further  separate  the 
constituents.  We  filter  and  wash  the  precip- 
itate, and  then  boil  a  part  of  it  with  water. 
The  hot  water  dissolves  the  chloride  of  lead, 
which  cr3-stallizes  out  on  cooling  ;  or  we  may 
add  a  little  dilute  sulphuric  acid,  which  again 
precipitates  the  lead  in  the  form  of  a  sulphate. 

Upon  the  remainder  of  the  precipitate  upon 
the  filter  we  pour  strong  ammonia.  If  it  turns 
black,  mercury  is  present.  If  it  also  contains 
chloride  of  silver,  this  will  dissolve  in  the 
ammonia,  and  pass  through  the  filter ;  and  by 
carefully  neutralizing  the  ammonia  with  dilute 
nitric  acid,  the  chloride  of  silver  is  again  pre- 
cipitated by  itself,  and  can  be  collected  and 
weighed  if  necessary.  In  the  same  manner 
all  the  different  elements  can  be  separated 
from  each  other  by  appropriate  reagents, 
their  presence  detected,  and  their  amount 
determined. 

The  appearance  of  precipitates  varies  very 
greatly.  The  carbonate  of  lime  mentioned 
above  is  a  light  white  powder.  Sulphates  of 
lead  or  barium  are  very  heavy  and  dense 
white  powders.  Hydrate  of  iron  precipitates 
as  a  slimy  brown  mass,  which,  upon  boiling, 
becomes  of  a  more  granular  nature.  Hydrate 
of  alumina  is  flocculent,  like  cotton-wool ;  while 
the  ammonio-phosphate  of  magnesia  is  precip- 


itated in  minute  crj-stals,  and  more  abundantly 
in  the  places  where  the  sides  of  the  vessel  con- 
taining it  have  been  rubbed  with  a  stirring  rod. 
Phosphate  of  manganese  is  a  gelatinous  mass, 
but,  upon  boiling,  is  changed  into  miiuile  scales 
of  a  pearly  lustre,  which  can  be  filtered  and 
washed  with  the  greatest  ease.  Gold,  silver, 
and  platinum  can  be  precipitated  in  the  meta 
lie  state  as  black  powders  of  inconceivabli 
fineness,  or  wlien  separated  by  a  current  ol 
electricity,  as  in  electroplating,  show  their 
usual  metallic  cnaracieristics.  Chloride  of 
silver  resemhles  curds  of  milk,  and,  in  addi- 
tion, turns  black  in  the  sunlight. 

The  colors  of  precipitates  are  verj'  varied 
and  characteristic.  Sulphide  of  iron  and  most 
of  the  metallic  sulphides  are  black  ;  sulphide 
of  arsenic,  however,  is  of  a  bright  yellow,  and 
sulphide  of  antimony  a  vivid  orange  ;  hj'drate 
of  chromium  is  green,  and  ferrocyanide  of 
iron  a  magnificent  blue  (Prussian  blue).  A 
compound  of  gold  and  tin  is  the  beautiful  pur- 
ple of  Cassius.  Iodide  of  mercuiy,  when  first 
precipitated,  is  of  a  yellow  color,  but  in  a  few 
minutes  changes  spontaneously  to  a  brilliant 
scarlet ;  a  change  of  cr3-stalline  form  occurring 
at  the  same  time. 

Precipitation  may  also  occur  from  a  change 
in  the  nature  of  the  solvent  as  well  as  that  of 
the  substance  in  solution.  We  have  seen  how 
the  chloride  of  silver  is  precipitated  from  its 
solution  in  ammonia  when  the  latter  is  neu- 
tralized with  an  acid.  By  diluting  a  solution 
of  resin  in  alcohol  with  sufficient  water,  the 
alcohol  may  be  so  weakened  that  the  resin  is 
precipitated,  and  the  liquid  becomes  cloudy 
and  opalescent.  A  few  drops  of  cologne, 
which  is  an  alcoholic  solution  of  various  per- 
fumes, poured  into  a  glass  of  water,  will  illus- 
trate this  very  clearly.  Chlorides  of  antimony 
and  bismuth  in  strong  acid  solutions  are  also 
decomposed  by  dilution  with  water,  basic  salts 
being  precipitated. 

Potassium  and  sodium  are  precipitated  with 
difficulty,  as  nearl}'  all  their  compounds  are 
soluble.  A  chloride  of  platinum  and  potassium 
is,  however,  insoluble  in  alcohol ;  and  a  com- 
plex salt  of  antimony,  tartaric  acid,  and  so- 
dium is  not  very  soluble.  Sodium,  however,  is 
rarely  precipitated  in  the  course  of  an  analysis, 
but  is  usually  separated  and  determined  by 
other  methods. 

To  the  chemist  nothing  can  be  more  inter- 
esting than  the  appearance  of  the  different 
precipitates  as  the  result  of  his  mixing  of  dif- 
ferent solutions.  The  appearance  of  a  slight 
turbidity  in  a  clear  solution  may  be  an  indica- 
tion of  a  discovery  of  the  utmost  importance. 
We  are  still  unable,  however,  to  answer  the 
question- as  to  why  precipitation  takes  place. 
We  do  not  know  why  hydrate  of  Mme  is  solu- 
ble in  water,  and  carbonate  of  lime  insoluble  ; 
and  that  quality  of  matter  which  renders  it 
soluble  or  insoluble  must  be  left  for  future 
experimenters  to  discover. 


Paper  Houses.  —  At  Parkersburg,  Penn.,  two 
houses  are  being  erected,  which  will  have  paper 
walls,  paper  partitions,  and  paper  roofs. 
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A  FOSSIL  HUMAN  FOOTPRINT. 

In  various  localities,  notably  upon  the  rocks 
of  the  Connecticut  valley,  there  have  been 
found  the  footprints  of  various  animals  belong- 
ing to  former  geological  periods,  which  have 
been  preserved  by  the  hardening  of  the  soft 
sand  or  mud  into  solid  rock.  There  have 
lately  been  discovered  in  Nicaragua  certain 
human  footprints  which  have  been  preserved 
in  the  same  manner,  although  of  much  later 
date  than  those  referred  to  above.  Thej'  have 
been  described  at  length  by  Dr.  Daniel  Brin- 
ton ;  and  four  of  them  have  been  removed  to 
the  Peabody  Museum  of  Archaeology  at  Cam- 
bridge, Mass.,  where  thej-  are  now  on 
exhibition.  ' 

These  footprints  occur  on  the  borders  of  a 
lake  near  the  town  of  Managua,  at  a  depth  of 
twenty-one  feet  below  the  surface.  Several 
different  strata  of  limestone,  calcareous  tufa. 


sand,  claj',  and  volcanic  ashes  v. ^;^  .v^,,!iil 
above  them,  indicating  an  unusual  activitj'  of 
geological  forces.  The  whole  region  is  of  a 
volcanic  nature,  and  in  former  j'ears  eruptions 
and  cliauges  of  level  were  much  more  frequent 
than  at  present. 

The  footprint  represented  in  the  illustration 
is  about  ten  inches  long,  and  from  three  to 
four  and  a  half  inches  wide.  The  excessive 
width  in  proportion  to  the  length  is  doubtless 
due  to  the  soft  earth  spreading  under  the 
weight.  The  great-toe  is  large  and  prominent, 
and  is  longer  than  the  second  one.  This  pecu- 
liarity is  considered  bj-  some  archaeologists  to 
be  a  sign  of  inferiority  of  race.  The  fore  part 
of  the  foot  has  made  the  deepest  impression, 
showing  it  to  be  made  by  a  vigorous  and  stroug- 
gaited  person. 

The  age  of  these  footprints  is  very  uncer- 
tain. In  a  region  where  the  natural  forces  are 
so  active,  the  condition  of  the  superficial  strata 
is  of  little  use  as  a  measurer  of  time.  Certain 
fossils  accompanying  the  footprints  have  been 
referred  to  the  quarternary  era,  and  the  bones 


of  a  mastodon  were  found  in  a  layer  of  earth 
above  the  footprints.  This,  however,  would 
not  indicate  a  very  great  antiquity,  as  that 
animal  is  supposed  to  have  lived  there  in 
quite  modern  times.  A  skeleton  has  recently 
been  found  in  an  artificial  fish-pond  near  Con- 
cordia, in  Columbia,  Central  America.  The 
countrj'  surrounding  the  Lake  Nicaragua  is 
rich  in  relics  of  prehistoric  inhabitants,  who 
were  evidently  a  distinct  race  from  those  in- 
habiting the  country  at  the  time  of  the  Spanish 
conquest ;  and  although  it  is  at  present  impos- 
sible to  set  a  date  for  these  literal  "  footprints 
on  the  sands  of  time,"  there  can  be  no  doubt 
that  they  are  of  great  antiquity,  and  maj' 
even  date  back  to  that  remote  period  when  the 
northern  part  of  the  country  was  covered  with 
the  snow  and  ice  of  the  glacial  epoch. 


THE  PEOPLE  AND  THE  SCHOOLS. 
In  a  recent  communication  to  Science, 
Mr.  Edward  H.  Boyer,  a  principal  of  one  of 
the  New  York  grammar-schools,  has  done  a 
good  service  in  placing  the  responsibility  for 
the  over-pressure  and  excessive  work  imposed 
upon  their  pupils  upon  those  most  directl3'  to 
blame,  —  the  parents  themselves.  There  is  too 
much  shifting  of  responsibility  in  this  matter. 
The  teachers  claim,  and  with  some  reason,  that 
they  must  complete  the  courses  assigned  by 
the  school  committee,  and  the  school  committee 
are  inclined  to  place  the  blame  upon  the  Legis- 
lature in  setting  too  high  a  standard  for  the 
public  schools  ;  but  the  fact  remains,  that  not 
only  in  New  York  City,  but  in  everj-  citj'  or 
large  town  in  the  countrj',  the  courses  of  studj* 
in  the  public  schools  are  too  numerous  and  too 
difficult  for  the  average  pupil  to  creditably 
complete  without  serious  injur3-  to  his  health. 
As  Mr.  Boyer  says,  it  is  only  necessary  for 
the  people  to  demand  a  change,  and  that 
change  will  be  immediately  made. 

The  schools  are  to-day  just  what  the  people, 
through  apathy,  indifference,  carelessness,  and 
ignorance,  liave  permitted  them  to  become,  —  one 
vast  machine;  a  treadmill,  teachers  treading  the 
wheel,  happy  innocent  children  the  grist,  superin- 
tendents for  task-masters,  and  the  product  a  mass 
of  automatons. 

You,  the  people  of  New  York  City,  are  directly 
responsible  for  the  larger  part  of  all  the  evils  that 
exist  in  the  common-school  system.  Your  children 
attend  them;  you  hear  from  them  daily  reports 
of  the  manner  in  which  they  are  educationally 
crammed;  you  see  them  at  home,  wearing  out 
their  young  lives  in  preparing  lessons  for  the  next 
day's  recitations:  and,  if  some  wise  teacher  reduces 
the  tasks  assigned  for  home-study,  you  immediately 
begin  to  inquire  why  your  children  have  no  more 
books,  and  why  they  have  so  few  lessons  to  learn 
at  home. 

I  know  you  do  this,  for  I  have  heard  you  talk 
just  that  way.  In  vain  have  I  pleaded  with  you 
for  the  little  ones.  In  vain  have  I  told  you  that 
five  hours'  daily  attention  to  books,  to  recitations, 
to  instruction,  is  all  that  any  growing  child  can 
safely  endure.  "No,  no!"  you  cry,  "give  them 
more  lessons;  give  them  tasks  to  do  at  home:  "  and 
your  children  go  through  their  school-lives  with  the 
shadow  of  the  coming  task  always  falling  upon  the 
task  just  finished  The  gentle,  obedient,  loving, 
and  affectionate  little  ones  suffer;  while  the  dear 


bad  boys  won't  even  make  an  effort,  and  thrive 
accordingly.  The  teacher  can  sometimes  go  home 
with  his  work  finished  for  the  day:  the  pupil  never. 

Now,  if  I  will  not  permit  this  wrong  to  be  per- 
petrated in  the  school  under  my  charge,  you  take 
your  boy  away,  and  send  him  to  Mr.  Examination 
Hunter's  school;  and  you  take  your  girl  out  of 
Miss  Honest's  department,  and  send  her  down  to 
Miss  Show-off's  school;  and  then  you  point  with 
parental  pride  to  the  great  load  of  books  your 
little  ones  stagger  under,  as  a  proof  of  the  superior 
efficiency  of  those  two  principals,  "  whom  we  all 
respect."  Then,  when  your  little  girl  graduates, 
and  Miss  Show-off  orders  all  the  graduates  to  wear 
white  dresses  and  tea-roses,  and  to  come  in  carriages, 
and  to  drape  their  desks  in  white,  you  all  say,  "  She 
has  no  right  to  give  any  such  orders,  and  it  ought 
to  be  stopped;  and"  —  yoa  get  the  dresses  and 
the  tea-roses  and  the  carriage,  and  you  attend  the 
reception;  and  it  is  all  so  beautiful,  and  the  mem- 
bers of  the  Mutual  Admiration  Society  do  speak  so 
melliflueutly,  —  buttered  honey,  as  it  were,  —  that 
you  are  as  proud  of  your  daughter  as  a  drum-major 
on  parade.  And  then  you  go  home,  and  your 
daughter  has  typhoid-fever,  or  spinal  meningitis, 
or  some  other  Latin  disease,  and  you  lay  the  blame 
on  Providence.  Who  is  to  blame  if  the  supply  of 
sham  education  be  exactly  proportioned  to  your 
demand  for  it? 

If  you  could  only  once  be  roused  from  your 
apathy  on  this  subject,  do  you  not  know  that  your 
servants  —  the  Mayor,  the  Board  of  Education, 
and  the  Legislature  of  this  great  State  of  New 
York  —  would  skip  around  like  waiters  in  a  dime 
restaurant  to  get  you  what  you  want? 

The  public  schoojs  of  New  York  City  will  never 
be  any  better  than  the  people  of  that  city  demand 
that  they  shall  be. 

— « — 

[Specially  reported  for  the  Popular  Science  JTews.] 

METEOROLOGY  FOR  JUNE,  1888. 

TEMPERATURE. 


AVBRAGK   THKBXOHETEB. 

Lowent. 

Highest. 

Range. 

At7A.lI 

.\t2p.ll 

At  9  p  M 

64.83' 
76.33' 
63  17° 

64° 
60° 
66° 
64° 

82° 
93° 
79° 
93° 

28° 
33° 
24° 

WTiole  month 

68.78'' 

39° 

Last  eighteen  Junes    .    . 

66.89° 

61.67°, 
in  1881. 

70.01",  1 
in  1876.  j 

8.34' 

The  28th  was  the  coolest  day  of  the  month,  with 
an  average  of  59§°.  The  29th,  2d,  and  3d  days, 
near  the  close  and  beginning  of  the  month, 
were  but  slightly  warmer.  The  23d  was  the 
hottest  day,  not  only  of  the  past  month,  but  of 
the  last  twenty-four  years,  including  the  entire 
record  of  my  observations.  The  heat  on  that 
day  was  so  remarkable,  that  a  more  full  report 
may  seem  desirable.  The  mercury  did  not,  in- 
deed, reach  so  high  a  point  at  any  hour  on  that 
day  as  on  several  occasions  in  preceding  years,  as 
Aug.  3,  1805,  July  14, 1868,  and  July  4, 1872,  when 
it  reached  96°  and  95°,  while  the  highest  point  on 
the  23d  ult.  was  only  94°.  But  the  peculiarity  of 
this  day  was  the  continuance  of  extreme  heat 
hour  after  hour.  Even  at  7  a.m.  the  mercury 
stood  at  82°,  also  the  highest  point  at  that  hour 
during  the  twenty-four  years.  At  about  10  a.m. 
it  had  risen  to  90°,  and  continued  at  90°  or  above 
until  7  P.M.,  —  an  average  of  92°  for  those  con- 
tinuous nine  hours.  It  rose  to  94°  at  11  a.m.,  but 
soon  fell  to  93°,  where  it  remained  till  2  p.m.  Soon 
after  7  p.m.  a  dark  cloud  appeared  iu  the  north, 
with  sharp  lightning,  distant  thunder,  and  a  slight 
sprinkle  of  rain,  reducing  the  temperature  12°  in 
two  hours,  and  leaving  the  mercury  at  only  78°  at 
9  P.M.     The  average  for  the  fourteen  hours,  taken 
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hour  by  hour,  was  nearly  89°;  though  taken  as 
usual,  at  7,  2,  and  9,  it  was  only  84^.  The  21st 
was  a  very  uniformly  cool  day,  with  a  range  of 
only  2°,  and  average  of  64f .  The  22d  rose  rapidly, 
and  the  24th  sunk  as  rapidly  to  62°,  leaving  the 
hot  day  near  midway  between  two  comparatively 
cool  ones,  —  sudden  changes,  not  easily  accounted 
for.  During  the  twenty-four  years  of  my  record 
now  nearly  completed,  I  find  the  thermometer  has 
reached  90°,  and  upwards  to  96°,  fifty-eight  times; 
only  once  to  96°,  in  1865;  twice,  95°;  five  times, 
94°;  seven  times,  93°;  twelve  times,  92°;  ten 
times,  91°;  and  twenty-one  times,  90°.  In  five 
years  it  did  not  reach  90°.  In  one  year  (1866) 
it  reached  90°  to  94°  ten  times,  four  of  which  were 
consecutive. 

SKY. 

The  face  of  the  sky  in  90  observations  gave 
48  fair,  23  cloudy,  15  overcast,  and  4  rainy, — 
a  percentage  of  53.3  fair.  The  average  per  cent 
fair  the  la,st  eighteen  Junes  has  been  59.4,  with 
extremes  of  40.1,  in  1872,  and  75.5,  in  1871.  Only 
four  Junes  in  the  eighteen  years  have  been  more 
cloudy  than  the  present. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  only 
1.71  inches,  while  the  average  for  the  last  twenty 
Junes  has  been  2.75  inches,  with  extremes  of  0,  in 
1873,  and  5.10,  in  1875.  There  was  no  rain  till 
the  14th,  when  .73  inch  fell,  after  which  light  rains 
followed,  keeping  vegetation  in  a  thriving  con- 
dition. The  amount  since  Jan.  1  has  been  28  51 
inches,  half  the  year;  while  the  average  for  this 
period  in  twenty  years  has  been  only  24.62. 

PRESSURE. 

The  average  barometer  the  past  month  was 
29  907  inches,  with  extremes  of  29.68,  on  the  1st, 
and  30.15  on  the  13th,  —  a  range  of  .47  inch. 
The  average  for  the  last  fifteen  Junes  has  been 
29  932,  with  extremes  of  29.845,  in  1882,  and 
30.056,  in  1884.  The  sum  of  the  daily  variations 
the  past  month  was  3.71  inches,  giving  an  average 
daily  movement  of  .127  inch;  while  this  average 
the  last  fifteen  Junes  has  been  .118,  with  extremes 
of  .0.58  and  .218.  The  largest  daily  movements 
were  .34,  on  the  30th,  and  .30,  on  the  11th.  Six 
continuous  mornings,  from  the  21st  to  the  26th, 
were  stationary. 

WINDS. 

The  direction  of  the  wind  in  90  observations 
gave  7  N.,  0  S.,  9  E.,  22  W.,  7  N.E.,  19  N.W., 
2  S.E.,  and  24  S.W., — an  excess  of  7  northerly 
and  47  westerly  over  the  southerly  and  easterly, 
indicating  the  approximate  average  direction  to 
have  been  W.  8°  28'  N.  The  westerly  winds  have 
uniformly  prevailed  over  the  easterly  by  an  aver- 
age of  just  31  observations,  and  the  southerly  over 
the  northerly,  with  four  exceptions  (including  the 
present  month),  by  an  average  of  11.58,  indicating 
the  general  average  direction  in  nineteen  Junes 
to  have  been  W.  20°  29'  S.;  showing  that  the 
winds  the  present  June  have  been  nearly  29°  more 
northerly  than  usual.  The  relative  progressive 
distance  travelled  by  the  wind  the  past  month  was 
47.52  units,  and  during  the  last  nineteen  Junes 
628.8  such  units,  —  an  average  of  33.10;  showing 
less  opposing  winds  the  present  June  than  usual. 

In  review,  I  may  observe  that  the  temperature 
of  the  first  half  of  the  year  has  been  a  trifle  more 
than  1  degree  (1.04°)  below  the  average;  but 
as  this  loss  occurred  chiefly  in  January  (5  65°), 
when  vegetation  is  stationary,  the  surplus  of  June 
(1.89°)  has  nearly  overcome  the  deficiencies  of 
April  and  May  (3.07°),  so  that  the  season  is  now 
within  three  or  four  days  of  its  usual  forwardness. 

D.  W. 
Katick,  July  6, 1888. 


[Specially  ri-'poned  for  tlie  Popular  Science  Atwn  from  the 
Observatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL     PHENOMENA    FOR 

AUGUST,    1888. 

The  Sun  will  be  eclipsed  on  Aug.  7.  It  is  only 
a  partial  eclipse,  and  is  invisible  in  the  United 
States.  It  is  visible  in  the  Arctic  Ocean,  Norway, 
and  Sweden,  portions  of  Denmark  and  Greenland, 
and  the  extreme  northerly  parts  of  North  America 
and  Asia. 

The  Planets.  —  Mercury  is  just  moving  away 
from  western  elongation,  and  may  possibly  be  seen 
as  a  morning  star  during  the  first  few  days  of  the 
month.  It  comes  to  superior  conjunction  with  the 
Sun  on  Aug.  23.  Venus  has  now  become  an  even- 
ing star,  but  remains  quite  close  to  the  Sun  during 
the  month,  being  only  about  14°  distant  on  Aug. 
31, — hardly  far  enough  away  to  be  easily  seen. 
Mars  is  an  evening  star  in  the  western  sky,  having 
passed  quadrature  in  July.  By  the  end  of  the 
month  it  sets  about  three  hours  after  the  Sun.  It 
moves  eastward  about  20°  during  the  month, 
through  the  eastern  part  of  Virgo  and  into  Libra. 
Jupiter  is  also  in  the  western  sky  in  the  evening;  at 
the  beginning  of  the  month  it  sets  a  little  before 
midnight,  and  at  the  end  of  the  month  at  about 
10  o'clock.  It  is  in  quadrature  with  the  Sun  on 
the  morning  of  Aug.  20,  and  moves  slowly  east- 
ward and  southward  during  the  month.  The  fol- 
lowing eclipses  of  his  satellites  are  visible  in  the 
United  States  during  the  month.  The  phenomena 
all  take  place  near  the  planet,  on  the  upper  right- 
hand  quadrant,  as  seen  in  an  inverting  telescope. 
D  denotes  disappearance,  R  reappearance.  Times 
are  Eastern  standard. 

III.  R.  Aug.    7.  lOh.   7m.  P.M.  I 
m.  R.  Aug.    7,   llh.  i)8m.  P.M. 
11.  R.Aug.    9,     8h.  23m,  P.M.  I 

Saturn  is  in  conjunction  with  the  Sun  on  Aug.  1, 
and  becomes  a  morning  star.  It  cannot  be  seen 
unliltoward  the  end  of  the  month,  when  it  may  be 
found  in  the  morning  twilight.  Uranus  is  in  Virgo, 
about  7°  north  and  west  of  Spica.  It  sets  early  in 
the  evening.  Neptune  is  south  of  the  Pleiades,  and 
rises  a  little  before  midnight  at  the  end  of  the 
month. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10,  9,  and  8  p.m.  for  the  begin- 
ning, middle,  and  end  of  the  month  respectively. 

Lyra  is  in  the  zenith,  Aquila  is  coming  to  the 
meridian  at  about  60  altitude,  and  Sagittarius  is 
low  down  on  the  south  meridian.  East  of  Sagit- 
tarius is  Capricornus,  at  about  the  same  altitude, 
with  Piscis  Australis  just  rising  below  it.  Aqua- 
rius follows  Capricornus,  and  Pisces  is  just  rising  in 
the  east.  Above  Pisces  are  Pegasus  and  Cygnus, 
the  latter  near  the  zenith,  doing  from  the  eastern 
horizon  toward  the  pole  star,  we  find  first  Androm- 
eda, and  next  Cassiopeia.  Perseus  is  on  the 
horizon  below  Cassiopeia,  and  Cepheus  is  above; 
the  head  of  Draco  is  just  west  of  the  meridian, 
and  a  little  north  of  the  zenith;  Ursa  Minor  is 
mainly  to  the  left  and  above  the  pole,  while  Ursa 
Major  is  to  the  left  below;  Hercules  is  to  the  west 
of  the  zenith  high  up;  and  below  it  are  Corona 
Borealis  and  Bootes,  with  Virgo  just  on  the  west 
horizon.  Libra  and  Scorpius,  with  Mars  and  Jupi- 
ter, follow  Virgo,  and  are  both  low  down  in  the 
western  sky.     Ophiuchus  is  above  Scorpius. 

M. 

Peincbton,  N.J.,  July  2, 1888. 


I.  R.  Aug.   9,     8h.  64m.  p.m. 

I.  R,  Aug,  16,  lOh,  49m,  p,M, 

II,  R,  Aug,  16,  llh,    Im.p.M, 


Sulphuretted  Hydrogen  Water  can  be  kept 
for  at  least  two  months  and  a  half,  according  to 
A,  Schnerder,  if  it  is  preserved  in  a  black  glass- 
stoppered  bottle,  the  stopper  of  which  should  be 
profusely  greased  with  vaseline. 


LITERART  NOTES. 

The  Social  Influence  of  Christianity,  with  Special  Refer- 
ence to  Contemporary  Problems.  By  David  J.  Hill, 
LL.D,  Price  ^1,25,  Silver,  Burdett  &  Co.,  pub- 
lishers, Boston. 

The  leading  views  regarding  the  nature  of  society, 
both  ancient  and  modem,  are  comprehensively  stated, 
traced  in  tlieir  develoi)ment,  and  intelligently  criti- 
cised from  a  scientific-Christian,  and  American  point 
of  view.  The  central  ideas  of  Christianity,  wliicli  tlie 
author  carefully  distinguishes  from  the  Church,  are 
admirably  defined,  and  their  influence  upon  society 
historically  studie<l.  After  this  more  general  treat- 
ment, the  social  relation  of  Christianity,  considered 
as  the  influence  of  Jesus  Christ,  is  elaborated  in  a 
brief,  clear,  and  conclusive  manner  with  reference 
to  tlie  contemporary  problems  of  Labor,  Wealth, 
Marriage,  Education,"  Legislation,  and  the  Repression 
of  Crime.  No  other  American  boolc  approaches  so 
near  being  a  complete  outline  of  sociology  from  a 
prevailingly  ethical  point  of  view.  It  cannot  fail  to 
attract  attention  as  a  well-planned  and  vigorously 
written  work.  • 


Three  Introductory  Lectures  on  the  Science  of  Thought. 

By  F.   Max  Midler.    The  Open   Court  Publishiug 

Company,  Chicago,  111.     Price  75  cents. 

The  book  contains  three  essays:  1,  The  Simplicity 
of  Language;  2,  The  Identity  of  Language  and 
Thought ;  and  3,  The  Simplicity  of  Thought. 

The  Appendix  consists  of  Max  Miiller's  Correspond- 
ence on  "Thought  without  Words"  with  Mr.  George 
Romanes,  the  Duke  of  Argyll,  etc. 

Max  Miiller's  essays  must  not  only  be  read,  they 
must  be  studied;  and  we  should  bo  very  grateful  that 
the  eminent  philologist  uses  such  simple  language. 
In  spite  of  all  the  simplicity  of  Max  Miiller's  style,  it 
takes  much  careful  study  to  fathom  the  depth  of  his 
thoughts. 

Tlie  study  of  language  is  of  interest  to  the  lawyer  as 
well  as  the  clergyman,  the  scientist  as  well  as  the 
teacher;  and  no  education  is  complete  without  it. 


Civics  for  Tounq  Americans ;  or.  First  Lessons  in  Govern- 
ment.   By  "William  M.  Gifiin,  A.M.    A.   Lovell  & 
Co.,  New  York.    Price  50  cents. 
This  most  excellent  and  iiitere.sting  description  of 
our  form  of  government  is   adapted   for  the  use  of 
young  people,  and  shows  in   a  very  striltiug  manner 
the  different  forms  of  government  existing,  and  the 
peculiarities  and  advantages  of   that  of  the   United 
States.    It  is  impartial  in  its  treatment  of  the  subject, 
and  free  from  partisan  prejudices. 


Chemical  Problems.      By   .1.   P.   Grabfield   and  P.  S. 

Burns.    D.  C.  Heath  &  Co.,  publishers,  Boston. 

This  work  contains  numerous  carefully  prepared 
problems  illustrating  the  different  principles  of  chemi- 
cal science.  Each  division  is  preceded  by  a  brief 
description  and  explanation  of  the  problems,  and  the 
principles  involved  in  their  solution.  Teachers  will 
find  it  a  great  help  in  conducting  their  classes.  It  also 
includes  the  annual  examiuafion-papers  of  the  Mas- 
sachusetts Institute  of  Technology, 


Strang's  Exercises  in  Enfflish,  published  by  the  same 
firm,  is  a  collection  of  exercises  for  criticism  and  cor- 
rection. Teachers  of  grammar,  rhetoric,  and  syntax 
will  find  it  a  most  useful  work. 


Part  III,  of  the  magnificent  Old  and  New  Astronomy, 
by  Professor  Richar<l  Proctor,  is  issued  by  Longmans, 
Green  &  Co.  of  New  York,  We  have  before  referred 
to  this  work,  and  need  only  say  that  the  present  num- 
ber is  even  superior  to  the  preceding  ones.  Every 
one  interested  in  astronomy  will  find  pleasure  and 
profit  in  subscribing  for  the  series  of  twelve. 


Dr.  Ephraiin  Cutter  of  Broadway  and  55tli  Street, 
New  York,  lias  published  a  partial  list  of  the  Clinical 
Morphologies  of  the  fluids  of  the  body,  food,  drinks, 
clothing,' etc,  which  are  of  great  interest  and  impor- 
tance. Every  physician  and  medical  student  should 
have  a  copy  for  reference. 


Pamphlets,  etc,  received:  The  Human  Soul:  its 
Origin  and  Analysis,  by  W,  J,  Parker,  M.D.,  Nash- 
ville, Tenn.;  A  System  of  Easy  Lettering,  by  J.  H. 
Cromwell  (  E,  &  F.  N.  Spon,  publishers.  New  York)  ; 
Osteology  of  Porzana  Carolina  and  Tlie  Sternum  in  the 
Solitary  Sandpiper,  by  R.  W.  Shufeldt,  M.D.;  Cocaine 
Dosnqe,  Addiction,  and  Toxmmia,  by  J.  B.  Mattison, 
M.D.',  Brooklyn,  N.Y,;  The  Treatment  of  the  Hair  in 
relation  to  the  Prevalence  of  Baldness;  Crop  Report  for 
,Tuly  of  the  Georgia  Agricultural  Commissioner;  Anal- 
yses of  Commercial  Fertilizers  at  the  Massachusetts 
Agricultural  College;  Catalogues  of  the  Faculty  of 
Medicine  of  the  McGill  University,  the  Albany  Medical 
College,  and  the  University  of  Nebraska;  also  the  Annual 
and  Quarterly  Reports  of  the  United  States  Bureau  of 
Statistics. 
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PNEUMATIC  MASSAGE. 
A  cuKious  application  of  the  air-pump,  to 
which  the  water-pump  described  in  the  number 
of  this  paper  for  June,  1887,  is  particularly 
adapted,  has  been  devised  bj-  Dr.  Breuillard 
of  France.  It  is  intended  as  a  substitute  for 
the  ordinary  massage  in  producing  a  regular 
and  continuous  traction  of  the  skin  and  sub- 
iacent  tissues.  The  instruments  consist  of  an 
elliptical  piece  of  soft  rubber,  C,  with  a  cav- 
it}-  hollowed  out  on  the  under  side.  Tiiis  cav- 
ity has  two  small  openings,  A  and  B;  the  latter 
being  prolonged  into  a  tube  which  connects 
with  a  flexible  rubber  pipe,  T.  This  is  attached 
to  an  air-pump,  V,  which  may  be  of  any  desired 
pattern,  although  the  water-pump  referred  to 
above,  which  can  be  attaciied  to  any  water 
faucet,  and  is   continuous   and   automatic   in 


operation,  is  to  be  preferred,  from  its  conven- 
ience and  cheapness. 

To  operate  the  apparatus,  the  hollow  piece 
of  rubber — the  ventonse,  as  Dr.  Breuillard  calls 
it  —  is  pressed  firmly  against  the  bod}-  of  the 
patient,  and  the  air-pump  started.  When  the 
opening  A  is  closed  by  the  finger,  the  skin  is 
immediately  drawn  up  by  the  atmospheric 
pressure.  By  removing  the  finger  from  A, 
the  pressure  is  relieved,  and  the  skin  resumes 
its  natural  condition.  The  ventuuse  is  to  be 
moved  over  the  body  as  the  operator  desires  ; 
and  by  replacing  or  removing  the  finger  over 
the  opening  A,  the  flesh  and  skin  maj*  be 
manipulated  to  any  extent,  and  in  a  much 
more  regular  and  thorough  manner  than  can 
be  done  by  the  hand.  The  proper  amount  of 
pressure  to  be  applied  varies  in  diflferent  cases, 
but  the  average  vacuum  should  be  equal  to 
that  of  a  column  of  mercury  about  eighteen 
inches  high,  or  two-thirds  of  a  perfect  vacuum. 
A  pressure  gauge  is  unnecessary,  as  one  soon 
learns  bj-  simple  observation  the  proper  amount 
of  pressure  to  apply.  The  invention  is  cer- 
tainly an  ingenious  one,  and  may  prove  to  be 
of  great  usefulness  in  cases  where  a  vigorous 
manipulation  of  the  skin  is  indicated. 


[Original  in  Popular  Science  News.] 
ANTISEPTIC  SURGERY. 

BY   JOHN   CROWELL,    M.D. 

Modern  operative  surgery  has  undergone  a 
complete  revolution  within  the  last  decade.  Sur- 
geons who  attained  eminence  in  the  palmy  days 
of  Mott,  Gibson,  and  Miiter  would  find  with  amaze- 
ment, could  they  revisit  their  old  arenas  where  they 
once  held  absolute  sway,  that  their  favorite  methods 
and  theories  had  been  swept  away  by  a  new  race 
of  operators,  with  ^raphernalia  and  manipulation 
involving  the  nicest  care  and  discriraiiiation. 

The  antiseptic  methods  now  universally  accepted 
by  the  profession  are  the  results  of  the  Listerian 
investigations ;  and  the  changes  wrought  by  the 
adoption  of  these  principles  are  full  of  practical 
interest  to  all  classes,  professional  and  non-pro- 
fessional For  whatever  tends  to  prolong  life  and 
relieve  suilering,  whatever  helps  man  in  his  strug- 
gle against  disease  and  in  his  efforts  to  restore  the 
wasted  energies  of  the  system,  becomes  of  universal 
importance  in  the  great  conserving  movements  of 
the  human  economy. 

Antiseptic  surgery  is  simply  based  upon  a  correct 
observation  of  a  common  biological  process,  —  the 
decomposition  of  organic  substances.  Prevention 
of  putrefaction  has  been  practised  for  ages,  and  it 
is  only  by  applying  this  principle  to  the  treatment 
of  accidental  and  surgical  wounds  that  the  simple 
story  of  sepsis  and  antisepsis  is  unfolded. 

As  a  direct  sequence  of  a  clear  understanding 
of  the  nature  of  their  causation,  such  deplorable 
results  as  septicaemia,  pysemia,  hospital  gangrene, 
and  erysipelas  have  been  modified,  abated,  or 
radically  prevented. 

Every  surgeon  worthy  of  the  name  now  takes 
"  prevention  "  as  his  watchword,  and  the  success- 
ful employment  of  preventive  methods  has  made 
surgery  a  conservative  branch  of  the  art  of  healing. 

Antiseptic  surgery,  then,  is  simply  the  preven- 
tion of  sepsis  or  suppuration,  —  the  result  of  a 
wound,  whether  surgical  or  accidental.  Experience 
has  taught  the  surgeon  that  such  a  wound,  however 
large,  will  heal  without  suppuration,  provided  that 
the  antiseptic  precautions  are  rigidly  enforced. 

To  an  old-fashioned  surgeon  the  nice  prepara- 
tions required  for  antiseptic  surgery  seem  trifling 
and  superfluous;  and  he  is  apt,  in  the  remembrance 
of  his  own  successes  in  capital  operations,  to  attach 
but  small  importance  to  the  details  of  precautions 
made  by  his  younger  neighbors.  But  after  wit- 
nessing one  or  two  of  the  manipulations  by  the 
new  method,  and  after  taking  careful  note  of  the 
details  of  every  step,  and  how  that  every  emergency 
is  covered  by  the  most  delicate  precaution,  he  is 
apt  to  fall'into  line  (unless  he  be  obstinate),  and 
generously  acknowledge  the  strong  points  in  the 
new  methods.  The  requirements  of  the  operator 
are  many,  and  they  must  be  rigidly  enforced.  The 
room  should  be  clean,  with  no  superfluous  furniture, 
and  practicalljfcfree  from  dust.  The  hands,  arms, 
and  nails  of  the  operator  must  be  thoroughly 
scrubbed,  with  brush  and  soap,  in  hot  water.  The 
region  of  the  body  to  be  operated  upon  must  be 
carefully  shaven  of  hair,  and  subjected  to  a  thor- 
ough cleansing;  then  the  hands  are  to  be  immersed 
for  at  least  a  minute  in  a  solution  of  corrosive 
sublimate.  Rings,  especially  those  with  stone  set- 
tings, must  be  removed  from  the  fingers,  and  the 
trinkets  of  nurses  mu.st  be  laid  aside.  The  instru- 
ments must  be  minutely  inspected,  and  subjected 
to  a  careful  cleansing  with  soap  and  brush;  great 
care  being  taken  that  no  dry  particles  of  pus  or 
blood  remain  in  the  grooves  or  handles.  These 
should  then  be  immersed  for  several  minutes  in  a 
three  per  cent  solution  of  carbolic  acid,  or  the  one 
to  a  thousand  solution  of  the  bichloride  of  mercury. 


Every  thing  should  be  disinfected.  Whenever  an 
assistant  touches  an  object  not  disinfected,  —  a 
chair  or  a  door,  — hands  a  basin,  wipes  his  face,  or 
scratches  his  nose,  it  is  absolutely  necessary  that 
his  hands  be  scrubbed  and  disinfected  anew. 
Sponges  should  be  beaten  free  from  calcareous 
particles,  then  immersed  for  fifteen  minutes  in 
dilute  muriatic  acid,  to  dissolve  the  remnants  of 
lime,  washed  in  cold  water,  then  kneaded  by  the 
hand  in  pure  soap  in  hot  water  for  five  minutes, 
rinsed,  and  then  immersed  in  a  five  per  cent  .solution 
of  carbolic  acid,  in  which  state  they  are  to  remain 
until  required  for  use.  Carbolic  acid  is  better  for 
sponges  until  used,  as  it  does  not  become  decom- 
posed and  inert,  like  corrosive  sublimate. 

When  saturated  with  blood  in  an  operation, 
sponges  must  be  washed  in  hot  water,  then  thrown 
into  a  basin  containing  carbolic  solution,  and 
handed  to  the  surgeon. 

Catgut  prepared  after  the  manner  described  by 
Kocher  makes  the  best  and  safest  ligature. 
Kocher's  method  is,  to  immerse  the  catgut  for 
twenty-four  hours  in  the  oil  of  juniper  (from  the 
berry),  then  preserve  in  alcohol  until  wanted  for 
use.  Alcohol  keeps  the  catgut  soft  and  phable, 
while  carbolic  acid  or  corrosive  sublimate  is  apt  to 
render  them  brittle  and  weak. 

Silk  is  made  un  irritant,  according  to  Czerny,  by 
boiling  it  for  an  hour  in  a  five  per  cent  solution  of 
carbolic  acid,  then  preserving  it  in  alcohol. 

In  perfect  antiseptic  treatment  no  drainage  is 
required,  for  the  secretions  will  become  absorbed 
if  they  do  not  contain  any  thing  capable  of  inducing 
putrid  discharges.  Even  large  blood-clots  around 
a  fractured  bone  will  be  harmlessly  absorbed,  and 
a  blood-clot  in  an  aseptic  operation  will  be  absorbed 
without  local  or  general  disturbance  (Gerster). 
But  in  operations  where  large  surfaces  are  exposed, 
and  where  the  wound  is  very  irregular,  the  possibil- 
ity of  even  slight  contamination  should  be  kept  in 
view,  and  vent  should  be  provided  for  by  proper 
drainage-tubes.  If  the  healing  is  prompt,  they  can 
be  withdrawn  on  the  fourth  or  sixth  day. 

In  the  use  of  lotions,  Gerster  depends  almost 
exclusively  upon  carbolic  acid  and  corrosive  sub- 
limate as  germicides.  They  are  highly  effective, 
easily  obtainable,  and  simply  prepared;  and  con- 
stant use  has  made  them,  in  his  hands,  thoroughly 
tested  and  reliable. 

The  modes  of  dressing  are  many  and  varied, 
according  to  the  nature  of  the  accidental  or  surgical 
wound;  but  they  all  depend  upon  the  general 
principle  of  asepsis. 

Among  these  methods  may  be  mentioned,  as  of 
most  importance,  chemical  sterilization  combined 
with  exsiccation,  which  is  included  in  the  dry  dress- 
ing so  carefully  described  by  Mackintosh;  then 
there  is  the  simple  chemical  .sterilization  involving 
the  moist  dressing.  This  dress'ing  is  indicated 
where  rapid  absorption  is  desirable,  as  in  the  pres- 
ence of  septic  or  fetid  discharges,  when  clogging  of 
the  drainage  is  to  be  avoided. 

The  medication  of  the  cheese-cloth  or  tobacco- 
cloth  gaUze  is  accurately  described  in  the  books 
under  the  different  forms  of  corrosive-sublimate 
gauze  and  iodoformized  gauze.  In  emergencies  com- 
mon batting  or  absorbent  cotton  can  be  utilized 
after  being  well  soaked  in  the  corrosive-subli- 
mate solution,  and  well  wrung  out  before  using. 

All  this  care  and  manipulation  require  hard 
work.  The  increase  in  this  respect  over  the  old 
methods  is  tenfold,  and  the  attention  demanded 
in  dressings  and  vigilant  oversight  is  vastly  more 
exacting.  But  results  show  that  the  new  method 
is  the  best.  It  certainly  is  based  upon  a  funda- 
mental principle  that  cannot  be  gainsaid  by  any 
of  the  successes  that  have  been  attained  by  the  old 
methods.     Older  surgeons  must  not  rest  content 
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with  the  triumphs  that  have  attended  their  opera- 
tions, and  rendered  them  famous.  Those  results 
were  grand  and  praiseworthy.  But  Science  is  self- 
asserting,  and  will  not  "down  at  our  bidding;" 
and  it  is  the  part  of  our  profession  to  welcome 
with  gladness  whatever  she  unfolds  "  The  past 
is  secure,"  and  the  future  is  full  of  glorious  ex- 
pectation in  the  development  of  truth. 


[Specially  compiled  for  the  Popular  Science  yews.'] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY   W.    S.    WELLS,    M.D. 

M.  Bosquet  lately  reported  to  the  Soci^t^  de 
Chirurgie,  Paris,  a  case  in  which  the, palmar  arch 
was  severely  wounded  by  the  fragment  of  a  bottle, 
the  flexors  of  the  thumb  and  index  being  completely 
divided.  M.  Bosquet,  after  trying  in  vain  to  ligate 
the  divided  vessels  in  the  palm,  finally  ligated  the 
radial  and  palmar  arteries.  In  the  discussion, 
M.  Champonniere  expressed  the  opinion  that  good 
compression  would  have  controlled  the  hemorrhage, 
and  obviated  the  ligation  of  the  arteries  in  the 
wrist,  to  which  M.  Bosquet  replied  that  he  feared 
to  use  the  prolonged  compression ,  on  account  of  the 
inevitable  pain  which  would  result. 

The  Medical  and  Surgical  Reporter  calls  attention 
to  this  subject  to  indicate  what  it  believes  is  a 
widespread  error  in  regard  to  the  treatment  of 
wounds  of  the  blood-vessels  in  the  palm,  and  thinks 
that  the  rule  of  practice  ought  to  be  to  ligate  in 
the  wound,  if  this  can  be  done  without  prolonged 
or  laborious  efforts ;  and  if  not,  elevate  the  part, 
and  apply  a  compress  which  has  been  soaked  in 
cold  water  or  some  mild  astringent,  and  then 
squeezed  fairly  dry,  binding  it  on  with  moderate 
but  not  excessive  firmness,  and  maintaining  the 
hand  in  an  elevated  position.  The  Medical  and 
Surgical  Reporter  lays  stress  upon  how  much  can 
be  accomplished  by  a  rational  use  of  elevation  and 
moderate  compression  in  the  case  of  wounds  of 
even  large  arteries,  and  believes  that  distant  ligation 
should  never  be  resorted  to  until  the  method  it 
mentions  has  been  fairly  tried. 

Certainly,  in  wounds  of  the  palmar  arch,  much 
trouble  to  the  surgeon  and  some  risk  to  the  patient 
might  be  avoided  if  this  plan  were  at  once  put  in 
use. 

Suture  of  a  wound  of  the  liver  is  reported  by 
Professor  Postemski  in  the  Riforma  Medica.  The 
operation,  which  is  said  to  be  the  first  of  the  kind 
ever  performed,  took  place  in  the  Ospedale  della  Con- 
solazione  at  Rome,'two  months  ago.  The  abdomi- 
nal wound  was  enlarged,  and  the  edges  of  the  wound, 
which  was  situated  in  the  left  lobe,  and  which  was 
two  and  thiee-quarters  inches  in  length  and  three- 
quarters  of  an  inch  in  depth,  were  brought  together 
by  two  catgut  sutures,  applied  by  means  of  ex- 
tremely fine  needles.  The  hemorrhage,  which  had 
been  very  free,  was  at  once  arrested,  upon  apposi- 
tion of  the  surfaces  of  the  laceration,  and  the 
dressing  of  the  wound.  Four  days  after  the  oper- 
ation the  patient's  temperature  was  normal,  and  he 
was  doing  well. 

The  operation  of  transplanting  a  nerve  from  a 
rabbit  to  a  man  was  lately  performed  by  Dr.  Ger- 
sung,  an  assistant  of  Professor  Billroth,  and  the 
patient  is  Professor  Fleischl.  Sixteen  years  ago 
Professor  Fleischl  received  a  wound  at  a  post-mor- 
tem examination,  which  resulted  in  inflammation  of 
the  right  hand  and  arm,  and  finally  gangrene  of  the 
terminal  phalanx  of  the  thumb,  which  was  ampu- 
tated. Neuromata  (tumors  of  the  nerve)  devel- 
oped, attended  with  great  pain;  and  the  branches 
of  the  radial  and  median  nerves  were  successively 


resected  until  the  thumb  and  nearly  all  the  fore- 
finger became  anaesthetic.  New  neuromata  con- 
tinued to  develop,  however;  and  the  pain  became 
so  intense,  that  the  following  operation  was  decided 
upon.  The  patient  was  put  under  the  influence 
of  chloroform  March  4,  and  the  neuroma  was 
excised;  the  nerve-stumps  of  the  two  digital 
branches  being  also  prepared.  A  rabbit  was  now 
killed,  and  as  long  a  piece  as  possible  of  the  sciatic 
nerve  of  the  animal,  with  its  branches,  was  dis- 
sected from  it  (the  animal  still  exhibiting  con- 
tractions). The  piece  of  saatic  nerve  was  then 
inserted  into  the  space  between  the  central  stump 
of  the  median  nerve  and  its  digital  branches.  The 
central  end  of  the  sciatic  nerve  was  sutured  to  the 
connective  tissue  which  covered  the  median  nerve, 
and  the  two  branches  .were  sutured  to  the  digital 
branches  of  the  median  nerve ;  the  portion  of  nerve 
measuring  about  six  centimeters,  which  Was  defi- 
cient, being  thus  made  up.  After  the  operation 
severe  pain  persisted  for  some  hours,  but  finally 
entirely  ceased,  and  healing  took  place  by  the  first 
intention.  The  correspondent  of  the  British  Med- 
ical Journal  states  that  pain  has  not  returned  since 
the  date  of  operation,  and  it  is  hoped  that  the 
favorable  condition  will  become  permanent.  Dr. 
Gersung  expects  with  confidence  that  this  will  be 
the  case,  in  which  event  the  operation  will  be 
given  an  extended  trial   in  other  favorable  cases. 

Professor  Ball  (Medical  Record)  has  met  a  case 
in  which,  during  the  course  of  acute  rheumatism, 
general  pulmonary  congestion  occurred,  death  fol- 
lowing in  a  few  moments.  Cases  in  which  the 
rheumatic  affection  leaves  the  joints,  and  appears 
in  the  lungs,  are  not  frequent;  but  in  from  seven 
to  ten  per  cent  of  cases  of  acute  rheumatic  fever 
some  form  of  pulmonary  or  pleuritic  complication 
occurs. 

A  case  of  pulmonary  rheumatism  has  recently 
been  reported  by  M.  Humblet  in  the  Arch.  Med. 
Beiges.  A  butcher  aged  twenty-six,  robust,  was 
attacked  for  the  first  time  with  acute  rheumatism. 
Under  treatment  by  salicylates  all  pain  disap- 
peared. At  the  end  of  fourteen  days  he  suddenly 
developed  signs  of  consolidation  of  the  lungs,  with 
fever  and  "  rusty  "  sputum.  These  symptoms 
were  overcome  by  local  treatment,  whereupon 
the  rheumatic  symptoms  abandoned  the  lungs,  and 
settled  in  the  left  wrist.  After  twelve  days  the 
same  symptoms  appeared  in  the  lungs  as  before ; 
the  joint  affection  disappearing,  to  reappear  again 
in  a  few  days.  Finally  both  the  pulmonary  and 
articular  symptoms  gradually  began  to  disappear, 
and  convalescence  followed. 

The  rheumatic  poison  seems  to  affect  the  blood, 
with  a  condition  peculiarly  liable  to*  develop  in- 
flammation of  the  hearts  or  lungs,  or  their  encir- 
cling membranes  respectively,  —  the  pericardium 
and  pleura. 

Dr.  C.  H.  H.  Hall,  U.  S.  Naval  Hospital, 
Yokohama,  Japan,  reports  the  successful  disper- 
sion of  opacities  of  the  cornea  by  means  of  gal- 
vanism. Of  the  seven  cases  under  treatment,  the 
opacities  varied  in  size  from  that  of  a  millet-seed 
to  the  whole  circumference  of  the  cornea,  from  a 
nebula  to  a  dense  white  leucoma,  and  in  duration 
from  forty  days  to  forty-eight  years.  All  of  these 
cases  are  steadily  improving.  The  rate  of  disap- 
pearance seems  to  depend  chiefly  upon  the  size  of 
the  opacity,  which,  like  a  heap  of  snow,  melts 
away  from  the  periphery  toward  the  centre;  the 
oldest  but  little  more  slowly  than  the  most  recent. 
The  method  he  employs  is  as  follows:  One 
pole  of  the  battery  in  the  palm  of  the  hand,  the 
other  upon  the  closed  eyelid  ;  ordinary  sponge- 
covered  electrodes  being  used.     If  the  eye  is  or 


becomes  congested,  or  the  seat  of  pain,  the  anode 
(positive  pole)  should  be  placed  there;  otherwise, 
the  cathode  should  be  used  as  the  therapeutic  pole, 
its  action  apparently  being  more  rapid.  The 
strength  of  the  current  should  not  exceed  three 
milliampferes ;  and  usually  two  are  better,  as  less 
irritating  to  sensitive  eyes. 

The  sitting  should  not  exceed  three  minutes, 
and  should  not  be  practised  oftener  than  every 
other  day.  A  galvanometer  and  a  smoothly  work- 
ing galvanic  battery  are  indispensable  in  this  treat- 
ment. The  doctor  uses  Barrett's  milliampere 
meter  and  chloride-of-silver  battery. 

Ipecac  inhalations  for  various  diseases  of  the 
lungs  and  air-passages  is  advocated  by  ISIurrell  in  the 
Medical  Press.  He  reports  six  cases  greatly  bene- 
fited by  inhalations  of  wine  of  ipecac  in  spray.  He 
obtained  most  benefit  from  this  in  cases  of  chronic 
bronchitis  and  bronchial  catarrh.  In  phthisis 
there  was  marked  amelioration.  A  single  inhala- 
tion will  sometimes  restore  the  voice  in  cases  of 
hoarseness  due  to  congestion  of  the  vocal  cords. 
The  spray  should  be  given  warm,  and  the  patient 
should  remain  in-doors  for  some  time  after  the  in- 
halation. 

Care  should  be  taken  to  be  sure  the  spray  enters 
the  chest,  and  is  not  stopped  by  the  arching  of  the 
tongue  against  the  wall  of  the  mouth.  Ten  min- 
utes, spraying  three  times  daily  will  suffice. 

The  Cologne  Gazette  remarks  upon  the  confusion 
recently  occurring  among  a  large  body  of  Russian 
troops,  being  drilled  at  night ;  a  large  number  of 
them  being  affected  by  night-blindness.  Dr. 
Meissner  demonstrated  that  the  defective  vision 
originated  from  imperfect  nutrition.  It  occurred 
during  the  observance  of  the  Greek  fast,  when  the 
inhabitants  eat  no  animal  food.  Soon  after  re- 
sumption of  the  usual  diet,  the  vision  became 
normal.  This  disturbance  occurs  sometimes  in 
insufliciently-fed  nursing-women. 

Dr.  Peset  y  Cevera  writes  to  a  Spanish  medical 
journal  concerning  a  new  process  to  distinguish 
between  human  and  animal  blood.  He  says:  "  If 
blood  be  mixed  with  a  little  bile,  small  crystals  are 
formed  which  are  of  different  shapes  in  different 
species  of  animals.  In  man  they  are  stated  to  be 
right-angled  prisms;  in  the  horse,  cubes  ;  in  pigs, 
right-angled  prisms  very  similar  to  those  seen  in 
rhomboids;  in  sheep,  rhomboidal  plates;  in  dogs, 
human'blood;  and  in  chickens,  more  or  less  regular 
cubes." 

— »— 

A  PHILOSOPHER'S  PRESCRIPTIONS. 

SOME    OF    THE  OBSERVATIONS  OF  LORD  BACON. 

Medical  science  could  scarcely  be  said  to  exist 
when  the  wisest  man  of  the  age  (next  to  Shak- 
speare)  could  gravely  propose  a  number  of  opinions 
which  the  least-instructed  practitioner  of  our  day 
would  laugh  at  as  ridiculous.  Thus,  Bacon  writes 
that,  though  the  strongest  opiates  are  to  be  used 
sparingly,  the  milder  sort  may  be  used  in  daily 
diet,  and  contribute  to  prolong  life.  "  An  apothe- 
cary of  Calicut  is,  by  the  use  of  ambergriz,  reported 
to  have  lived  a  hundred  and  sixty  years ;  and  the 
nobility  of  Barbary  are,  by  the  use  thereof,  found 
to  be  long-lived,  while  the  common  people  there 
are  but  short-lived.  And  our  ancestors,  who  made 
a  frequent  use  of  saffron,  lived  much  longer  than 
we  do."  lie  recommends  that  an  opiate  diet 
should  be  taken  every  year,  about  the  end  of  May, 
"  because  the  spirits  are  most  dissolved  and  attenu- 
ated in  the  summer;"  and  the  opiate  employed 
must  be  "  a  commanding  one."  He  considers  that, 
however  much  air  may  contribute  to  health,  "yet 


VOL-IPCKII.  No.  8.] 


POPULAR  SeiEK"CE  l^EWS. 


127 


the  shutting  of  it  out  externally  conduces  to  longev- 
ity; "  and  so,  in  his  judgment,  does  a  life  in  caves, 
into  which  the  sun's  rays  cannot  enter.  And  Lord 
Bacon  is  emphatic  on  the  necessity  of  preventing  a 
"  dissolution  of  the  spirits,"  —  whatever  that  floay 
be,  —  and  advises  people  to  guard  against  this  by 
anointing  themselves  with  oil,  which  also  causes 
long  life;  yet  it  has  its  dangers,  for  "  the  spirits, 
when  shut  up,  and  not  suffered  to  perspire,  grow 
warm."  Some  of  his  recipes  are  a  little  wasteful; 
as,  for  example,  when  to  recreate  the  heart  he 
advises  pouring  fragrant  wine  into  a  hole  made  in 
good,  fresh  earth,  and  stirring  the  moistened  mould 
about  with  a  spade:  and,  in  accordance  with  the  old 
Pharmacopoeia,  he  also  advises  the  internal  use  of 
gold  and  pearls  —  the  latter  to  be  taken  in  levi- 
gated powder,  or  in  a  solution  made  with  the  juice 
of  fresh  and  tart  lemons.  Pigeons  nowadays  are 
not  kindly  treated  at  Hurlingham;  but,  if  Bacon's 
advice  were  followed,  they  must  have  had  a  hard 
time  of  it  in  his  day,  for  he  asserts  that  in  a  dan- 
gerous illness  great  use  is  made  of  live  pigeons  cut 
asunder  and  applied  one  after  another  to  the  soles 
of  the  feet. 

In  the  course  of  his  observations  on  health  and 
disease  there  are  remarks  which  show  how  rare 
some  things  were  then  with  which  we  are  now 
familiar.  Thus,  we  are  told  how  the  Turks  use  a 
kind  of  berry  called  coffee,  which  they  roast,  pow- 
der, and  make  into  an  infusion  with  hot  water. 
"  The  drinking  of  this,  they  affirm,  adds  strength 
and  vigor  to  the  mind  and  body,  though  when 
taken  immoderately  it  disorders  the  senses."  It  is 
evident  that  he  had  never  tasted  a  beverage  now 
familiar  to  every  one.  Burton,  who  lived  about 
the  same  time,  also  writes,  by  report,  of  a  drink 
called  coffa,  "  so  named  of  a  berry  as  black  as  soot 
and  as  bitter,"  which  the  Turks  "  sup  as  warm  as 
they  can  suffer,"  finditig  that  it  "  helpeth  diges- 
tion and  procureth  alacrity."  Tobacco,  Lord 
Bacon  states,  had  spread  wide  in  his  time,  and 
"  gives  a  secret  delight  to  those  who  take  it.  It 
condenses  the  spirits,  but,  like  opiates,  manifestly 
disturbs  the  head.^'  The  great  value  of  flannel 
was,  it  is  clear,  unknown  in  the  Elizabethan  age; 
for  Bacon  observes:  "It  is  a  practice  among  the 
wild  Irish,  when  first  taken  sick,  immediately  to 
unsheet  their  bed,  and  roll  themselves  in  their  blan- 
kets; <tnd  some  declare  themselves  to  have,  with 
great  advantage  to  their  health,  worn  flannel  waist- 
coats and  drawers  next  their  skins."  Again,:  he 
notes  that  the  habit  familiar  to  the  ancients, 
and  equally  familiar  in  our  century,  of  drinking 
hot  liquids,  had  grown  into  disuse  in  his  time.  So 
he  advises  that  the  first  glass  of  liquor  should  be 
always  taken  hot  at  supper,  and  adds  that  wine  in 
which  gold  "has  been  quenched"  is  the  most 
wholesome  at  meals:  "  not  that  gold  communicates 
any  virtue  to  the  wine,  but  as  knowing  that  all 
metals  quenched  in  any  liquor  give  it  a  powerful 
astringency ;  and  we  make  choice  of  gold  because 
it  leaves  no  other  metallic  impression  besides  the 
desired  astringency  behind."  Artificial  teeth  were 
unknown  to  Bacon,  for  he  observes  that  the  pro- 
duction of  new  ones  is  extremely  difficult,  and  not 
possible  without  a  powerful  renovation  of  the 
whole  body;  indeed,  he  can  only  suggest  that  food 
should  be  so  prepared  as  not  to  require  chewing. 
Dr.  Johnson  thought  that  every  one  should  be 
"blooded"  once  a  month;  and  Bacon  rather 
inclined  to  think  that  phlebotomy  conduces  to  long 
life,  "  because  it  discharges  the  old  juices  of  the 
body,  and  gives  occasion  to  new."  According  to 
the  Lord  Chancellor,  the  great  thing  to  be  done  if 
you  aim  at  health  is  to  keep  in  the  spirits,  and  pre- 
vent their  dissolution.  If  you  ask  what  the  spirits 
are,  he  replies  that  they  are  the  agents  and  fab- 
ricators that  produce  all  the  effects  in  the  body, 


—  a  reply  that  is  not  likely  wholly  to  satisfy  the 
reader.  And,  indeed,  his  views  of  life  and  health 
can  scarcely  be  the  result  of  experience,  when  he 
writes,  in  his  De  Augmentis  Scientiarum,  that  some 
remedies  which  strengthen  the  faculties  and  pre- 
vent diseases  are  yet  destructive  to  life,  and  that 
others  which  prolong  life  are  not  to  be  used  with- 
out danger  to  health.  With  a  curious  and  charac- 
teristic anecdote  told  by  Lord  Bacon  in  Sylva 
Sylvarum  I  must  conclude  this  brief  and  imper- 
fect record  of  a  philosopher's  prescriptions.  After 
saying  that  he  had  a  wart  on  his  finger  from  child- 
hood, and  that,  when  a  youth  in  Paris,  at  least  a 
hundred  grew  upon  his  hands  in  a  month's  time, 
he  adds : — 

"  The  English  ambassador's  lady,  who  was  far 
from  superstitious,  told  me  she  would  get  away  my 
warts;  and,  in  order  to  do  it,  she  rubbed  them  all 
over  with  the  fat  side  of  a  piece  of  bacon  with  the 
rind  on,  —  and,  among  the  rest,  the  wart  I  had 
from  my  childhood,  — then  nailed  the  bacon,  with 
the  fat  toward  the  sun,  upon  a  post  of  her  chamber 
window,  which  was  to  the  south :  and  in  five  weeks' 
time  the  warts  went  away,  and  the  wart  I  had  so 
long  endured  for  company.  At  the  rest  I  did  not 
wonder,  because,  as  they  came  in  a  short  time,  they 
might  go  away  so  too;  but  the  vanishing  of  that 
which  had  remained  so  long,  sticks  with  me."  — 
Pacific  Record  of  Medicine  and  Surgery. 


THE  ANESTHETIC  REVELATION. 

Dr.  Felix  Oswald's  account  of  the  drugs 
which  artificially  stimulate  various  emotions  does 
not  include  s^ilphuric  ether,  probably  from  want 
of  space.  Within  a  few  years  it  has  been  discov- 
ered that  this  anaesthetic  often  produces  a  most 
singular  effect  on  the  mind  of  the  patient  or  ex- 
perimenter who  has  taken  it,  giving  rise  to  what 
has  been  called  the  "anaesthetic  revelation."  Just 
as  the  experimenter  recovers  from  the  anaesthetic, 
and  before  wide-awake  consciousness  fully  returns, 
he  has  an  intense  perception  of  what  seems  to  him 
at  the  time  the  philosophic  secret  of  existence,  — 
the  true  explanation  of  the  universe.  This  singu- 
lar impression,  though  intense,  does  not  last  long; 
and,  in  spite  of  the  subject's  strongest  effort  to 
carry  the  "revelation"  out  into  wide-awake  con- 
sciousness, he  finds  himself  unable  to  do  so,  but  is 
left  full  of  awe  by  his  strange  experience,  and 
wonder  at  the  nearness  of  the  solution,  which  for 
so  many  ages  has  been  sought  so  far  afield.  The 
present  brief  account  has  been  gathered  from  the 
literature  of  the  subject,  which  grows  yearly.  Mr. 
Benjamin  Paul  Blood  of  Amsterdam,  N.Y.,  the 
discoverer  of  the  phenomenon,  originally  made  it 
known  to  psychologists  in  a  pamphlet  entitled 
The  An(Esihetic  Revelation;  and  he  has  since  dis- 
cussed its  philosophical  bearings  in  the  Journal  of 
Speculative  Philosophy,  January,  1886.  The  most 
scientific  account  appears  in  The  Therapeutic  Gazette 
for  August,  1886,  where  Dr.  George  E.  Shoemaker 
of  Philadelphia  relates  his  Recollections  afer  Ether- 
Inhalation.  Dr.  Oliver  Wendell  Holmes  mentions 
the  experiment  in  his  Mechanism  of  Mind  and 
Morals,  and  a  letter  from  the  poet  Tennyson  con- 
cerning his  own  experience  has  recently  reached 
the  press. 

The  abstract,  philosophic  nature  of  the  ether- 
dream  gives  it  a  special  interest  to  students  of  phi- 
losophy and  psychology.  By  its  intensely  specific 
character  it  differs  entirely  from  the  opium  or 
h  ashish  hallucination .  The  opium-eater  may  dream 
of  a  thousand  different  things ;  but  the  ether  pa- 
tient invariably  has  one  fixed  impi-ession,  —  a  belief 
that  the  ultimate  secret  and  explanation  of  exist- 
ence stands  revealed  to  him  as  finite  knowledge 
never  has  and  never  could  reveal  it.     The  singular 


thing  is,  that  this  impression  may  happen  to  a 
man  who  has  never  given  one  thought  to  philoso- 
phy, and  whose  mind,  therefore,  is  void  of  material 
for  this  impression.  This  fact,  and  the  specific 
likeness  of  effect  of  the  ether  on  all  who  have  made 
the  experiment,  has  led  some  psychologists  to  de- 
clare the  impossibility  of  considering  the  phenome- 
non a  dream,  and  to  claim  place  for  it  as  genuine 
philosophic  insight.  —  Xenos  Clark,  in  The  Open 
Court. 


[Translated  from  Le  Moniteur  IndustrieL] 
SALICYLIC  ACID  IN  FRANCE. 

The  Paris  Court  of  Appeals  has  just  declared 
that  the  addition  of  salicylic  acid  to  beer  consti- 
tutes an  adulteration.  The  following  is  the  decis- 
ion of  M,  Muller,  the  presiding  judge:  — 

"  Although  the  addition  of  a  foreign  substance 
to  an  article  of  food  may  not  always  be  considered 
as  an  adulteration,  the  case  is  different  when  by 
the  admixture  the  seller  deliberately  alters  the 
quality  of  the  substance,  to  the  prejudice  of  the 
purchaser. 

' '  I  consider  that  the  addition  of  salicylic  acid  to 
beer  constitutes  a  true  alteration  of  the  product, 
and  that  the  admixture  modifies  the  nature  of  the 
substance  offered  to  the  public,  and  introduces  a 
new  element  which  does  not  enter  into  the  ordinary 
manufacture  of  beer,  but  gives  to  it  a  different 
character. 

"  I  cannot  allow  that  the  addition  is  harmless, 
and  does  not  act  to  the  prejudice  of  the  purchaser, 
as  provided  in  the  penal  law. 

"  I  consider  that  it  is  certainly  to  the  prejudice 
of  the  purchaser,  as  beers  of  good  quality  need  no 
addition  of  salicylic  acid  to  prevent  fermentation, 
and  that  this  addition  is  really  for  the  purpose  of 
giving  to  the  beer  an  apparent  superiority  which  it 
does  not  possess. 

"  The  danger  to  the  public  health  from  salicy- 
lated  beers  has  been  actually  proved  by  science. 
Salicylic  acid  is  really  a  medicine,  sometimes  use- 
ful, often  dangerous,  the  administration  of  which 
should  be  made  under  the  direction  of  an  experi- 
enced person,  and  which  the  government  cannot 
relegate  to  merchants  acting  only  for  the  interest 
of  their  business,  as  the  purchaser  may  thus  re- 
ceive injury  to  his  health  by  the  employment  of 
this  pretended  preservative  agent,  which,  when 
taken  in  doses  more  or  less  frequently  repeated, 
may  act  greatly  to  his  prejudice. 

"  Considering,  then,  that  the  falsifications  result- 
ing from  this  fraudulent  mixture  tend  to  change 
the  nature  of  the  substance  sold,  to  the  prejudice 
of  the  purchaser,  it  is  decided  that  the  lower  court 
has  made  a  correct  interpretation  of  the  law." 


THE  FEEDING  OP  CHILDREN. 

Not  until  three  years  old  should  a  child  be  per- 
mitted to  take  its  meals  at  the  table.  Parents 
should  understand  that  even, then  he  has  not 
reached  an  age  when  a  full  diet  can  safely  be 
allowed. 

First  of  all,  he  must  be  taught  to  eat  slowly;  and 
parents  certainly  ought  to  set  the  example.  The 
habit  of  "  bolting  "  food,  so  common  to  many,  both 
children  and  adults,  is  an  extremely  pernicious  one, 
for  which  there  is  no  excuse. 

Even  before  this  period,  sound  fruits  may  be 
allowed  children,  provided,  of  course,  those  easy 
of  digestion  are  selected,  and  care  is  taken  to 
remove  the  seeds,  skins,  etc.  It  will  be  well  to 
encourage  them,  when  they  join  the  family  at  the 
table,  to  eat  a  small  quantity  of  fruit  for  breakfast, 
and  before  other  foods  are  served.  For  this  meal, 
children  may  be  allowed  milk,  oatmeal,  bread  and 
butter,  and  eggs  either  lightly  boiled,  poached,  or 
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scrambled.  If,  instead  of  eggs,  they  prefer  fresh 
fish  or  steak,  either  one  or  the  other  may  be  given ; 
the  meat,  of  course,  must  be  minced  fine  Fried 
foods  are  forbidden,  and  this  includes  fritters  and 
fried  cakes. 

At  dinner,  if  the  soup  is  thin,  it  may  be  allowed; 
but  that  kind  of  soup  so  often  found  in  the  home 
of  the  laborer,  and  which  is  made  from  bones, 
thickened  with  vegetables,  and  strongly  flavored 
with  onions,  is  entirely  unsuited  to  a  child's  diges- 
tion, and  should  never  be  given  it.  Roast  or 
boiled  meats,  such  as  beef  or  mutton,  may  be  al- 
lowed. The  fact  that  pork  and  all  salted  and  other- 
wise cured  meats  are  difiicult  of  digestion  should 
be  remembered,  and  their  indulgence  forbidden. 

Potatoes,  baked  or  boiled,  dry  and  mashed,  spin- 
ach and  peas,  string  beans,  asparagus  of  good  qual- 
ity, cauliflower,  and  beets  when  young,  are  no 
burden  to  a  child's  digestion,  and  should  be 
allowed;  with  green  corn  it  is  different,  unless 
that  which  is  very  tender  is  used,  and  the  kernels  are 
carefully  crushed  or  grated.  Such  vegetables  as  tur- 
nips, cabbage,  carrots,  parsnips,  and  onions  require 
strong  powers  to  digest  them.  The  same  may  be 
said  of  celery  unless  it  is  stewed.  While  the 
vegetables  which  have  been  recommended  as  a 
part  of  children's  dietary  are  usually  well  borne  by 
them,  it  must  not  be  assumed  that  they  can  safely 
eat  them  all  at  one  meal ;  only  two  of  them  should 
be  partaken  of  each  day. 

For  supper,  milk  toast,  bread  and  butter,  and  a 
glass  of  milk,  with  possibly  a  little  stewed  fruit, 
will  be  quite  sufficient  for  young  children.  Hot 
bread,  cheese,  and  hashed  meat  and  vegetables,  so 
often  the  supper  of  the  hearty  workman,  is  alto- 
gether too  indigestible  for  young  children.  In 
fact,  it  should  be  the  duty  of  the  mother  to  learn 
what  foods  are  easily  digestible,  and  none  others 
should  be  allowed.  Her  own  powers  of  digestion, 
or  those  of  the  father,  cannot  by  any  means  be 
considered  a  safe  guide  in  the  selection  of  food  for 
her  little  one.  —  Boston  Journal  of  Health. 


ANTI-VACCINATION  THEORISTS. 

The  people  who  oppose  vaccination  are,  perhaps, 
not  numerous;  but  they  are  decidedly  noisy,  and 
seem  bent  on  making  themselves  as  conspicuous  as 
possible.  When  a  man  deliberately  asserts  in  a 
public  assembly  that  "  proof  after  proof  has  been 
brought  forward  that  this  vaccination,  as  it  is 
called,  is  utterly  without  avail  in  protecting  the 
community  or  individual  from  the  dread  vari- 
ola," one  hardly  knows  how  to  deal  with  the 
declaration,  it  is  so  extravagantly  inaccurate.  No 
one,  indeed,  will  assert  that  vaccination  invariably 
protects;  but  its  failures  are,  in  a  majority  of 
instances,  attributable  to  defective  power  in  the 
vaccine  matter,  or  careless  manipulation,  and  do 
not  affect  the  underlying  principles  in  any  way. 
Wh-'n  the  beneficent  results  of  Dr.  Jenner's  dis- 
covery are  contemplated,  indeed,  a  feeling  of  won- 
der arises  at  the  perversity  which  can  ignore  all 
the  cumulative  evidence  of  the  prophylactic  virtues 
of  vaccination.  Before  it  was  introduced,  the  rav- 
ages of  smallpox  were  so  terrible,  that  in  the 
seventeenth  century  it  was  difficult  to  find  in  Lon- 
don a  person  unmarked  by  the  disease.  Of  those 
who  were  attacked  by  it,  a  fearfully  large  percent- 
age died,  while  the  convalescents  bore  the  scars  to 
their  graves.  It  then  killed  white  men  as  quickly 
as  in  later  days  it  has  killed  Indians.  Vaccination 
has  unquestionably  drawn  the  poison-fangs  of  the 
disease.  To-day  smallpox,  even  in  its  most  viru- 
lent forms,  is  never  the  scourge  it  was  formerly, 
and  ordinary  attacks  are  as  easily  ti'eated  as 
measles.  Vaccination  has  been  proved  in  the  most 
conclusive  way,  and  by  the  longest  and  most 
extended  trial,  to  be  an  invaluable  prophylactic. 


It  may  be  said  that  it  has  practically  put  an  end  to 
the  epidemic  form  of  variola,  and  to  call  it  an 
"  infliction  "  is  about  as  irrational  as  to  denounce 
life  and  fire  insurance  or  the  use  of  ansesthetics. 
—  New  York  Tribune. 


MEDICAL  MEMORANDA. 

A  Case  of  Slow  Pulse.  —  Dr.  Czarkowski 
reports  the  case  of  a  boy  five  years  of  age  who 
had  a  pulse  of  thirty-two  to  the  minute.  The  slow 
action  of  the  heart  was  thought  to  be  due  to  cere- 
bral anaemia;  and  under  treatment  directed  toward 
this  condition,  the  pulse  ascended  gradually  to 
sixty,  beyond  which  it  could  not  be  made  to 
rise. 

A  Useful  Ointment. — Gum,  camphor,  and 
salicylic  acid,  equal  parts  by  weight,  rubbed  to- 
gether in  a  mortar,  dissolve,  and  make  a  clear,  col- 
orless, thick  fluid,  about  the  consistence  of  honey. 
This,  when  applied  with  a  camel's-hair  pencil  to 
many  of  the  itching  eruptions  that  are  prevalent, 
at  once  relieves  the  itching  and  burning  sensations, 
and  effects  a  cure  in  a  short  time.  It  is  readily 
incorporated  with  petrolatum,  and  may  be  exhib- 
ited in  the  form  of  an  ointment. . —  Indiana  Phar- 
macist. 

A  Brave  Physician.  —  The  British  Medical 
Journal  mentions,  as  an  instance  of  the  devotion 
of  medical  men  to  humanity,  the  case  of  Dr.  Lan- 
don,  a  surgeon  in  the  British  army.  Mortally 
wounded  himself,  and  with  the  agonies  of  death 
closing  in,  he  heard  a  wounded  soldier  shrieking 
from  sufferings.  Forgetful  of  self,  he  crept  to 
where  the  man  lay,  and  gave  him  a  hypodermic 
injection  of  morphine  to  relieve  his  distress,  and, 
giving  it,  died. 

Six  Living  Generations.  —  Dr.  R.  B.  Root 
of  Georgetown,  Mass.,  writes  as  follows  to  the 
Boston  Medical  and  Surgical  Journal :  — 

"  Last  May  I  attended  Mrs.  Newall  Rogers  of 
Byfield,  with  her  first  child.  I  was  then  informed, 
and  I  have  since  taken  the  pains  to  verify  the  state- 
ments then  made,  that  this  baby  is  the  sixth  living 
generation,  with  ages  as  follows:  Great-great-great- 
grandmother,  95  years;  great-great-grandmother, 
74  years;  great-grandfather,  59  years  8  months; 
grandfather,  39  years  4  months;  mother,  16  years 
2  mouths;  child,  II  months. 

The  Chemical  Incompatibility  of  Anti- 
septic Agents.  —  R.  Boxall  has  studied  the 
chemical  relations  of  a  number  of  the  most  common 
antiseptic  agents,  and  finds  several  of  them  incom- 
patible with  oils  and  soap,  as  well  as  with  one  an- 
other. For  example,  corrosive  sublimate  forms  an 
insoluble  soap  when  a  neutral  soap  solution  is  used. 
Hence  a  small  admixture  of  soap  will  precipitate 
all  the  mercuric  chloride  in  a  solution.  Therefore, 
after  washing  the  hands,  they  should  be  thoroughly 
rinsed  with  fresh  water  before  immersing  them  in 
a  bichloride-of-mercury  solution. 

Alcohol  and  Crime.  —  Some  figures  with  ref- 
erence to  alcoholism  and  criminality  were  recently 
communicated  to  the  French  Academy  of  Medicine 
by  M.  Marambat.  They  referred  to  an  examina- 
tion of  three  thousand  condemned  persons  ;  and 
it  appears  that  79  per  cent  of  the  vagabonds  and 
mendicants  were  drunkards,  50  to  57  per  cent  of 
assassins  and  incendiaries,  53  per  cent  of  persons 
convicted  of  outrages  on  morals,  71  per  cent  of 
thieves,  sharpers,  etc.  In  acts  of  violence  against 
the  person,  88  per  cent  were  found  to  be  drunkards ; 
against  property,  77  per  cent.  Among  youths 
under  twenty,  drunkards  were  nearly  as  numerous 
as  among  adults,  the  difference  being  only  10  per 
cent.  Of  these  youths,  64  per  cent  were  addicted 
to  drinking.  An  examination  of  the  departments 
showed  the  largest  number  of  drunkards  from  the 
regions  where  spirits  are  most  largely  consumed. 
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Think  carefully,  and  express  your  thoughts  con- 
cisely with  one  of  Esterbrook's  easy-writing  pens. 


WiLMER  BiiiNTON,  M.D.,  o{  Baltimore  writes:  "I 
have  used  Colden's  Liquid  Beef  Tonic  in  my  prac- 
tice, and  have  been  much  gratified  with  the  result.  As 
a  tonic  in  all  cases  of  debility  and  weakness,"ansemia," 
"chlorosis,"  etc.,  it  cannot  be  surpassed. 


The  drug-firm  of  T.  Mktcalf  &  Co.  is  one  of  the  old- 
est and  most  reliable  in  Boston.  Any  articles  that  they 
offer  to  the  public  may  he  relied  upon  as  the  best  of 
their  kind.  Their  sachet-powders  have  a  national 
reputation. 

— • 

Cairo,  III.,  ,July  14,  1887. 
Friend  Boyle, —  Yours  of  the  12tli  inst.  to  hand, 
and  was  glad  to  see,  from  your  circulars  therein,  proved 
conclusively,  that  the  improved  "  Boyle  "  was  on  "  top 
of  the  heap."  Glad  to  hea»it,  and  wish  you  all  the 
success  imaginable,  as  you  are  certainly  deserving  of 
it.  Our  fiveyear-old  "  Boyle  "  (15-ton  machine)  sings 
praises  to  you  never  ceasing;  it  has  never  faltered  for 
a  moment,  nor  cost  us  a  cent  for  repairs. 
Yours  truly, 

F.  L.  Galioheh, 
Manager-  Distilled  Water  Ice  Co. 


The  Treatment  of  Ulcers.  —  An  article  appeared 
in  the  London  Medical  Record  for  Dec.  15,  1887,  giv- 
ing interesting  details  of  the  treatment  of  ulcers  by 
phosphoric  acid,  as  shown  by  the  experience  of  Dr. 
Grossich.  By  this  method  of  treatment  he  used  a  ten 
per  cent  solution  of  pure  phosphoric  acid  in  distilled 
water.  The  ulcer  is  covered  with  a  bit  of  Hut  dipped 
ill  this  solution,  and  the  dressing  renewed  three  or  four 
times  a  day.  The  patient  for  the  first  few  minutes 
feels  a  slight  burning  sensation;  but  this  soon  passes, 
and  within  twenty-four  or  thirty-six  hours  the  ulcer 
cleans,  and  looks  better.  Inflammation  or  eczema  of 
the  surrounding  parts  disappears,  and  all  pruritus 
ceases.  The  ulcer  cicatrizes  rajndly,  and  the  cicatrix 
is  firm  and  healthy. 

Kollischer  treated  tubercular  affections  of  the  joints 
with  injections  of  the  phosphate  of  lime,  with  great 
success  Dr.  Grossich  has  also  had  good  results  with 
this  treatment,  and  cites  some  very  interesting  suc- 
cessful ca.ses. 

The  treatment  by  the  solution  of  phosphoric  acid 
was  further  employed  in  a  case  of  tuberculous  abscess 
of  eight  months'  duration,  and  also  a  case  of  eczema 
marginatum  which  had  lasted  more  than  a  year,  and 
good  results  followed. 

The  above  suggests  the  superiority  of  Hoksford's 
Acid  Phosphate  as  a  substitute  for  the  phosphoric 
acid. 

The  effective  acidity  of  this  preparation  is  about  the 
same  as  the  ten  per  cent  solution  of  phosphoric  acid 
which  is  prescribed  in  the  above  treatment,  and  it 
may  therefore  be  justifiably  employed  by  the  profes- 
sion in  the  treatment  of  disorders  of  this  character. 
It  has  the  advantage  of  containing  the  phosphates  in 
solution,  notably  the  phosphate  of  lime.  It  follows, 
then,  that  all  cases  that  require  the  phosphoric-acid 
treatment  can  be  more  advantageously  treated  by 
Horsford's  Acid  Phosphate,  and  the  suggestion  is 
hereby  commended  to  the  profession. 
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iFamiltar  Sctente. 

THE  WONDERS  OF  SPECTRUM  ANALYSIS. 

The  solar  spectrum,  as  shown  in  the  rain- 
I)OW  or  dewdrop,  has  always  been  a  familiar 
object  to  mankind  ;  but  it  is  only  within  the  last 
quarter  of  a  eenturj-  that  the  marvellous  facts 
written  in  the  rays  of  light  from  the  sun  and 
stars  have  been  revealed  to  us.  Two  German 
scientists,  Bunsen  and  Kirchoff,  first  carefull3- 
investigated  the  phenomena  of  the  spectra  of 
the  light  proceeding  from  various  luminous 
bodies  ;  and  their  labors,  with  those  of  others 
following  in  their  footsteps,  have  opened  up  a 
field  of  investigation  which  is  apparently  limit- 
less. 

It  would  require  too  much  space  to  give  a 
complete  description  of  the  theory  and  methods 
of  spectrum  analysis :  we  can  only  glance  at 
the  results  obtained.  We  maj'  briefly  sa}-, 
however,  that,  when  a  ray  of  light  is  passed 
throngli  one  or  more  glass  prisms,  it  is  sepa- 
rated into  its  constituent  parts,  or  spread  out 
into  a  broad  ribbon  containing  numerous 
bright  or  dark  lines,  which  indicate  the 
presence  of  different  elements,  as  well  as 
man}-  other  facts  concerning  the  condition  in 
which  they  exist. 

One  of  the  most  useful  applications  of  the 


spectroscope  is  to  the  analj'sis  of  different 
substances.  The  chemist  would  be  unable  to 
detect  with  his  reagents  the  presence  of  small 
quantities  of  certain  elements ;  but  let  him 
bring  the  substance  into  the  flame  of  a  lamp, 
and  glance  through  his  spectroscope,  and  in  a 
moment  their  presence  or  absence  is  indisput- 
ably proved.  A  ten-thousandth  part  of  a 
grain  of  sodium  can  be  easily  detected  bj'  this 
means  ;  and  simply-  clapping  the  hands  near 
the  flame  will  give  off  enough  of  this  omni- 
present element  to  cause  its  characteristic  yel- 
low line  to  appear  at  once  in  the  spectroscope. 
We  have  b}-  this  means  proved  the  presence 
of  the  rare  element  lithium,  in  the  blood  of  a 
person  who  had  been  drinking  a  mineral  water 
containing  a  trace  of  its  salts. 

Not  onl}-  does  spectrum  analysis  show  us 
the  presence  of  familiar  elements,  but  some- 
times lines  are  observed  indicating  the  presence 
of  those  pi'eviously  unknown.  CiEsium,  ru- 
bidium, indium,  gallium,  thallium,  and  sev- 
eral others  were  thus  discovered,  although 
present  in  such  small  quantities  that  no  ordi- 
narj'  reagent  could  have  detected  them. 

But  still  more  wonderful  are  the  facts  made 
known  to  us  when  we  turn  the  spectroscope 
towards  the  celestial  bodies.  Everj-  ray  of 
light  reaching  us  from  the  sun  bears  a  message 
which,  with  the  aid  of  the  spectroscope,  we  can 
read  as  easily  as  we  can  read  the  words  on 
those  minute  photographs  which  are  only 
visible  through  a  microscope.  The  characters 
of  man}-  ancient  inscriptions  arc  still  undeci- 
phered  ;  but  the  story  told  by  the  little  dark 
lines  crossing  the  solar  spectrum  is  perfectlj" 
familiar  to  us,  although  only  a  few  chapters  of 
it  have  as  yet  been  interpreted.  We  know 
that  iron,  sodium,  platinum,  and  man}-  other 
elements,  are  present  in  the  sun  in  the  state  of 
vapor;  and  it  has  been  well  said,  that  if  the 
word  "  iron  "  tippeared  on  tlie  disk  of  llie  sun, 
the  proof  of  its  presence  would  be  much  less 
perfect  than  is  that  furnished  by  the  lines  which 
it  causes  to  appear  in  the  solar  spectrum. 

The  spectrum  of  fixed  stars,  comets,, ncbuhx;, 
variable  stars,  etc.-,  all  give  us  an  immense 
amount  of  information  concerning  them.  We 
may  judge  of  the  temperature  of  the  stars,  and 
calculate  the  speed  at  which  they  are  moving 
toward  or  from  the  earth.  It  tells  us  that 
comets  are,  in  part  at  least,  gaseous  bodies, 
and  distinguishes  between  those  nebute  which 
are  simply  distant  clusters  of  separate  stars, 
and  those  which  are  masses  of  glowing  gas  not 
yet  cooled  down  to  the  litpiid  or  solid  state. 
It  told  us  that  the  wonderful  star  which  for  a 
few  weeks  in  1866  blazed  out  so  brightly  in 
the  constellation  of  the  Northern  Crown,  was 
enveloped  in  a  mass  of  glowing  hydrogen  gas. 


and  shows  us,  that,  in  the  sun's  atmosphere, 
there  exist  substances  unknown  to  us  on  the 
earth,  which  may  prove  to  be  the  component 
parts  of  some  of  our  so-called  elements,  disas- 
sociated under  the  intense  heat  there  prevail- 
ing. 

The  spectroscope  shows  the  presence  of 
more  or  less  moisture  in  the  upper  air,  with 
the  accompanying  probability  of  rain  or  fair 
weather  ;  it  shows  the  presence  of  the  constitu- 
ents of  blood  in  solution,  besides  many  other 
organic  substances  ;  and  finally,  the  spectrum 
of  the  light  from  certain  rare  metals  glowing 
in  a  vacuum  under  the  influence  of  an  electric 
current,  proves  their  compound  nature,  al- 
though, to  the  coarser  chemical  and  physical 
tests,  the}-  are  simple  elements  incapable  of 
subdivision. 

Although  we  have  only  mentioned  a  small 
part  of  the  results  attained  by  this  marvellous 
analysis  of  light,  we  have  shown  its  immense 
scientific  importance,  and  indicated  what  it 
may  reveal  in  the  future.  Hardly  a  day  passes 
but  some  new  development  is  brought  forward  ; 
and  it  seems  probable,  that,  if  we  ever  reach  a 
knowledge  of  the  actual  nature  and  constitu- 
tion of  matter,  it  will  be  by  the  aid  of  the 
subtile  and  immaterial  rays  of  light,  which,  as 
they  flash  through  infinite  space,  seem  to  bear 
with  them,  some  of  the  profoundest  secrets  of 
the  universe. 


[Original  in  Popular  Science  KeWH.'\ 

A  FEW  IIOUHS   IN  THE  GLASGOW 
EXHIBITION. 

BY   K.    B.    CLAYPOLE. 

A  FEW  hours  is  by  far  too  short  a  time  to  give 
to  an  exhibition  so  large  as  the  one  now  open  at 
Glasgow,  and  so  full,  moreover,  of  objects  worthy 
of  study.  Nevertheless,  under  good  guidance, 
and  with  the  determination  to  pass  those  things 
which  are  not  especially  distinctive  of  this  exhibit, 
a  great  deal  may  be  done.  Accordingly,  on  first 
entering  we  resisted  the  temptations  of  the  depart- 
ment of  fine  arts,  and  turned  our  attention  to  the 
chemical  crystals,  which  attracted  us  greatly;  and 
we  had  to  be  reminded  that  though  the  exhibit 
is  exceptionally  large,  there  is  nothing  in  it  par- 
ticularly new.  We  coulJ  therefore  afford  but  a 
passing  glance  at  the  yellow  and  red  prussiate  of 
potash,  the  scarlet  bichromate  of  soda,  yellow 
chromate  of  soda,  soft  white  soda  crystals,  bichro- 
mate of  araraonium,  and  the  mass  of  ten  tons  of 
alum  crystallized  in  the  form  of  a  hollow  cylinder. 
In  the  same  way  we  hurried  past  soap  and  stearine 
in  every  stage  of  manufacture,  from  crude  and 
refined  oils  and  other  raw  materials  to  shapes 
and  forms  demanded  by  modern  civilization;  the 
prosaic  nature  of  the  display  being  relieved  by  fine 
stearine  statuary,  landscapes  in  mottled  soap,  and 
life-size  busts  of  the  Queen,  members  of  the  royal 
family,  Robert  Burns,  Sir  Walter  Scott,  Dr. 
Livingstone,  President  Garfield,  and  the  Laocoon 
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group  in  white  Windsor,  with  a  tower  six  feet  in 
diameter  ornamented  with  bas-reliefs  from  Thor- 
waldsen  and  Giovanni. 

The  Clyde  being  a  centre  of  the  ship-building 
industry,  a  large  exhibit  of  naval  architecture  and 
engineering  was  to  be  expected;  and  the  main 
avenue  of  the  building  contains  models  which  at 
once  arrest  attention,  not  only  for  the  sake  of  the 
ships  they  represent,  but  for  the  beautiful  finish 
that  has  been  given  to  every  detail  of  their  con- 
struction. The  principal  lines  to  all  parts  of  the 
world  are  well  represented,  and  even  a  cursory 
glance  excites  interest  in  the  different  arrangements 
needed  for  the  different  waters  over  which  these 
ships  must  sail,  and  the  different  purposes  for  which 
they  are  constructed;  and  most  interesting  to 
transatlantic  visitors,  who,  within  a  few  hours,  have 
seen  the  gigantic  ships  themselves  in  the  docks  of 
Thomson,  James,  and  George,  are  the  "City  of 
New  York,"  and  "  City  of  Paris,"  now  building 
for  the  Inman  and  International  Line.  A  length 
of  560  feet,  with  breadth  of  63f;  fifteen  water- 
tight compartments,  separated  by  steel  bulkheads 
in  such  a  way  that  two  could  be  knocked  into  one 
without  rendering  the  vessel  unseaworthy;  twin- 
screws  and  boilers  separated  into  three  groups  by 
two  of  the  compartments,  and  special  arrangements 
in  the  triple  expansion  engines,  —  mark  an  impor- 
tant advance  in  the  direction  of  safe  and  comfort- 
able travelling  at  sea,  and  justify  the  hope  that  the 
passage  will  be  reduced  to  five  days. 

But  neither  ships,  nor  parts  and  fittings  of  ships, 
must  detain  us  longer :  the  large  exhibit  of  wo- 
men's industries  is  a  special  feature  of  this  exhibi- 
tion, and  we  must  turn  into  the  courts  allotted  to 
it.  Here  we  are  at  first  bewildered  with  the  array 
of  screens,  lectern-cloths,  curtains,  mi.ssal-paint- 
ings,  fans,  Christmas-cards,  painted  china,  from 
every  part  of  the  world,  with  dolls  dressed  in  the 
national  costume  of  the  exhibiters.  We  are  in- 
terested to  hear  that  much  of  the  embroideries, 
both  the  white  on  delicate  muslin,  and  the  richly 
colored  on  satin  and  velvet,  has  been  done  by 
peasant-women  in  their  own  kitchens,  the  materials 
having  been  provided  by  ladies  interested  in  wo- 
man's work.  The  lace  displayed  is  all  hand-made, 
its  colors,  texture,  design,  and  stitch  all  bespeak- 
ing, to  a  practised  eye,  the  nationality  of  the  maker, 
and  often  the  very  district  in  which  she  lives. 
Here  and  there  we  may  see  her  now  before  us, 
dressed  in  her  native  costume,  and  plying  her  bob- 
bins according  to  the  fashion  of  her  ancestors  for 
many  centuries  past.  Two  dark-haired,  rosy-cheeked 
lasses  look  at  us  with  bright  eyes,  and  encourage  us 
to  conversation.  They  are  making  Iloniton  lace, 
very  difficult  to  learn;  but  the  art  once  acquired, 
any  pattern  can  be  worked  with  ease;  it  is  not 
hard  on  the  eyesight;  their  grandmother  over  eighty 
can  see  to  make  it  now.  "  Without  glasses?  Yes, 
indeed.  No  one  wears  glasses  in  Devonshire:  there 
is  no  short  sight  there,  every  one  has  good  sight." 

There  is  a  great  deal  of  work  going  on  in  these 
courts.  Gloves  are  being  made,  from  the  first  cut- 
ting of  the  kid  to  the  embroidery  on  the  back. 
Welsh  women  are  weaving  their  check-flannels  on 
looms  of  ancient  construction ;  and  wool  is  carded, 
spun,  and  woven  into  the  plaids,  petticoats,  blank- 
ets, and  cloths  typical  of  many  of  the  Scotch  isl- 
ands; and  a  fair-haired  girl  from  Shetland  sits 
placidly  spinning,  while  two  others  knit  those  lacey 
shawls  which  are  at  once  so  light  and  warm. 

We  seek  next  for  what  is  being  done  for  and  by 
the  rising  generation,  and  find  large  exhibits  of  plain 
needlework,  darning,  patching,  etc.,  showing  that 
sewing  is  not  yet  one  of  the  lost  arts,  and  that  it 
shall  not  become  so  in  this  generation.  Germany 
provides  models  illustrative  of  methods  of  teach- 
ing  dressmaking  and   millinery  and    needlework 


generally.  The  mission  schools  do  bravely,  and 
those  in  connection  with  the  Society  for  Promoting 
Female  Education  in  the  East  present  many  varied 
features.  From  the  display  made  of  pupils'  work, 
it  would  seem  that  Indian  girls  accomplish  only  em- 
broideries ill  finished,  though  gay  in  color,  and 
sometimes  glittering  with  gold  and  silver  threads ; 
while  the  Kaffir  girls  devote  themselves  to  the 
making  of  underclothing  and  baby-clothes  with  the 
greatest  possible  neatness  and  precision.  It  is  said, 
indeed,  that  little  Kaffir  girls  always  turn  over  the 
dolls  given  them  by  missionaries,  and  examine  the 
underclothes;  while  their  Indian  sisters  look  out 
only  for  dress  and  style. 

There  is  an  exhibit  of  appliances  for  teaching 
science  and  art  to  the  blind,  and,  it  would  seem, 
every  branch  of  a  liberal  education.  Astronomical 
and  geographical  maps  have  been  prepared,  a 
Euclid,  various  plans  and  diagrams,  volumes  of 
Scotch,  English,  and  ancient  histories,  music, 
dictionaries,  frames  for  writing,  and  erasers  for 
removing  faulty  or  superfluous  dots.  That  techni- 
cal education  is  now  receiving  some  measure_of  at- 
tention, is  proved  by  models  for  teaching  physics 
and  science, — the  greater  part  coming  from  Ger- 
many; by  models  of  mechanism,  examples  in  build- 
ing construction  and  solid  geometry,  from  the 
Dundee  High  School,  and  by  engineering  instru- 
ments, patterns  and  drawings,  and  models  of  ma- 
chines and  parts  of  machines  made  by  pupils  of 
the  Glasgow  and  West  of  Scotland  Technical  Col- 
lege. Most  interesting  to  naturalists  are  two  cases 
lent  by  Professor  Mcintosh  of  St.  Andrew's  Univer- 
sity and  Marine  Laboratory,  containing  eggs  and 
young  of  the  food-fishes.  Here,  in  small  sealed 
bottles,  are  seventeen  specimens  of  the  whiting, 
showing  its  development  from  egg  to  perfect  fish; 
thirteen  of  the  gray  gurnard;  and  fourteen  of  the 
flounder,  flat  from  its  earliest  infancy.  Here,  too, 
are  minute  salmon  with  their  egg-sacks  still  at- 
tached; and  larger  specimens,  the  prey  of  internal 
or  external  parasites ;  and  on  a  shelf  above  the 
parasites,  bottled  in  alcohol,  are  specimens  of  the 
victims  of  the  salmon  itself. 

The  exhibits  illustrating  the  natural  history  and 
industries  of  Ceylon  are  of  great  interest.  The 
former  are  mainly  set  out  in  the  square  enclosure  in 
the  middle  of  the  court,  surrounded  by  a  simple 
Kandyan  railing.  In  the  centre  is  a  rockwork 
composed  of  blocks  of  the  chief  minerals  of  Cey- 
lon, and  covered  with  specimens  of  the  flora. 
Various  wild  animals  found  in  the  island  stand  on 
the  ledges;  and  the  rockwork  is  surmounted  with 
a  zinc  model  of  a  Dagoba,  or  shrine,  in  which  the 
devotees  of  Buddhism  preserve  their  sacred  relics. 
The  staple  industry  of  Ceylon  —  the  growth  and 
manufacture  of  tea  —  is  represented  in  all  its  stages : 
the  rockwork  shows  specimens  of  the  growing 
bush;  while  an  entire  side  of  the  building  is  taken 
up  with  cases  containing  different  kinds  of  the  pre- 
pared leaf,  and  drawings  illustrative  of  the  various 
stages  in  the  manufacture.  Other  natural  and 
industrial  products  are  also  fully  represented,  such 
as  the  numerous  preparations  of  the  cocoa-nut, 
plumbago,  coffee,  cinchona,  cinnamon,  etc. ;  and 
model  representations  give  one  a  good  idea  of  such 
industries  as  pearl-fishing,  arrack-distilling,  and 
capturing  wild  elephants  in  a  kraal.  Similar  models 
are  a  great  feature  of  the  Indian  courts;  and,  did 
time  permit,  a  good  knowledge  of  the  life  of  the 
natives  might  be  obtained.  On  a  stand  is  a  model 
of  an  opium-house  with  smokers  in  every  stage  of 
intoxication ;  on  another  is  a  school  where  Bengal 
boys  are  receiving  their  primary  instruction ;  another 
model  shows  a  landlord's  court,  where  the  pay- 
ments of  rice  must  be  made,  with  three  beehive- 
shaped  granaries  for  the  rice,  and  small,  guarded 
prison-huts  for  delinquents.     Better  than  models, 


the  Hindoos  themselves  are  giving  an  illustration 
of  their  modes  of  work,  — fashioning  pottery  with 
their  hands  or  on  simple  wheels,  and  burning  it  in 
small  kilns ;  making  native  sweetmeats,  and  many 
other  things,  too,  which  we  long  to  investigate.  But 
our  time  is  gone :  and  we  dare  not  look  towards  the 
Machinery  Department,  or  enter  the  Picture  Gal- 
lery ;  for  outside  in  the  beautiful  grounds,  now  gay 
with  masses  of  rhododendrons,  is  a  building  made 
after  the  model  of  the  old  Bishop's  Palace  of  Glas- 
gow, and  filled  with  historical  relics,  especially  of 
the  Stuarts;  and  more  than  this,  there  is  the  Mu- 
seum, in  which  are  to  be  seen  about  eight  hundred 
of  the  jubilee  presents  of  Queen  Victoria. 


[Original  in  Popular  Science  KewaJ] 

KENT'S  CAVERN  :   ITS  WONDERFUL  STORY 
OF  PREHISTORIC  MAN. 

BY   SAMUEL    BKAZIER. 
PART   II. 

The  first  deposit  in  the  cave,  i.e.,  the  uppermost 
deposit,  consisted  of  blocks  of  limestone  varying 
from  a  few  pounds  to  a  hundred  tons  in  weight, 
and  often  cemented  together  with  stalagmatic  mat- 
ter. The  next  deposit  below  and  between  these 
blocks  of  limestone  was  a  black  mould  composed 
chiefly  of  vegetable  matter.  This  extended 
throughout  the  cavern,  and  varied  from  three 
inches  to  quite  a  foot  in  thickness.  Beneath  the 
black  mould  was  the  stalagmite,  averaging  about 
eighteen  inches  in  thickness,  but  varying  from  an 
inch  to  upwards  of  five  feet.  This  stalagmite,  the 
general  reader  may  like  to  be  reminded,  is  formed 
by  the  water  of  the  cave  depositing  the  limestone 
with  which  it  is  impregnated.  Water  always  con- 
tains more  or  less  carbonic  acid,  which  dissolves 
the  limestone  over  which  it  passes.  Dropping  con- 
stantly from  the  roof  to  the  floor  of  the  cave,  it 
there  forms  a  thin  film,  which  slowly  hardens  into 
limestone,  and  in  the  course  of  ages  has  increased 
to  the  thickness  named.  The  water  also  leaves  a 
deposit  at  the  roof  of  the  cave,  at  the  spot  from 
which  it  falls,  forming  slowly  like  an  icicle.  This 
limestone  formation  that  depends  from  the  roof  of 
the  cave  is  called  stalactite:  that  which  forms  on 
the  floor  is  stalagmite.  Below  the  stalagmite,  in 
one  part  of  Kent's  Cavern,  was  a  black  band  com- 
posed mainly  of  charcoal,  and  covering  a  space  of 
about  a  hundred  square  feet. 

Next  below  was  what  was  called  "cave-earth," 
which  was  composed  of  about  half  light  red  loam, 
and  half  angular  pieces  of  limestone. 

In  certain  parts  of  the  cavern  the  explorers  came 
to  a  lower  stalagmite  which  was  crystalline,  and 
under  this  a  deposit  called  "breccia,"  which  was 
really  a  second  cave-earth,  and  of  course  of  much 
greater  antiquity  than  the  one  lying  above  and 
separated  by  the  second  stalagmite. 

The  reader  will  get  a  clearer  impression  of  the 
relative  antiquity  of  these  deposits,  and  be  able  to 
better  understand  the  method  pursued  in  exploring 
the  cavern,  and  the  significance  of  the  facts 
disclosed,  if  we  recapitulate  in  the  following 
manner  :  — 

The  order  of  the  deposits,  after  the  blocks  of 
limestone  which  had  fallen  during  an  unknown 
period  of  time  from  the  roof,  was  as  follows:  — 

1.  The  black  mould,  chiefly  vegetable  debris,  cov- 
ering the  floor  of  the  cave  to  a  depth  varying  from 
three  inches  to  a  foot  or  more. 

2.  Stalagmite  of  a  granular  character,  varying 
in  thickness  from  an  inch  to  upwards  of  five  feet, 
and  averaging  about  eighteen  inches. 

3.  The  cave-earth  (including  the  black  band 
already  mentioned),  four  or  five  feet  in  thickness. 

4.  A  lower  stalagmite,  which  was  crystalline  in 
character,  and  in  places  twelve  feet  thick. 
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5.  The  breccia,  a  second  cave-earth  of  much 
higher  antiquity. 

In  examining  these  deposits,  it  was  necessary,  for 
reasons  already  indicated,  to  proceed  in  a  manner 
so  careful  and  systematic,  that  it  should  be  impos- 
sible even  for  scientific  men  to  doubt  the  facts  that 
should  be  recorded. 

Not  to  weary  the  reader  with  details,  let  him 
imagine  a  datum  line  drawn  from  near  the  en- 
trance to  the  back  of  the  cave.  Parallel  lines  to 
this,  one  foot  apart,  are  drawn  all  over  the  cave. 
At  right  angles  to  these,  other  lines  are  drawn,  till 
the  whole  cavern  is  divided  into  sections,  each  one 
foot  square.  The  explorers  examine  each  deposit 
according  to  these  sections;  beginning,  of  course, 
with  the  uppermost,  the  black  mould.  A  section 
is  first  carefully  examined  in  silu  by  candle  or 
lamp  light.  It  is  then  taken  out,  and  brought  to 
the  entrance,  and  examined  in  the  daylight.  Every 
object  that  is  not  limestone  is  picked  out  and  put 
into  a  box,  into  which  nothing  else  is  put.  These 
boxes  are  taken  to  Mr.  Pengelly's  house  each  day. 
The  specimens  are  washed,  and  the  box  numbered 
and  labelled;  the  same  number  being  put  on  every 
specimen  belonging  to  that  particular  box.  Then 
they  proceed  to  the  stalagmite,  cutting  it  out  in 
sections,  break  it  up  to  see  what  is  in  it,  and  put 
any  fossil  that  is  found,  into  another  box.  '  Each 
deposit  is  taken  out  in  the  same  manner;  so  that, 
in  examining  any  specimen  to-day,  not  only  is  it 
known  in  which  deposit  it  occurred,  but  also  the 
exact  spot  in  the  cavern  where  it  was  found,  the 
distance  from  the  entrance,  the  parallel  line,  and 
the  level.  This  work  was  continued  uninterrupt- 
edly for  years,  and  many  thousands  of  boxes  of 
specimens  have  accumulated. 

And  now  let  us  see  what  was  found  in  the  differ- 
ent deposits.  In  the  uppermost  deposit,  the  black 
mould,  they  found  pieces  of  slate  cut  into  various 
shapes,  whetstones,  pieces  of  smelted  copper,  and 
various  kinds  of  combs  made  of  bone.  Some  of 
the  combs  were  rudely  made,  others  were  beauti 
fully  ornamented.  Mr.  Pengelly  said  he  thouj?.lit 
he  could  distinguish  which  belonged  to  the  "mis- 
sus," and  which  to  the  servant-maid.  They  found 
also  flakes  of  flint,  spindle-whorls,  amber  beads, 
hazelnuts,  and  charred  wood.  The  bones  and  teeth 
of  man  were  found  with  those  of  the  following 
animals:  pig,  dog,  badger,  brown  bear,  ox,  red 
deer,  sheep,  goat,  hare,  rabbit,  water-rat,  seal,  birds, 
and  fish ;  also  the  shells  of  snails,  limpets,  whelks, 
oy.sters,  cockles,  mussels,  cuttle-fish,  etc. 

It  will  be  seen  that  this  list  does  not  contain  the 
names  of  any  extinct  animals.  None  were  found 
in  the  black  mould,  which  is  therefore  to  be  re- 
garded as  a  modern  deposit,  covering  a  period  of 
at  least  two  thousand  years,  perhaps  longer.  The 
human  remains  might  have  belonged  to  Romans 
or  ancient  Britons,  or  races  earlier  than  any  which 
history  makes  mention  of. 

It  will  be  evident  that  what  is  in  the  stalagmite 
is  older  than  any  thing  in  this  black  mould.  In 
the  first  or  uppermost  stalagmite  were  found  bones 
and  teeth  of  the  following  animals,  some  of  which 
belonged  to  races  now  extinct:  rhinoceros,  elephant, 
bear,  hyena,  fox,  horse,  and  man.  Flakes  and 
cores  of  flint  were  found  also,  with  stones  of  vari- 
ous kinds,  shells  of  cockles  and  cuttle-fish,  and 
charcoal  and  the  impressions  of  ferns. 

In  the  black  band  which  we  have  said  occurred 
in  one  part  of  the  cavern  were  found  three  hun- 
dred and  sixty-six  flint  tools,  flakes,  and  cores,  a 
bone  awl,  a  bone  harpoon,  a  bone  needle  having 
a  well-formed  eye,  burnt  bones,  and  remains  of 
bear,  hyena,  rhinoceros,  and  other  animals. 

In  the  next  deposit  below,  the  cave-earth,  were 
found  stones  which  had  come  from  distant  places,  as 
granite  from  Dartmoor,  whetstones,  hammer-stones, 


flint  tools  and  flakes,  a  bone  pin,  two  bone  har- 
poons, burnt  bones,  charcoal,  and  bones  and  teeth 
of  various  animals,  such  as  the  wildcat,  the  cave 
hyena,  the  cave  lion,  several  varieties  of  fox,  glut- 
ton, badger,  cave  bear,  reindeer,  grizzly  bear,  wild 
bull,  bison,  beaver,  the  mammoth,  and  others. 

We  have  referred  to  the  doubt  that  was  cast  on 
Mr.  MoEnery's  alleged  discovery  of  Machairodus 
in  Kent's  Cavern.  These  excavations  had  gone  on 
more  than  seven  years,  and  no  other  remains  of 
that  animal  had  been  found,  although  hundreds  of 
thousands  of  bones  and  teeth  of  other  animals  had 
been  dug  out.  The  doubters  were  confirmed.  But 
it  is  dangerous  to  trust  to  negative  evidence.  A 
tooth  was  at  last  discovered  which  undoubtedly 
belonged  to  that  animal. 

In  the  lower  crystalline  stalagmite  the  only  ani- 
mal remains  that  were  found  were  those  of  the  bear. 
In  the  breccia,  the  lower  cave-earth,  an  immense 
number  of  bones  and  teeth  were  found,  all  of  them 
being  those  of  the  bear.  Here  also  several  flint 
implements  were  found. 

And  now  as  to  the  time  required  for  the  for- 
mation of  these  various  deposits,  in  the  lowest  of 
which  human  implements  have  been  found.  Any 
thing  like  even  an  approximate  estimate  of  the 
immense  periods  required  would  be  impossible. 
At  least  two  thousand  years  must  be  allowed, 
probably  a  much  longer  period  was  required  for 
the  formation  of  the  black  mould.  Then  we  get  to 
the  still  older  stalagmite  formed  by  the  deposit  of 
one  molecule  of  limestone  after  another  from  the 
dropping  water.  This  process  could  go  on  no 
faster  than  the  rain  that  fell  on  the  hill  could 
percolate  through  the  ground,  disisolve  the  lime- 
stone at  the  roof  of  the  cave,  and  carry  it  in  drops 
to  the  floor.  How  small  a  portion  of  limestone 
could  be  carried  in  each  falling  drop  of  water! 
But  we  have  five  feet  to  account  for,  and  twelve 
feet  in  the  lower  stalagmite.  A  curious  fact  ena- 
bles us  to  give  a  sort  of  rough  guess  at  the  length 
of  time  required.  In  one  part  of  the  cave  there 
is  a  huge  boss  of  stalagmite  rising  up  from  the 
floor,  the  process  going  on  in  this  one  spot  faster 
than  elsewhere.  Tliis  bo.ss,  or  pillar,  of  stalag- 
mite bears  an  inscription:  "  Robert  Hedges  of 
Ireland,  February  20th,  1088."  This  inscription 
was  described  by  the  secretary  of  the  Torquay 
Natural  History  Society  in  1825.  His  description 
is  good  till  now.  I'he  inscription  is  covered  by  a 
thin  film  of  stalagmite  about  the  twentieth  of  an 
inch  thick.  It  has  required,  therefore,  two  hun- 
dred years  to  deposit  a  film  of  stalagmite  one-twen- 
tieth of  an  inch  in  thickness.  At  this  rate,  which 
is  much  more  rapid  than  that  at  which  the  whole 
has  formed,  it  would  retjuire  two  hundred  and  forty 
thousand  years  to  deposit  five  feet  of  stalagmite. 

This  calculation  cannot,  of  course,  be  supposed 
to  be  even  approximately  correct.  It  only  serves 
to  show  what  long  periods  of  time  are  indicated  by 
this  one  instance  in  which  human  observation  has 
been  able  in  a  rough  way  to  measure  the  slow 
processes  of  nature.  Then,  under  this  stalagmite 
is  the  cave-earth;  and  lower  still  is  the  second 
stalagmite,  much  thicker  and  many  long  ages  older 
than  that  above;  and  below  all  these,  and  older 
than  all,  is  the  breccia,  a  second  cave  earth;  and 
in  this  oldest  of  all  the  cave  deposits,  human  im- 
plements have  been  found. 

The  researches  in  Kent's  Cavern  helped  consid- 
erably to  revolutionize  men's  opinions  as  to  the 
antiquity  of  the  human  race.  How  great  that  an- 
tiquity is,  it  is  impcssible  to  afiirm;  but  we  know 
enough  to  warrant  the  belief  that  man  has  lived 
on  the  earth  during  ages  so  vast,  that,  compared 
with  them,  the  historic  period  is  but  an  insignifi- 
cant portion  of  time. 

6  Allston  Place,  Boston,  Mass. 


SOAP-BUBBLES. 

Soap-bubbles  fill  the  same  happy  position  as  do 
those  charming  books  in  which  Lewis  Carroll 
describes  the  adventures  of  Alice,  in  that  they 
serve  equally  to  delight  the  young  and  to  attract 
the  old.  Clerk-Maxwell  has  mentioned  the  fact 
that  on  an  Etruscan  vase  in  the  Louvre  are  seen  the 
figures  of  children  amusing  themselves  with 
bubbles,  while  to-day  the  same  subject  is  being 
forced  on  the  attention  of  the  world  by  a  strange 
development  of  modern  enterprise.  On  the  other 
hand,  the  bubble  has  occupied  the  minds  of  scien- 
tific men  of  all  times.  Professors  Reinold  and 
RUcker  have  employed  the  soap-film  in  investiga- 
tions which  tend  to  throw  more  light  on  the  molecu- 
lar constitution  of  bodies.  The  latest  experiments 
with  bubbles,  which  were  shown  by  Mr.  C.  V. 
Boys  to  the  Physical  Society  and  at  the  Royal 
Society  conversazione,  depend  upon  no  property 
which  is  not  well  known,  and,  unlike  those  referred 
to  above,  are  not  intended  to  increase  our  scien- 
tific knowledge;  and  yet  no  one  would  have 
ventured  to  predict  that  bubl)les  would  submit  to 
the  treatment  described  in  the  paper,  or  would  have 
expected  such  simple  means  to  produce  such 
beautiful  results. 

The  first  property  of  the  soap-film  turned  to 
account,  is  that  strange  reluctance  of  two  bubbles 
to  touch  one  another.  Just  as  a  bubble  may  be 
danced  on  the  sleeve  of  a  serge  coat,  or  even 
embraced,  without  wetting  the  sleeve,  or  being 
broken,  so  can  two  bubbles  be  pressed  together 
until  they  are  materially  deformed  without  really 
touching  one  another  at  all.  One  bubble  may  be 
blown  inside  another,  and  if  the  heavy  drops  which 
accumulate  at  the  bottom  are  removed,  the  inner 
one  may  be  detached  and  rolled  about  within  the 
outer  one;  or  the  outer  one,  held  by  two  mois- 
tened rings  of  wire,  may  be  pulled  out  so  as  to 
squeeze  the  inner  one  into  an  oval  form,  or  may 
even  be  swung  round  and  round,  and  yet  the  inner 
one  remains  free  and  independent,  and  when  the 
outer  is  broken  it  floats  gently  away.  If  the  inner 
one  is  colored  with  the  fluorescent  material  uranine, 
it  shines  with  a  green  light,  while  the  outer  one 
remains  clear  as  at  first,  showing  that  there  is  no 
mixture  and  no  contact. 

When  the  inner  bubble  is  blown  with  coal-gas, 
it  rests  against  the  upper  side  of  the  outer  one, 
pulling  it  more  and  more  out  of  shape  as  its  size 
increases.  It  can  even  be  made  to  tear  the  outer 
one  off  the  ring  to  which  it  was  attached,  after 
which  the  two  bubbles  rise  in  the  air,  one  inside  the 
other.  The  outer  bubble  may  be  held  by  a  light 
ring  of  thin  wire,  to  which  thread  and  paper  are 
attached,  and  then,  when  an  inner  bubble  of  coal- 
gas  is  blown,  it  will  carry  up  the  outer  bubble, 
ring,  paper,  and  all ;  and  yet,  in  spite  of  this 
weight  pressing  them  together,  the  inner  bubble 
refuses  to  tpuch  the  outer  one.  If  a  little  gas  is  let 
into  the  outer  of  two  bubbles,  the  inner  one  will 
remain  suspended,  like  Mahomet's  cofiin. 

Diffusion  of  gas  though  a  soap-film  is  shown  by 
lowering  a  bell-jar  of  coal-gas  over  a  bubble  in 
which  a  second  one  is  floating..  By  degrees  the 
gas  penetrates  the  outer  bubble,  until  the  inner 
one,  insufliciently  buoyed  up,  gently  sinks  down. 

The  heavy  and  inflammable  vapor  of  ether  is  made 
use  of  to  show  the  rapidity  with  which  the  vapor 
of  a  liquid  which  will  mix  with  the  soap  solution, 
will  penetrate  through  the  walls  of  a  bubble.  A 
large  inverted  bell- jar  has  some  ether  poured  into  it, 
after  which  bubbles  blown  with  air  in  the  usual 
way  may  be  dropped  into  the  jar,  when  they  will 
float  upon  the  vapor.  They  are  then  taken  out 
and  carried  to  a  flame,  when  a  blaze  of  light  shows 
that  the  inflammable  vapor  has  penetrated  through 
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the  film.  A  bubble  blown  at  the  end  of  a  wide 
tube,  and  lowered  into  the  vapor,  hangs  like  a 
heavy  drop  when  removed  ;  and  if  held  in  the  beam 
of  an  electric  light,  the  vapor  is  seen  oozing 
through  the  film,  and  fulling  away  in  a  heavy 
stream ;  while  a  light  applied  to  the  mouth  of  the 
tube  fires  the  issuing  inflammable  vapor,  and  a 
large  flame,  like  that  of  a  bunsen  burner,  is  the 
result. 

A  variety  of  experiments  are  described  in  which 
bubl)les  are  rolled  along  troughs  made  of  soap-film 
—  either  straight,  circular,  or  spiral  —  the  promi- 
nent feature  being,  that  bubbles  will  roll  upon  or 
within  one  another,  as  if  they  were  made  of  India- 
rubber;  they  will  even,  where  apparently  in  con- 
tact, take  up  the  vibrations  of  a  tuning-fork,  and 
this  will  not  force  them  to  touch.  There  is  one 
influence,  however,  which  they  cannot  resist;  and 
that  is  electrification.  When  two  bubbles  which 
are  resting  against  one  another,  provided  that  one 
is  not  within  the  other,  are  exposed  to  the  influ- 
ence of  an  even  feebly  electrified  body,  they  instantly 
coalesce  and  become  one,  and  so  act  as  a  delicate 
electroscope.  When  one  bubble  is  within  the 
other,  the  outer  one  may  be  pulled  out  of  shape  by 
electrical  action,  and  yet  the  inner  one  is  perfectly 
screened  from  the  electrical  influence,  thus  showing 
in  a  striking  manner,  that  there  is  no  electrical 
force  within  a  conductor  not  even  as  near  the 
surface  as  one  side  of  a  soap-film  is  near  the  other; 
for  though  the  force  outside  is  so  great  that  the 
bubble  is  deformed,  yet  the  fact  that  the  inner  one 
remains  separate  shows  that  the  force  within  is  too 
small  to  be  detected.  One  of  the  experiments 
described  shows  at  the  same  time  the  difference 
between  the  behavior  of  two  bubbles,  one  blown 
inside  a  third,  and  the  other  brought  to  rest 
against  the  third  from  the  outside.  Under  these 
conditions,  if  electricity  is  produced  in  the  neigh- 
borhood, the  two  outer  bubbles  become  one,  and 
the  inner  one,  unharmed,  rolls  down  and  rests  at 
the  bottom  of  the  now  enlarged  outer  bubble. 

One  experiment  is  described  in  which  a  cylindri- 
cal bubble  is  blown  with  oxygen  gas  between  the 
poles  of  an  electro-magnet.  If  the  length  is 
propei-ly  adjusted,  the  bubble  breaks  into  two 
directly  the  exciting  current  is  turned  on ;  though 
the  force  due  to  the  magnetic  nature  of  oxygen  is 
so  feeble,  that  not  the  slightest  change  of  shape 
can  be  detected  in  a  spherical  bubble  under  the 
same  conditions.  —  Nature. 


CHEMISTRY. 

BY    C.    A.    MAYO,    PH.G.^ 

Tins,  gentlemen,  closes  our  preliminary  course 
in  general  chemistry.  Of  the  many  wonderful 
truths  revealed  by  this  fascinating  science,  I  have 
been  able  to  give  you  a  glimpse  only. 

In  the  physical  world  all  is  change,  —  continuous 
change.  The  slow  disintegration  of  the  hardest 
rocks  yields  soft,  rich  loam.  The  gradual  absorp- 
tion by  the  roots  of  plants  changes  this  into  an 
integral  portion  of  the  tenderest  flowers. 

The  carbon  which  we  see  to-day  as  a  black  and 
grimy  fuel,  forms  to-morrow  a  portion  of  a  color- 
less, odorless  gas.  The  gas  is  absorbed  into  the 
pores  of  the  fresh  green  foliage;  and  we  see  the 
carbon  again  in  the  brilliant  crimson  of  the  rose, 
the  pure  loveliness  of  the  lily,  and  the  warm  russet 
of  the  bearded  grain. 

AVith  gleaming   scythe  the  reaper  garners   the 

golden  sheaves;  and,  through  the  homely  arts  of 

'    the  miller  and  housewife,  the  carbon  comes  upon 


the  table  in  sturdy  brown  loaves  or  tempting 
sweets.  It  blooms  in  the  damask  cheek  of  the  fair 
young  girl,  strengthens  the  sinews  of  the  sun- 
browned  toiler,  and  stays  yet  a  little  while  the 
waning  vigor  of  the  old  man  slowly  tottering  to 
his  grave;  and  when  at  last  the  dull  rumble  of 
the  clod  upon  the  coflin-lid  strikes  a  sudden,  solemn 
chill  to  the  heart  of  the  mourner,  and  we  say  of 
the  departed,  that,  "  after  life's  fitful  fever,  he 
sleeps  well,"  we  know,  that,  in  only  a  little  while, 
the  clay  now  lying  cold  and  silent  in  the  tomb  will 
live  again  in  the  verdure  of  the  spring  and  the 
bloom  of  summer. 

Each  leaf  and  blossom  is  but  the  rehabilitation 
of  atoms,  which,  in  the  eternal  round  of  "strange 
mysterious  change,"  in  other  forms  have  lived  and 
loved  and  died. 

The  summer  winds,  whispering  sweet  and  low 
through  the  solemn  arches  of  the  pines,  but  give 
inarticulate  voice  to  tongues  of  birds  and  men 
which  sung  and  laughed  beneath  them,  but  which 
in  the  round  of  "  change  from  birth  to  death,  from 
death  to  birth,"  now  murmur  softly  in  the  cool 
green  foliage.  Matter  is  indestructible:  nothing 
is  lost;  all  is  changed.  And  if  the  coarser  earthy 
element  of  ourselves,  the  body,  is  never  destroyed, 
but  lives  again  in  other  shapes,  performing  other 
duties,  can  it  be  that  our  higher  parts,  the  intelli- 
gence, the  soul,  shall  be  resolved  into  nothingness? 
No:  it  cannot  be!  We  look  through  Nature  up  to 
Nature's  God,  confident,  that,  in  the  spiritual  as  in 
the  physical  world,  matter  is  indestructible,  noth- 
ing is  lost. 

"  The  more  we  gaze  up  into  heaven,  the  more 
do  we  feel  our  gaze  foiled.  All  attempts  to  explore 
heaven's  infinite  gladness  are  baffled  by  .something 
like  infinite  sadness  ;  "  but  turning  to  the  world 
around  us,  the  tangible  realities  of  life  with  which 
we  come  into  daily  contact,  we  find  a  fascination  in 
research  for  the  hidden  reasons  of  things,  an  appe- 
tite for  the  acquirement  of  knowledge  and  the  at- 
tainment of  truth  that  grows  by  what  it  feeds  upon. 

"The  truth  is  mighty,  and  will  prevail;"  and 
chemists  have  this  great  axiom  prominently  brought 
before  them  at  every  turn.  Under  certain  condi- 
tions, certain  results  inevitably  follow.  If  the 
results  are  not  obtained,  the  conditions  have  not 
been  observed.  However  sincere  you  may  have 
been  in  endeavoring  to  establish  them,  your  sin- 
cerity counts  for  nothing  if  you  have  not  actually 
brought  about  the  desired  conditions. 

Chemistry  takes  no  motives  into  consideration, 
makes  no  allowances  for  ignorance  of  her  laws. 
The  child  who  innocently  drops  a  spark  upon  a 
mass  of  gunpowder  as  inevitably  brings  about  an 
explosion  as  the  anarchist  who  artfully  contrives 
his  death-dealing  bomb. 

These  laws  already  exist,  and  we  are  uncon- 
.sciously  carrying  them  out  every  moment  of  our 
lives.  When  known  and  taken  advantage  of,  they 
serve  the  best  interests  of  the  race.  When  neg- 
lected and  disregarded,  they  carry  out  their  fulfil- 
ment regardless  of  our  weal  or  our  woe.  It  rests 
with  yourselves  which  course  jou  will  pursue.  Take 
up  the  study  of  the  sciences,  and  you  will  find  a 
world  of  new  ideas,  a  wealth  of  knowledge,  opened 
out  before  you  which  only  awaits  an  earnest  effort 
on  your  part  to  make  a  source  of  recreation,  enter- 
tainment, improvement,  and  gain,  both  in  the  esti- 
mation of  the  world,  and  in  a  knowledge  of  the 
beauty  of  the  wisdom  of  God. 


'  From  a  lecture  delivered  before  the  Young  Men's  Institute 
of  the  Young  Men's  Chriutlnn  Associiitlon  of  tlie  city  of  New 
Yoik. 


Astronomy  was  cultivated  in  Egypt  and  Chaldea 
2800  B.C.;  in  Persia,  3209;  in  India,  3101,  and  in 
China,  2952. 

AiiisTOTLE  founded  the  science  of  botany  about 
347  B.C. 


SCIENTIFIC  BREVITIES. 

A  Petrified  Sea-Serpent.  —  Off  the  Lizard 
coast,  in  Cornwall,  a  freak  of  nature  has  been  re- 
discovered which  may  have  something  to  do  with 
the  name  of  that  part  of  the  coast.  In  the  live 
rock  is  a  picture  of  a  gigantic  serpent,  coil  after 
coil  reaching  down  to  the  sea,  just  above  the 
surface  of  which  the  scaly  head,  and  even  the  eyes, 
can  be  seen. 

Lightning-Flashes. — W.  Kohlrausch  has  es- 
timated the  current  and  quantity  of  electricity  in 
a  lightning-flash.  He  calculates  that  it  will  take 
9,2i  0  amperes  to  melt  a  copper  rod  of  2.5  centi- 
meters diameter.  Such  a  current,  concentrated  in 
a  fla.sh,  would  contain  from  52  to  270  coulombs, 
which  would  decompo.se  from  5  to  25  milligrams  of 
water,  and  form  9  to  45  cubic  centimeters  of  explo- 
sive gas.  If  this  enei-gy  were  stored  up,  and  dis- 
tributed for  electric-lighting,  it  would  require 
from  7  to  35  flashes  to  keep  one  incandescent  lamp 
lighted  for  an  hour. 

Cobalt.  —  One  curious  discovei-y  of  M.  Berthe- 
lot  is,  that  the  accepted  etymology  of  cobalt  is 
questionable.  It  is  generally  believed  that  the 
word  is  of  German  origin,  referring  to  the  demons 
which  were  credited  with  the  difficulties  in  the 
working  of  cobaltiferous  ores.  Cobalt  blue  has, 
however,  been  found  in  Gi-eek  and  Koman  antiqui- 
ties and  Egyptian  beads;  and  M.  Berthelot  calls 
attention  to  a  passage  in  the  Lexicon  Alchemia: 
liulandi,  "  Cobatiorum  fumus  est  koboU,"  and  finds 
the  same  expression  in  a  passage  cited  by  Olym- 
piodore  in  his  Greek  text.  There  has,  then,  been 
a  probable  confusion  between  an  ancient  Greek 
word  and  a  German  one,  notwithstanding  that  the 
precise  sense  of  the  modern  word  "cobalt"  is 
different  from  that  of  its  progenitor,  which  referred 
to  a  sulphurous  arsenical  mineral. 

A  Fury  of  the  Chemical  World.  —  "The 
fury  of  the  chemical  world,"  says  Mr.  Mattieu 
Williams,  "  is  the  element  fluorine.  It  exists 
peacefully  in  company  with  calcium  in  fluor-spar 
and  also  in  a  few  other  compounds;  but  when 
i.solated,  as  it  recently  has  been  by  M.  Henri 
Moissan,  is  a  rabid  gas  that  nothing  can  resist. 
It  combines  with  all  the  metals,  explosively  with 
some;  or  if  they  are  already  combined  with  some 
other  non-metallic  element,  it  tears  them  from  it, 
and  takes  them  to  itself.  In  uniting  with  sodium, 
potassium,  calcium,  magnesium,  and  aluminium, 
the  metals  become  heated,  even  to  redness,  by 
the  fervor  of  its  embrace.  Iron-filings,  slightly 
warmed,  burst  into  brilliant  scintillations  when 
exposed  to  it.  ^langanese  does  the  same.  Even 
the  noble  metals,  which  at  a  melting-heat  proudly 
resist  the  fascinations  of  oxygen,  succumb  to  this 
chemical  siren  at  moderate  temperatures.  Glass 
is  devoured  at  once ;  and  water  ceases  to  be  water 
by  contact  with  this  gas,  which,  combining  with 
its  hydrogen,  at  the  same  moment  forms  the  acrid, 
glass-dissolving  hydrofluoric  acid,  and  liberates 
ozone." 

Crystallized  Phosphorus.  —  Mr.  Herman 
recently  brought  before  the  Society  of  Chemical 
Industry  some  exceedingly  curious  specimens  of 
phosphorus  crystallized  by  slow  sublimation  in 
closed  tubes  from  which  the  air  had  been  extracted. 
The  forms  of  the  crystals  belong  to  the  cubic  sys- 
tem, like  those  of  the  diamond;  and  they  are,  like 
the  latter,  formed  of  a  very  large  number  of  fa- 
cettes.  Their  action  upon  light  is  also  similar  to 
that  exerted  by  the  dianjoud ;  so  that  the  crystals 
of  phosphorus,  small  as  they  are,  give  out  all  the 
colors  of  the  spectrum  with  great  brilliancy.  They 
are,  in  fact,  like  miniature  diamonds.  When  ex- 
po.sed  to  the  light,  they  become  covered  with  an 
opaque  red  coating. 
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TANNING. 

The  art  of  tanning  is  a  very  ancient  one.  It 
is  rather  singular  that  mankind  should  have 
discovered  the  peculiar  action  of  the  constitu- 
ents of  bark  upon  the  skin  of  animals  at  so 
early  a  period,  and  it  is  hard  to  guess  what 
fortunate  accident  first  showed  the  superiority 
of  leather  over  the  natural  hide. 

The  change  of  raw  hide  into  leather  is  both 
a  physical  and  a  chemical  one.  The  tannin, 
or  tannic  acid,  which  is  present  in  the  bark  of 
certain  trees,  unites  chemically  with  the  gela- 
tine in  the  skin,  forming  a  tough,  insoluble  com- 
pound. A  decoction  ol  nutgalls  poured  into  a 
solution  of  gelatine  in  warm  water  will  give  an 
abundant  precipitate  of  this  substance. 

A  similar  compound  is  formed  when  milk  is 
poured  into  a  cup  of  tea,  the  tannin  present  in 
the  infusion  uniting  with  certain  nitrogenous 
constituents  of  the  milk.  This  change  in  the 
chemical  nature  of  the  gelatine  of  the  raw 
hide  also  changes  the  physical  character, 
renders  it  soft  and  pliable,  and  prevents  the 
fibres  from  agglutinating  together. 

The  hides  undergo  several  preparatory  pro- 
cesses before  they  are  ready  to  be  tanned.  They 
are  first  soaked  for  several  daj-s  in  water  con- 
taining some  carbolic  acid  to  render  them  soft, 
while  the  acid  prevents  putrefaction  in  the 
subsequent  processes.  They  are  next  placed 
in  vats  filled  with  a  mixture  of  slaked  lime 
and  water.  This  removes  the  fat,  and  loosens 
the  hair,  which  is  afterwards  shaved  off  with  a 
blunt  knife.  To  do  this  with  greater  ease,  the 
hides  are  placed  upon  a  cylindrical  piece  of 
wood  inclined  at  an  angle  towards  the  work- 
man, and  called  the  "tanner's  wooden  leg." 
It  occupies  the  same  position,  and  at  a  little 
distance  resembles  an  artificial  leg  held  out 
before  him  by  the  tanner. 

After  carefuU}-  removing  the  hair,  flesh,  and 
superfluous  portions  of  the  hides,  they  are 
placed  in  what  is  known  as  the  "  sour-bath." 
This  varies  in  composition,  but  is  essentially  a 
liquid  which  has  fermented  or  soured,  and  be- 
come charged  with  weak  acid.  European  tan- 
ners use  for  this  purpose  a  liquid  made  by  boil- 
ing waste  malt,  bran,  etc.,  in  water.  This  bath 
removes  the  lime,  and  causes  the  hides  to  swell. 

The  bark  of  the  oak-tree  is  preferred  for 
tanning  purposes  ;  but  that  of  the  hemlock  is 
cheaper,  and  is  extensively  used.  The  leaves 
and  stems  of  the  sumach-tree  are  also  used. 

The  tanning  takes  place  in  large  tanks  or 
vats  sunk  into  the  ground.  The  hides  are 
placed  in  them  along  with  chips  of  ground 
bark,  and  the  vats  filled  with  an  extract  made 
by  boiling  the  ground  bark  in  water.  Here 
they  remain  for  several  weeks  or  months,  the 
bark  and  extract  being  renewed  from  time  to 
time.  Formerly  a  year  or  more  was  allowed 
for  the  conversion  of  the  hides  into  leather ; 
but  at  present  a  much  shorter  time  is  con- 
sidered sufficient,  although  the  quality  of  the 
leather  is  apparently  the  worse  for  the  en- 
hanced speed  of  tl*  process.  After  the  tan- 
uing  process  is  complete,  the  leather  is  taken 


from  the  vats,  washed  and  dried,  and  is  ready 
for  the  oiling  and  dressing  of  the  currier. 

There  are  other  methods  of  tanning,  which 
are  used  for  the  lighter  and  finer  kinds  of 
leather,  although  the  chemical  change  is  quite 
different  from  that  produced  by  tannic  acid. 
Chief  among  these  is  the  process  of  "tawing," 
in-which  alum  is  used.  The  salts  of  ahimin- 
ium  seem  to  unite  with  the  fibres  of  the  skin, 
forming  a  leather  closely  resembling  that  pro- 
duced by  the  older  method.  Hides  can  also 
be  converted  into  leather  bj'  thoroughly  satu- 
rating them  with  oil.  A  part  of  the  oil  combines 
directly  with  the  skin,  while  the  excess  is  after- 
wards removed.  Wash-leather,  or  "  chamois- 
skin,"  is  prepared  in  this  manner.  The  pecul- 
iar odor  of  Russia  leather  is  due  to  an  oil 
distilled  from  birch  wood  with  which  the 
leather  is  treated  after  being  tanned  with  bark 
in  the  usual  way. 

Recipes  for  quickly  tanning  the  skins  of 
small  animals  are  often  ofl^ered  for  sale  by 
peddlers  and  peripatetic  adventurers.  They 
are  usually  simply  variations  of  the  alum  pro- 
cess, or  else  some  worthless  mixture  of  acids 
which  temporarily  renders  the  skin  soft,  only  to 
subsequently  cause  its  complete  destruction. 


AN   ELECTRICAL-CURRENT   METER. 

A  NEW  method  of  measuring  a  current  of 
electricity  has  been  devised  by  Professor 
George  Forbes.  The  accurate  measurement 
of  the  amount  of  electricitj'  supplied  for  light- 
ing or  other  purposes  has  been  an  important 
and  diffleult  problem.  The  apparatus  of 
Professor  Forbes  is  extremely  simple  in  prin- 
ciple, although  there  were  many  mechanical 
difficulties  necessary  to  be  overcome  before  a 
practical  meter  could  be  produced. 

The  action  of  the  meter  depends  upon  the 
heating  power  of  the  electric  current.  Before 
passing  into  the  lamp  or  motor,  the  whole  or 
part  of  the  current  passes  through  a  flat, 
horizontal  coil  of  wire,  above  which  is  sus- 
pended a  little  wheel  provided  with  inclined 
vanes  like  a  miniature  windmill.  As  the  coil 
becomes  heated  by  the  current,  the  hot  air 
rises,  and  sets  the  wheel  in  motion ;  and  the 
number  of  revolutions,  which  are  proportional 
to  the  amount  of  electricity  used,  are  regis- 
tered by  gear-wheels  connected  with  it,  the 
same  as  in  an  ordinary  gas-meter.  Variations 
in  the  strength  of  the  current  heat  the  coils 
more  or  less,  and  cause  the  registering-wheel 
to  turn  faster  or  slower.  Unlike  all  other 
meters,  it  is  adapted  to  measuring  alternating 
currents  of  electricity,  in  which  the  direction 
is  reversed  many  times  a  second,  as  well  as 
the  currents  which  flow  continuously  in  the 
same  direction. 

The  instrument  is  certainly  a  most  ingen- 
ious one,  and,  if  found  to  be  practicable  for 
general  use,  will  be  an  important  addition  to 
the  list  of  modern  electrical  inventions. 


A  NEW  LECTURE  APPARATUS  FOR  DE- 
MONSTRATION OF  REFLECTION  AND  RE- 
FRACTION. 

The  apparatus  of  which  a  brief  description  is 
here  offered,  is  so  simple,  and  in  every  particular  so 
much  more  convenient  than  any  other  designed  for 
the  same  purpose,  that  the  writer  deems  it  worth 
bringing  to  the  attention  of  his  fellow-teachers  in 
physics. 

The  refracting  medium  is  a  hemi-cylinder  of 
crown  glass,  carefully  polished,  and  mounted  so  as 
to  turn  on  its  axis  horizontally.  The  radius  is 
2.5  centimeters,  tlie  length  5  centimeters.  The  axis 
passes  through  the  centre  of  a  circle  of  white  card- 
board, whose  radius  may  be  20  centimeters,  or  30 
centimeters.  Each  of  its  quadrants  is  graduated 
from  0°  to  90°,  as  shown  in  the  diagram,  the 
diameter  connecting  the  two  zero.points  being 
perpendicular  to  the  face  of  the  hemi-cylinder. 
From  a  horizontal  slit  in  front  of  the  lantern,  a 
beam  is  sent  through  the  middle  of  the  glass,  and 
focussed  on  the  zero-point  at  the  farther  edge  of 
the  card-board,  whose  plane  has  been  slightly  in- 
clined so  that  the  path  of  the  beam  is  sharply  de- 
fined upon  it.  The  incident,  reflected,  and  trans- 
mitted beams  are  in  the  same  line,  the  angle  of 
incidence  being  zero. 

The  hemi-cylinder  is  now  rotated  through  any 


The  art  of  paper-making  has  reached  a  point 
where  a  growing  tree  may  be  cut  down,  made  into 
paper,  and  turned  out  as  a  newspaper,  all  within 
thirty-six  hours. 


desired  angle,  for  example  50°,  as  shown  in  Fig.  1. 
The  card-board  moves  with  it.  The  room  should 
be  but  slightly  darkened,  so  that  there  may  be  no 
difficulty  in  reading  the  graduation  on  the  circle. 
Part  of  the  beam  is  reflected,  and  part  refracted. 
Both  are  plainly  seen,  and  the  angles  of  reflection 
and  refraction  are  measured.  Varying  the  angle 
of  incidence  from  0°  to  90°,  one  readily  ob.serves 
that  the  ratio  of  the  reflected  light  to  the  refracted 
light  decidedly  increases.  Turning  still  further, 
the  beam  from  the  lantern  strikes  normally  on  the 
curved  surface,  and  is  totally  reflected  within  the 
glass  at  its  plane  face  (Fig.  2).  Rotating  still  fur- 
ther, the  re-appearance  of  the  refracted  beam  an- 
nounces the  critical  angle,  which  is  read  upon  the 
circle. 

In  the  common  form  of  apparatus  where  a  beam 
is  deflected  by  a  mirror,  then  sent  through  smoky 
air  and  cloudy  water,  new  adjustments  are  neces- 
sary for  every  variation  of  the  angle  of  incidence, 
involving  some  trouble  and  loss  of  time.  With  the 
hemi-cylinder,  but  one  easy  adjustment  is  needed 
for  all.  The  higher  refractive  index  of  glass  is  an 
additional  advantage,  aside  from  the  superior  defi- 
nition. The  expense  is  scarcely  more  than  that  of 
having  the  hemi-cylinder  made  by  a  practical 
worker  in  glass.  A  small  silvered  mirror  is  substi- 
tuted for  the  hemi-cylinder  if  the  law  of  reflection 
alone  is  to  be  exhibited.  —  W.  LeConte  Stevens, 
in  American  Journal  of  Science. 


AN  EASY  METHOD  OF  FINDING  THE 
SPECIFIC   GRAVITY  OF  LIQUIDS. 

A  NEW  application  of  an  old  rule  has  suggested 
a  method  of  finding  the  specific  gravity  of  liquids 
which  I  have  never  seen  mentioned,  and  which, 
from  its  simplicity  and  great  ease  of  application, 
seems  worthy  of  publication.     By  means  of  it  the 
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specific  gravity  of  any  liquid  can  be  ascertained 
without  calculation  or  any  apparatus  other  than  a 
good  balance  and  accurate  weights. 

It  is  known  that  the  weight  of  a  body  is  to  Its 
specific  gravity  as  its  loss  of  weight  when  immersed 
in  a  liquid  is  to  the  specific  gravity  of  that  liquid. 
For  example,  200  grains  of  citric  acid  (specific 
gravity,  1.60)  lose  in  weight  11.5  grains  when 
weighed  in  oil;  and  as  200  is  to  1.60,  so  is  115  to 
0.920,  the  specific  gravity  of  the  oil.  Now,  if  we 
make  the  weight  of  the  citric  acid  the  same  number 
of  grains  as  its  specific  gravity,  our  formula  be- 
comes, as  1.60  is  to  1.60,  so  is  the  loss  in  weight 
of  the  citric  acid  when  weighed  in  oil  to  the  specific 
gravity  of  the  oil;  or,  in  other  words,  the  loss  of 
weight  is  equal  to  the  specific  gravity,  from  which 
we  deduce  the  following  general  rule:  — 

The  specific  gravity  of  the  liquid  is  equal  to 
the  loss  of  weight  (in  grains)  sustained  by  a  solid 
body  when  immersed  in  the  liquid,  the  weight  of 
the  solid  being  equal  (in  grains)  to  its  specific 
gravity. 

Hence  it  is  necessary  only  to  weigh  the  solid  in 
the  liquid,  and  its  loss  gives  at  once  the  specific 
gravity  of  the  liquid. 

Taking  the  preceding  example,  if  200  grains  of 
citric  acid  lose  115  grains,  1.60  grains  will  lose 
0.920  grain;  and  this  loss  is  equal  to  the  specific 
gravity  of  the  oil. 

In  practice  the  weight  of  the  solid  might  be  ten 
or  a  hundred  times  the  weight  of  its  specific  gravity, 
care  being  taken  to  put  the  decimal  point  in  the 
right  place  in  the  final  result. 

As  perhaps  one  of  the  most  desirable  solid  bodies 
to  use,  I  would  suggest  a  piece  of  aluminium 
weighing  256  grains,  the  specific  gravity  of  that 
metal  being  2.56.  If,  upon  trial,  its  specific  gravity 
should  vary  from  these  figures,  its  weight  should 
be  made  to  correspond. 

For  liquids  having  greater  specific  gravity  than 
2.56,  it  would  be  necessary  to  use  a  heavier  solid 
than  aluminium.  —  Alfred  B.  Taylor,  in 
American  Journal  of  Pharmacy. 


THE   STOLEK  SECRET    OF  MAKING  CITRIC 
ACID. 

The  following  anecdote  is  told  in  the  English 
Mechanic:  There  used  to  be,  close  to  Temple 
Bar  in  London,  an  old  chemist's  shop.  The 
proprietor  of  it,  in  days  gone  by,  enjoyed  the 
monopoly  of  making  citric  acid.  More  favorably 
circumstanced  than  other  secret  manufacturers,  his 
was  a  process  that  required  no  assistance.  He 
employed  no  workmen.  Experts  came  to  sample 
and  assort  and  bottle  his  products.  They  never 
entered  the  laboratory.  The  mystic  operations 
by  which  he  grew  rich  were  confined  to  himself. 
One  day,  having  locked  the  doors  and  blinded  the 
windows  sure,  as  usual,  our  chemist  went  home. 
A  chimney-sweep,  or  boy  disguised  as  such,  wide 
awake  in  chemistry,  was  on  the  watch.  Following 
the  secret-keeper  so  far  on  his  way  to  Charing 
Cross  as  to  be  sure  he  would  not  return  that  day, 
the  sooty  philosopher  hied  rapidly  back  to  Temple 
Bar,  ascended  the  low  building,  dropped  down  the 
chimney-flue,  saw  all  he  wanted,  and  returned, 
carrying  with  him  the  mystery  of  making  citric 
acid.  The  monopoly  of  the  inventor  was  gone. 
A  few  months  after,  and  the  price  was  reduced  by 
four-fifths.  The  poor  man  was  heart-broken,  and 
died  shortly  afterwards,  ignorant  of  the  trick  by 
which  he  had  been  victimized.  Like  Miss  Tabitha 
Bramble  when  informed  that  the  thunder  had 
spoiled  two  barrels  of  beer  in  her  cellar,  he  might 
have  said,  "How  the  thunder  should  get  there 
when  the  cellar  was  double-locked,  I  can't  under- 
stand." , 


VERIFYING   GRADUATED  GLASS  TUBES. 

M.  Berthelot  describes  (Compt.  Rend.)  a 
method  employed  by  liim  in  verifying  tlie  gradua- 
tion of  glass  tubes  employed  in  gas  analysis,  which 
is,  however,  equally  applicable  to  any  graduated 
tube  or  burette. 

The  author  fills  the  tube  with  mercury  when  in 
an  upright  position,  the  closed  end  being  down- 
wards, until  it  overflows,  taking  care  that  no  aii- 
bubble  is  introduced.  A  small,  flat  piece  of  glass, 
ratlier  thick,  is  pressed  down  upon  the  open  end  of 
the  tube,  which  is  then  inverted.  The  whole  — 
tube,  mercury,  and  glass  plate  —  is  then  weighed 
on  a  balance  sensitive  to  0.01  gram  or  beyond. 
When  this  is  done,  the  arrangement  is  taken  out, 
and  placed  above  a  small  capsule,  and  one  corner 
of  the  glass  plate  is  raised  slightly,  so  as  to  permit 
a  certain  quantity  of  air  to  enter,  and  a  corre- 
sponding quantity  of  mercury  to  escape.  The  con- 
tact of  the  plate  and  tube  is  re-established,  the 
arrangement  is  placed  upright  on  a  large  horizon- 
tal plane,  and  the  graduation  corresponding  to  a 
horizontal  plane  tangential  to  the  surface  of  the 
meniscus  is  read  off  with  a  lens.  lie  then  weighs, 
as  may  be  most  convenient,  either  the  mercury 
which  has  escaped  into  the  capsule,  or  the  entire 
system  formed  by  the  tube,  the  mercury,  and  the 
plate,  which  gives  the  mercury  escaped  by  differ- 
ence. This  weight,  divided  by  the  exact  density 
of  mercury  at  the  temperature  of  the  experiment, 
furnishes  with  great  precision  tlie  volume  of  the 
entire  space  now  occupied  by  air  and  limited  to 
the  graduation.  In  this  manner  the  graduation  of 
any  tube  may  be  verified,  and  a  table  of  correction 

drawn  up. 

— ♦— 

AN    EXPERIMENT    TO    ILLUSTRATE 
QUANTIVALENCE. 

Lepsius  has  contrived  a  lecture  apparatus  for 
demonstrating  the  valence  of  the  metals,  based 
upon  the  method  adopted  by  Nilson  and  Petterson 
to  determine  the  atomic  weights  of  the  rare  ele- 
ments; i.  e.,  heating  a  weighed  quantity  of  the 
metal  in  dry  hydrogen-chloride  gas,  and  measuring 
the  hydrogen  set  free.  In  a  combustion  tube  40 
centimeters  long,  pieces  of  thallium,  of  zinc,  and  of 
aluminum  are  placed,  about  10  centimeters  apart; 
the  weight  in  each  case  corresponding  to  double 
the  atomic  weight  in  milligrams:  i.e.,  408  milli- 
grams thallium,  113  milligrams  zinc,  and  54  milli- 
grams aluminum.  The  hydrogen  chloride  is  evolved 
by  the  action  of  strong  sulphuric  acid  on  a  piece 
of  ammonium  chloride,  and  is  carefully  dried  by 
passing  it  through  sulphuric  acid.  The  hydrogen 
is  collected  in  an  apparatus  like  a  Hofmann  appa- 
ratus for  decomposing  water,  but  which  has  three 
graduated  tubes,  the  whole  rotating  in  a  socket 
containing  mercury,  so  that  the  gas  may  be  sent 
into  either  of  the  tubes  at  will.  The  three  tubes 
are  filled  with  a  dilute  soda  solution.  In  perform- 
ing the  experiment,  the  thallium  is  first  heated 
with  a  Bunsen  burner,  and  the  hydrogen  collected 
in  one  of  the  three  tubes.  Then  the  zinc  is  simi- 
larly heated,  and  after  that  the  aluminum;  the 
evolved  gas  being  collected  in  the  second  and  third 
tubes.  The  hydrogen  in  the  first  tube  will  occupy 
22.32  cubic  centimeters;  that  in  the  second,  44.62 
cubic  centimeters;  and  that  in  the  third,  67.86 
cubic  centimeters:  the  ratio  of  the  three  being 
1:  2:  3,  or  that  of  the  valence  of  the  metals  used. 
—  American  Journal  of  Science. 


LABORATORY  NOTES. 

Estimation  of  Potassium   in  Presence   ok 

SuLi'HATE.s. —  E.  Bauer  recommends  to  determine 

fir.st  the  quantity  of  sulphuric  acid  in  the  sample, 

and  then  to  add  the  equivalent  quantity  of  baryta 


.solution.  The  filtrate  is  then  fit  to  be  tested  for 
potassium  with  platinic  chloride. 

Bismuth  Test. —  Mr.  F.  15.  Stone  states  that 
bismuth  in  very  dilute  solution,  with  a  very  minute 
amount  of  free  sulphuric  acid,  with  a  strong 
solution  of  potassium  iodide  dropped  into  it,  pro- 
duces a  bright-yellow  color,  and  that  this  reaction 
will  show  when  the  bismuth  salt  is  only  one  part  in 
a  million. 

A  Quick  Filter. — Take  a  clear  piece  of  cham- 
ois skin,  free  from  thin  places:  cut  it  of  the  desired 
length;  wash  it  in  a  weak  solution  of  salsoda  or 
any  alkali,  to  remove  the  grease,  and  rinse  thor- 
oughly in  cold  water  before  using.  Tinctures, 
elixirs,  sirups,  and  even  mucilages,  are  filtered 
rapidly.  A  pint  of  the  thinnest  sirup  will  run 
through  in  four  or  five  minutes.  By  washing 
thoroughly  after  each  time  of  using,  it  will  last  a 
long  time. 

A  New  Support  for  Funnels.  —  Mr.  Meurer 
describes  a  new  support  for  funnels  while  drying. 
It  is  made  in  the  following  manner:  Two  hori- 
zontal parallel  bars  of  glass  tubing  are  supported  by 
pieces  of  glass  rod  which  have  their  ends  bent  up- 
wards till  they  nearly  meet,  and  thrust  into  the 
ends  of  the  tubes,  which  are  bent  downwards  at 
right  angles.  A  small  hook  of  glass  rod  prevents 
the  bars  from  springing  apart  under  the  weight  of 
the  funnels  which  rest  between  them. 

Porcelain  Shot. — Under  this  name  small  white 
globules  of  porcelain  are  made  in  Munich.  They 
are  made  to  take  the  place  of  ordinary  lead  shot 
used  for  cleaning  wine  and  medicine  bottles,  as 
porcelain  is  entirely  free  from  the  objection  of  pro- 
ducing lead  contamination,  which  is  often  the  resul 
when  ordinary  shot  is  used.  Their  hardness  and 
rough  surface,  producing,  when  shaken,  greater 
friction,  adapt  the  porcelain  shot  well  for  quickly 
cleaning  dirty  and  greasy  bottles ;  and,  as  they  are 
not  acted  upon  by  acids  or  alkalies,  almost  any 
liquid  can  be  used. 

A  New  Source  of  Hydrogen  Gas  for  ex- 
perimental purposes  has  been  pointed  out.  It  con- 
sists of  powdered  slacked  lime  and  iron  filings. 
When  these  two  substances  are  intimately  mixed 
and  heated  to  redness  in  a  proper  container,  a  very 
considerable  amount  of  hydrogen  is  evolved.  The 
only  precaution  necessary  is,  to  use  a  vessel  so 
shaped  that  the  water  of  condehsation  will  not  fall 
or  fiow  back  upon  the  material.  For  experimental 
purposes  a  strong  soft-glass  tube,  with  a  bulb  blown 
at  one  end,  answers  very  well.  The  open  end  must 
be  directed  downward  in  such  manner  that  the  con- 
densation water  will  be  carried  off,  as  noted  above. 
From  20  grams  of  an  equal  mixture  of  lime  and 
iron  filings,  Stolba  obtained,  in  the  course  of  twenty 
or  thirty  minutes,  1,230  cubic  centimeters  of 
hydrogen. 

Curious  Formation  of  Crystals.  —  If  a 
lump  of  pure  granulated  chloride  of  ammonium 
be  carefully  introduced  into  a  solution  of  nitrate  of 
lead,  best  in  a  wide-mouthed  bottle,  there  will  soon 
appear  pillars  of  crystals,  resembling  in  some  re- 
spects the  amorpho-crystalline  appearance  of  com- 
mercial starch,  or,  more  accurately,  angular  snow- 
banks. The  result  is  very  beautiful,  but,  besides, 
affords  an  excellent  opportunity  to  notice  the  mode 
of  formation.  The  minute  crystals  of  chloride  of 
lead  will  be  seen  to  rise  from  all  sides,  at  the  base 
of  the  forming  pillars,  and,  ascending  above  their 
summits,  will  describe  an  inward  curve,  and  fall  on 
top.  The  process  being  continued,  the  pillars  will 
rise  rapidly.  This  is  interesting  as  bearing  on  the 
causes  of  crystalline  form.  If  commercial  fibrous 
chlorides  of  ammonium  be  used  instead  of  that 
described,  the  result  is  extremely  remarkable  from 
an  artistic  point  of  view,  but  does  not  show  the 
currents  so  distinctly. 
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THE   CHEMISTRY  OF  A  MATCH. 

Although  there  are  many  people  now  living 
who  can  remember  the  time  when  there  were 
no  matches,  and  the  uncertain  and  inconvenient 
flint  and  steel  w.as  the  only  means  of  obtaining 
fire,  yet  the  inventor  of  the  useful  friction 
match  remains  unknown.  Like  many  other 
great  inventions,  it  is  claimed  by  several  differ- 
ent persons. 

The  most  important  substance  used  in  the 
manufacture  of  matches  is  phosphorus.  This 
singular  element  was  first  discovered  in  16G9, 
by  Brand,  a  German  chemist.  It  takes  its 
name  from  two  Greek  words  signify- 
ing the  light  bearer,  owing  to  its 
property  of  shining  in  the  dark.  It 
was  formerly  only  made  in  very  small 
quantities  as  a  chemical  curiosity ; 
but,  on  account  of  the  rapid  growth 
of  the  match-making  industr}',  manj- 
tons  are  now  annually  produced,  prin- 
cipally from  the  phosphate  of  lime 
contained  in  bones. 

Its  most  valuable  property  is  its 
intense  affinity  for  oxj-gen,  and  the 
ease  and  rapidity  with  which  it  unites 
with  that  element,  causing  combus- 
tion. It  slowly  oxidizes  in  the  air 
at  ordinary  temperatures,  giving  ofl' 
luminous  fumes  in  the  dark,  and  at 
167°  F.  it  ignites.  This  compara- 
tively low  temperature  —  less  than 
that  of  boiling  water  —  can  readily 
be  attained  by  friction,  and  upon  this 
fact  the  usefulness  of  matches  de- 
pends. 

It  is  a  well-known  fact,  that,  when 
botlies  are  rubbed  together,  heat  is 
produced.  The  heat  developed  in  the 
journal  of  a  railroad-car  is  frequently 
sufficient  to  set  the  packing  on  fire  ; 
and  certain  sav.ige  tribes  who  are 
ignorant  of  flint  and  steel,  obtain  fire 
by  rubbing  two  pieces  of  wood  briskly 
together.  In  such  cases  no  heat  is 
created,  —  it  is  only  motion  trans- 
formed. The  heat  which  sets  the  packing  of 
a  "  hot  box  "  on  fire,  comes  as  truly  from  the 
coal  burning  in  the  furnace  of  the  engine,  as  if 
a  burning  coal  had  been  taken  and  applied 
directly  to  it.  The  only  difference  is,  that  the 
effect  is  more  indirect.  The  heat  of  the  burn- 
ing coal  is  transformed  into  motion  by  the 
locoinotive,  and  the  motion  is  converted  back 
intx)  heat  by  the  friction  between  the  axle  and 
journal-box.  The  heat  which  the  savage 
obtains  by  rubbing  the  wood  together,  is 
first  developed  in  his  body  by  the  oxidation  or 
burning  of  his  food,  then  is  changed  into  the 
muscular  energy  which  he  applies  to  the  rub- 
bing, and  finally  appears  as  heat  again  in  the 
igniting  wood. 

It  will  thus  be  seen  that  the  principle  of  fric- 
tion is  used  in  all  the  ordinary  methods  of 
obtaining  fire,  and  it  is  only  in  the  amount 
required  that  the  modern  methods  are  superior. 


The  friction  between  the  flint  and  steel  is  less 
than  that  between  the  two  pieces  of  wood,  and 
the  amount  of  heat  required  to  ignite  a  particle 
of  phosphorus  is  so  small  that  a  mere  touch 
will  suffice. 

When  phosphorus  burns,  it  is  converted  into 
a  white  solid  substance  known  as  phosphoric 
anhydride  (P^Os)-  This  is  readily'  fusible,  and 
coats  every  thing  in  its  vicinity  with  a  sort  of 
glaze,  which  prevents  further  combustion. 
This  would  prevent  the  wood  of  the  match 
frpm  readily  igniting,  so  it  is  first  dipped  in 
melted  sulphur.  Sulphur  being  quite  inflam- 
mable, only  a  very  minute  amount  of  phos- 
phorus is  necessary,  which  will  not  produce 
enough  phosphoric  anhydride  to  interfere  with 


the  amorphous  phosphorus  and  the  chlorate  of 
potash. 

Matches  have  been  made  without  using  phos- 
phorus ;  mixtures  of  chlorate  of  potash,  sul- 
phide of  antimony,  and  peroxide  of  lead,  being 
substituted :  but  thej'  are  inferior  to  those 
containing  the  more  fiery  element,  and  have 
never  come  into  general  use. 


its  ignition.  The  flame  of  the  burning  sulphur 
which  only  gives  off  a  gas  (sulphurous 
anhydride) ,  is  readily  transmitted  to  the  wood, 
and  the  match  is  fairly  lighted. 

A  variety  of  phosphorus  known  as  amor- 
phous phosphorus  is  used  in  the  manufacture 
of  safety  matches.  This  has  the  same  chemi- 
cal composition  as  ordinary  phosphorus,  but 
possesses  very  different  properties.  It  will 
only  ignite  at  a  temperature  of  572°  F.  When 
mixed  with  chlorate  of  potash,  however,  it 
easily  explodes.  Safety  matches  are  tipped 
with  a  combustible  mixture  containing  chlorate 
of  potash ;  and  the  amorphous  phosphorus  is 
spread  upon  one  side  of  the  box,  forming 
the  igniting  surface.  When  the  match  is 
rubbed  against  it,  the  chemical  combination 
takes  place,  and  the  match  is  ignited.  In 
this  case  the  fire  is  not  produced  entirely  by 
friction,  but  by  the  chemical  action  between 


THE  EDELWEISS. 

The  Edelweiss,  or  "  noble  white  "  {Gnapha- 
lium  Contopodium) ,  is  a  beautiful  little  pearly- 
white  flower  growing  upon  the  Alps  and  Pyre- 
nees, at  an  altitude  of  about  six  thousand 
feet.  It  is  much  sought  after  by  Alpine 
mountaineers,  and  is  proudly  worn  by 
the  adventurous  climber  as  a  badge 
of  daring  and  bravery.  Unfortunately, 
however,  it  is  extensively  collected 
and  sold  by  the  Swiss  peasants ;  so 
that  many  a  traveller,  with  his  hat 
picturesquely  decorated  with  a  bunch 
of  the  flowers,  may  never  have  made 
a  mountain  expedition  involving  more 
danger  than  a  trip  over  the  Eigi  Rail- 
way, or  a  carriage-ride  over  the 
Simplon  Pass. 

The  practical  Germans  also  make  a 
very  perfect  imitation  of  the  Edelweiss 
out  of  cotton- wool,  which  doubtless 
answers  the  purpose  of  the  average 
Alpine  tourist  just  as  well  as  the 
original  flower. 

Like  many  other  Alpine  flowers,  the 
demand  for  specimens  is  so  great  that 
it  is  becoming  scarce,  and  is  in  dan- 
ger of  extermination.  In  "order  to 
avoid  this  undesirable  result,  a  botanic 
garden  has  been  founded  in  Geneva, 
where  all  the  rarer  Alpine  plants  are 
preserved,  and  specimens  supplied  to 
botanists  and  collectors. 

The  Pklelweiss  can  be  cultivated  in 
pots,  or  among  rockwork ;  but  it  is 
said  that  when  transferred  to  a  lower 
level,  its  blossoms  sometimes  become 
red.  Among  the  Swiss  mountaineers 
it  is  considered  the  emblem  of  puritj-, 
and  is  used  as  a  bridal  flower  in  place  of  the 
orange-blossoms  of  more  temperate  climes. 
An  allied  species,  the  G.  Supinum,  is  found 
on  the  summit  of  Mount  Washington  and  a 
few  of  the  highest  peaks  of  the  White  Moun- 
tains. The  common  cudweed,  or  everlasting, 
also  belongs  to  the  same  family. 


HOPS, 


The  hop-plant  is,  in  many  sections,  a  crop 
of  great  importance.  Its  principal  use  is  to 
impart  a  bitter  flavor  to  beer  and  ale,  though 
its  active  principle,  kipulin,  is  used  to  a  con- 
siderable extent  in  medicine.  It  is  a  graceful 
and  handsome  vine,  and  is  sometimes  culti- 
vated as  an  ornamental  plant ;  but  it  tends  to 
grow  coarse  and  ragged  in  the  latter  part  of 
the  season. 

The  hops  themselves  are  the  catkins  of  the 
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female  or  pistillate  floweis.  At  the  base  of 
each  flower  is  seated  the  pistil,  containing  the 
ovule,  or  immature  seed  ;  while  surrounding  the 
pistil  are  a  number  of  little  grains,  which  con- 
sist principally  of  the  lupulin,  or  active  prin- 
ciple. The  grains  are  embedded  in  a  yellow 
powder  containing  an  essential  oil,  which  gives 
to  the  hops  their  peculiar  flavor.  Air-dried 
hops  contain  about  0.8  per  cent  of  this  oil.  In 
old  hops  the  oil  is  sometimes  oxidized  into 
valerianic  acid,  which  is  the  cause  of  the  cheesy 
odor  thej'  often  possess.  Hops  also  contain 
from  two  to  five  per  cent  of  tannic  acid.  This 
is  useful  in  brewing,  as  it  precipitates  the 
albuminous  matters  of  the  malt,  and  serves  to 
clarify  the  beer.  The  lupulin,  which  must  not 
be  confounded  with  the  essential  oil,  occurs 
with  a  resin  known  as  hop  resin.  It  is  soluble 
with  difficulty  in  pure  water,  but  dissolves  to 
a  considerable  extent  in  the  beer. 

The  quality  of  beer  is  largely  dependent 
upon  that  of  the  hops.  They  require  a  rich 
soil  and  a  sunny  exposure.  They  must  not  be 
gathered  until  the  seed  is  perfectly  ripe,  as 
only  then  are  the  lupulin  and  oil  fully  devel- 
oped. They  are  carefullj'  dried  at  a  tempera- 
ture of  about  100°  F.,  and  packed  in  bags. 
They  are  sometimes  subjected  to  the  vapor  of 
burning  sulphur,  to  preserve  them ;  but  the 
practice  is  an  objectionable  one,  especially  as 
old,  inferior  hops  are  occasionally  treated  in 
the  same  way,  to  give  them  the  appearance  of 
freshness. 

The  medicinal  principle  of  hops,  lupulin, 
possesses  narcotic  and  sedative  properties, 
and  is  considerably  used  where  such  effects 
are  indicated.  A  "  hop  pillow  "  is  an  old- 
fashioned  remedy  for  sleeplessness,  and  every 
farmer's  wife  knows  the  virtue  of  a  hop  poul- 
tice. In  England  there  is  a  superstition  that 
the  dust  from  freshly'  gathered  hops,  falling 
into  the  mouth,  is  a  cure  for  consumption. 
Charles  Dickens,  who  lived  in  a  hop-growing 
district,  speaks  of  the  number  of  death-stricken 
consumptive  wretches  who,  joining  the  gangs 
of  hop-pickers,  and  "  sleeping  in  the  fields, 
amid  the  dew  and  damp,  get  well  surelj'  and 
speedily." 

Many  substitutes  for  hops  have  been  em- 
ployed for  flavoring  beer,  such  as  wormwood, 
aloes,  quassia,  and  picric  acid.  It  is  said 
that  strychnine  is  sometimes  used  for  the  pur- 
pose, but  this  is  probably  untrue.  All  the 
substances  mentioned  above  are  inferior  to 
hops,  and  their  use  constitutes  an  adulteration. 
Hops  themselves  are  not  especially  injurious  ; 
and  if  the  same  could  be  said  of  the  alcoholic 
constituent  of  beer,  there  would  be  little  objec- 
tion to  its  general  use  as  a  nutritious  and 
wholesome  beverage. 


of  leaves,  weeds,  sticks,  chips,  coru-cobs,  and 
other  materials  too  immerous  to  mention,  —  largely 
the  proceeds  of  a  thorough  overhauling  and  rak- 
ing-over  of  the  various  yards.  A  lot  of  cast-off 
boots  and  shoes,  old  bones,  and  many  bushels  of 
oyster-shells  were  gradually  added  to  the  heap 
when  in  full  blaze,  and  the  raoister  part  of  the  Tak- 
ings and  rubbish  was  reserved  for  placing  on  the 
outside  of  the  great  mass  of  fire,  as  a  cover  and 
damper,  to  prevent  over-rapid  and  complete  com- 
bustion. The  heap  kept  smouldering  for  several 
days  and  nights.  The  burnt  oyster-shells  around 
the  outside  were  gradually  slacked  by  repeated 
rains  and  occa.sional  applications  of  water  from 
the  garden  sprinkler,  while  the  inside  yet  remained 
a  red-hot,  glowing  mass. 

"  What  is  the  result  of  all  this  ?  For  one  thing, 
the  premises  had  a  thorough  cleaning,  and  every 
thing  around  the  house  and  in  the  yards  —  hen- 
yard  included  —  looks  'as  slick  as  a  whistle.' 
This  is  one  advantage.  The  other  is  more  sub- 
st^tial;  namely,  fifteen  wheelbarrow  loads  of  a 
most  valuable  fertilizer  and  insect  repeller,  con- 
sisting of  a  fine  quality  of  unleached  ashes,  shell 
lime,  burnt  bone,  soot,  charcoal,  etc.,  the  whole 
impregnated  with  creosote,  and  rank  with  the 
smoky  odor  so  repulsive  to  insects.  A\'here  this 
material  is  freely  incorporated  with  the  soil,  few 
insects  will  care  to  come  or  stay,  while  plant- 
growth  is  especially  healthy  and  thrifty.  Sift  the 
fine  dost  over  radishes,  turnips,  cabbage,  etc.,  and 
the  jumping  striped  flea-beetle  will  bid  you 
good-by  at  once.  If  I  cannot  succeed  in  raising 
radishes  that  are  free  from  the  maggot  any  other 
way,  I  never  fail  to  do  so  when  applying  a  gener- 
ous dose  of  the  '  roast  of  rubbish '  to  the  soil 
before  sowing  the  seed.  But  it  is  a  powerful  fer- 
tilizer, and  should  be  well  mixed  with  the  soil,  or 
applied  as  a  top-dressing  around  the  plants.  Too 
much  of  it  should  not  come  into  actual  contact 
with  them,  as  it  is  liable  to  scorch  them.  I  cart 
it  to  the  garden  as  wanted,  and  put  a  small  shovel- 
ful around  the  melon,  squash,  and  cucumber  vines, 
the  egg  and  tomato  plants,  etc.  It  does  good 
wherever  put. 

"  Every  farmer  can  make  such  a  'roast,'  and 
most  of  them  even  larger  and  more  valuable  than 
mine.  Not  everybody  has  oyster-shells  to  dispose 
of  in  this  way,  'tis  true;  but  they  are  not  indis- 
pensable. Save  all  the  bones  from  the  household 
dead  poultry  or  other  farm  animals.  There  is 
always  plenty  of  rubbish  accumulating  in  the 
course  of  a  season  :  all  this  should  be  gathered, 
and  utilized  for  the  great  annual  auto-da-fe. ' ' 


A  "ROAST  OF  RUBBISH." 

A  CORRESPONDENT  of  The  Farm  and  Fireside 
says : — 

"  I  have  just  finished  my  annual  '  roast  of  rub- 
bish.' Upon  a  foundation  of  pieces  of  partly 
decayed  rails  and  sticks  of  timber,  arranged  in 
the  form  of  a  grate,  and  placed  in  a  convenient 
spot  of  the  back-yard,  a  fire  was  kindled,  and  fed 
with  the  trimmings  of  fruit-trees,  great  quantities 


year  was  nearly  $500,000,000.  This  is  $20,000,000 
more  than  the  value  of  our  annual  wheat -yield; 
while  it  closely  approximates  that  of  our  corn-crop, 
which  is  the  most  valuable  of  our  farm  products. 

To  support  this  immense  dairy-herd,  100,000,000 
acres  of  pasture-land  are  required,  worth  .|250,- 
000,000.  It  is  easy  enough  to  see,  therefore,  that 
the  4,000,000  farmers  in  tlxis  country  are  an  im- 
portant element  of  our  national  welfare  and  pros- 
perity. —  Holsleln-Friesian  Register. 


WHAT  THE  COW  GIVES   US. 

American  dairy  interests  are  startlingly  enor- 
mous. They  represent  an  investment  of  nearly 
twenty-five  times  the  entire  bank  capital  of  the 
country ;  that  is  to  say,  the  bank  capital  is  a  little 
less  than  $971,000,000,  while  the  dairy  interests 
amount  to  more  than  $3,000,000,000. 

Of  course  our  readers  cannot  swallow  such  fright- 
ful figures  in  a  lump,  and  we  will  therefore  arrange 
them  in  several  smaller,  but  still  heroic,  doses. 

The  number  of  milch-cows  is  estimated  at  21,- 
000,000.  They  give  each  an  average  of  350  gallons 
of  milk  annually.  This  would  make  an  aggregate 
milk  production  of  7,350,000,000  gallons,  a  minia- 
ture ocean,  a  fair  sized-Niagara.  Four  thousand 
millions  are  used  for  cheese,  and  the  remaining 
2,650,000,000  pass  through  the  adulterating  hands 
of  the  milkman  and  gi'ocer,  and  down  the  throats  of 
60,000,000  men,  women,  and  babies  in  this  land  of 
freedom. 

The  quantity  of  butter  manufactured  and  used 
is  about  1,350,000,000 lbs.,  and  of  cheese  6,500,000 
lbs.     The  v^lue  of_our  dairy  products  for  the  last 


HORTICULTURAL  HIN'IS. 

Gardening  is  the  handmaid  of  civilization  ;  the 
more  enlightened  a  people  become,  the  more  do 
they  study  the  securing  of  better  health,  comforts, 
and  luxuries.     Horticulture  provides  these. 

Handsome  Foliage.  — The  experience  of  some 
horticulturists  is,  that  blooms  are  at  the  expense 
of  fine  foliage.  Particularly  is  this  the  case  with 
the  fancy-leaved  geraniums.  Coleuses'  lose  in 
beauty  if  permitted  to  seed. 

Hedges  of  Roses  have  been  adopted  on  some 
European  railways  to  screen  the  lines  from  drifts 
of  snow,  and  thus  prevent  blocking.  They  have 
proved  immensely  serviceable. 

Rain-Proof  Flowers  for  the  Autumn.  —  A 
correspondent  of  the  Horticultural  Times  writes, 
"  If  I  had  space,  I  could  make  out  a  fairly  long 
list  of  subjects  suitable  for  flowering  in  the  autumn ; 
but  here  is  a  list  of  three  that  will  disappoint  no 
one  if  they  grow  them  well.  The  first  is  Rudbeckia 
Newmani,  a  hardy  herbaceous  plant,  the  flowers  of 
which  are  composed  of  a  single  ray  of  golden 
florets  encircling  a  black  disc,  a  very  striking  plant 
in  a  mass,  which  neither  wind  nor  rain  injures. 
The  purple  sage  (Salvia-herminum)  is  another  plant 
that  defies  wind  and  rain.  The  flowers  are  insig- 
nificant, but  the  purple  spots  which  are  formed  at 
the  points  of  the  shoots  is  the  part  which  furnishes 
the  color.  It  is  an  annual,  and  is  well  adapted  for 
growing  in  masses.  My  next  favorite  autumn 
flower  is  Tagetus  Signata  Puviila,  a  well-known 
form  of  dwarf  marigold,  with  golden-yellow  flowers. 
Everybody  should  grow  plenty  of  this  if  they  want 
a  bright  garden  in  the  autumn." 

Heliotrope  Flowers  in  AVinter.  —  The 
heliotrope  with  fair  management  is  one  of  the  most 
profuse  and  steady  flowering-plants  for  either  the 
window  or  conservatory.  It  may  be  had  in  bloom 
every  month.  To  have  a  supply  of  winter  and 
spring  bloom,  the  plants  should  have  been  started 
from  slips  in  June.  They  should  soon  after  have 
been  given  three-inch  pots,  and  a  place  in  full  air 
until  the  approach  of  frost.  During  the  summer 
interval  they  require  frequent  stopping,  for  indu- 
cing the  usually  preferred  low  bushy  form,  with 
an  abundance  of  flowering  shoots.  An  occasional 
shift  should  also  be  resorted  to,  remembering, 
however,  that  rather  close  root  quarters  is  a  gain. 
During  the  flowering  stage  the  plants  should  have 
from  50°  to  60°  of  heat ;  and  about  once  a  week, 
or  when  in  full  bloom  twice  a  week,  they  may 
with  benefit  receive  liquid  manure  at  the  roots. 
The  plants,  like  the  flowers  themselves  after  cut- 
ting, do  better  for  not  being  crowded  together  or 
with  others.  In  dealing  with  that  common  pest 
of  such  plants,  the  green-fly,  care  must  be  taken 
that  the  foliage  be  not  injured  with  the  usual  rem- 
edy, —  tobacco-smoke.  This  remedy  may  with 
safety  be  applied  in  moderately  strong  volume  if 
the  simple  precaution  of  syringing  or  otherwise 
completely  wetting  the  foliage  just  previous  to 
starting  the  fumigation  is  observed,  otherwise  the 
plants  would  be  liable  to  become  badly  burned. 
The  heliotrope  delights  in  a  comfMst  consisting  of 
three  parts  of  fresh  loam  or  decayed  turf  to  one 
part  of  rotted  manure,  with  a  good  sprinkling  of 
sharp  sand  added. 
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The  perennial  Keely  with  motor  attach- 
ment has  bobbed  up  serenely  once  more  with 
a  new  application  of  his  "  etheric  force."  He 
now  uses  it  as  a  "  disintegrator ;  "  and  by  hold- 
ing his  machine  in  his  hand,  and  pressing  it 
lightly  against  a  piece  of  auriferous  quartz, 
the  mineral  is  at  once  reduced  to  an  impalp- 
able powder,  leaving  the  gold  contained  in  it, 
in  the  form  of  easily  separated  grains.  A 
fascinating  newspaper  article  relates  how  Mr. 
Keeley  accompanied  a  "  sj-ndicate  of  solid 
capitalists"  to  the  Catskill  Mountains,  and, 
in  exactly  eighteen  minutes,  bored  a  tunnel 
twenty  or  thirty  feet  in  length  into  a  solid 
ledge  of  rock.  The  article  further  relates  that 
the  capitalists  were  so  moved  by  this  proceed- 
ing, that  they  showered  unlimited  funds  upon 
the  inventor,  to  enable  him  to  carry  on  his 
experiments.  Of  course  this  story  is  entirely 
imaginative  ;  but  it  is  a  fact  that  certain  per- 
sons still  believe  in  the  invention,  and  are  fur- 
nishing the  inventor  with  money.  It  would 
seem  as  if  the  proverb  ought  to  be  changed  so 
as  to  read,  "A  S3'ndicate  and  its  monej'  are 
soon  parted." 

An  unusually  high  tide  recently  occurred  in 
[  Boston  Harbor,  at  the  time  of  a  new  moon  ; 
and  a  leading  daily  paper  the  next  day  gave 
the  remarkable  explanation,  that  it  was  due 
to  "the  simultaneous  rising  of  the  tide  and 
new  moon  at  midnight."  Without  criticising 
the  remarkable  behavior  of  the  new  moon  in 
rising  at  midnight,  the  "  simultaneous  rising  " 
of  the  moon  and  tide  is  a  delicious  piece  of 
absurdity.  It  would  be  hard  to  compress  more 
scientific  errors  into  one  sentence  than  the 
writer  of  the  paragraph  succeeded  in  doing. 


Another  enterprising  newspaper  of  this 
city,  thinking  to  make  a  sensation  among  the 
medical  profession,  sent  a  reporter,  who  pre- 
tended to  have  certain  symptoms  of  disease, 
to  consult  a  number  of  ph3-sicians,  although 
in  reality  he  was  in  perfect  health.  The 
symptoms  which  the  reporter  selected  to  afflict 
himself  with,  consisted  principally  of  back- 
ache and  tenderness  of  the  spine.  The  med- 
ical men  stood  the  test  remarkably  well,  nearly 
all  of  them  diagnosing  rheumatism  or  lum- 
bago, and  prescribing  the  proper  remedies 
therefor.  It  is  no  discredit  to  the  skill  of  a 
physician,  to  believe  the  false  statements  made 
by  a  supposed  patient ;  and  if  such  a  person 
says  that  he  is  suffering  from  certain  symp- 
toms, the  doctor  is  bound  to  believe  him,  and 
prescribe  for  the  disease  indicated  by  them. 
The  intended  "  sensation  "  can  hardly  be  said 
to  have  been  an  eminent  success,  as  far  as  the 
newspaper  was  concerned. 


they  were  of  no  value  as  a  protection  against 
lightning,  and  that  future  generations  would 
consider  a  rod  on  a  house  as  much  a  relic  of 
superstition  as  we  should  a  horseshoe  nailed 
over  the  door.  We  think  these  assertions  are 
altogether  too  sweeping,  and  consider  a  prop- 
erly applied  lightning-rod  of  great  value.  It 
is  true  that  we  do  not  fully  understand  the 
laws  which  govern  the  passage  of  a  lightning- 
stroke  ;  but  there  are  too  many  cases  on  record 
where  a  rod  has  carried  off  the  discharge  with- 
out harm,  to  say  that  thej-  are  of  no  value  what- 
ever. It  is  a  fact,  however,  that  very  few  rods 
are  properly  applied  ;  the  most  important  point, 
a  good  earth-connection,  being  nearly  always 
neglected.  Unless  this  is  properly  attended 
to,  a  rod  is  of  little  or  no  value. 


The  "  drop-a-nickel-in-the-slot "  scheme  has 
reached  the  gas-companies  ;  and  a  meter  has 
recently  been  patented  in  England,  which, 
when  a  penny  is  dropped  into  it,  will  allow 
a  certain  number  of  feet  of  gas  to  pass  into  the 
pipes.  When  the  amount  paid  for  is  nearly 
exhausted,  the  gas  burns  low  as  a  signal  for 
another  penny.  If  the  warning  is  unheeded, 
the  supply  is  shut  off  altogether.  This  singu- 
lar device  appears  rather  ludicrous  at  first 
sight,  but  there  are  many  occasions  when  a 
limited  supply  of  gas  at  a  fixed  prepaid  rate 
might  be  found  very  useful  and  economical. 


Dr.  George  Hat  of  Pittsburg,  Penn,  sends 
us  an  account  of  an  analysis  made  by  him  of 
the  metal  composing  a  tin  can  holding  pre- 
served fish.  He  found  it  to  consist  of  13.76 
per  cent  of  tin,  61.92  of  lead,  and  24.32  of 
iron.  The  large  proportion  of  lead  present 
shows  that  the  material  of  which  the  can  was 
made  was  the  terne  plate  wliich  is  usually  used 
for  covering  roofs.  As  it  is  supposed  that 
only  the  pure  tin  plate  is  used  in  making  cans 
for  preserving  food,  this  analysis  is  worthy  of 
notice.  Although  the  terne  plate  is  slightly 
cheaper  than  tin,  it  is  a  very  dangerous  sub- 
stance to  be  brought  into  contact  with  food, 
and  only  a  criminally  careless  or  reckless  per- 
son would  make  use  of  it  in  the  manufacture 
of  cans.  We  do  not  believe,  however,  that  it 
is  generally  used,  and  think  the  cans  examined 
by  Dr.  Hay  must  have  been  exceptional  ones. 
The  large  amount  of  iron  present  is  noticeable, 
but  it  was  probably  removed  from  the  iron 
plate  in  scraping  off  the  more  fusible  alloy 
with  which  it  was  covered. 


The    Electrical  Review  recently  published 
an  article  upon  lightning-rods,  claiming  that 


New  discoveries  in  the  photographic  art 
continue  to  be  made  almost  daily,  and  the 
sensitiveness  of  the  plates  is  constantly  in- 
creasing. Pictures  are  now  taken  at  night 
by  the  light  of  an  instantaneous  flash  of  mag- 
nesium powder,  which  is  especially  rich  in 
actinic  rays.  The  light  from  a  large  variety 
of  South-American  firefly  has  been  used  to 
copy  a  transparency  from  a  negative  ;  and  the 
photographs  of  a  moving  pistol-ball,  illustrated 
in  the  August  number  of  this  paper,  must 
necessarily  have  been  taken  in  an  inconceiv- 
ably small  fraction  of  a  second.     Photography 


in  natural  colors  is,  however,  still  an  un- 
discovered art,  notwithstanding  numerous 
announcements  of  its  discovery  in  the  news- 
papers, which  are  probably  due  to  a  misun- 
derstanding in  regard  to  the  process  of 
isochromatic  pliotography,  or  the  i)hotograph- 
ing  of  different-colored  objects  in  their  proper 
values  of  light  and  shade,  —  a  very  diflierent 
matter. 

The  statements  made  by  an  alleged  Ger- 
man scientist  about  tlie  "gas-caverns"  and 
"  oceans  of  boiling  rock,"  situated  beneath  the 
town  of  Findlay,  O.,  have  been  telegraphed  all 
over  the  country,  and  have  caused  considerable 
anxiety  to  many  credulous  persons.  We  can 
assure  our  readers  who  reside  in  the  natural- 
gas  regions,  that  these  statements  have  no 
basis  whatever  in  fact,  and  that  it  is  abso- 
lutely impossible  for  any  person  to  determine 
what  the '  condition  of  afliairs  is  so  far  below 
the  surface  of  the  earth.  We  do  not  believe 
that  the  "professor"  ever  made  the  state- 
ments credited  to  him  ;  but,  if  he  did,  he  is 
simply  a  scientific  humbug,  with  a  much  larger 
reservoir  of  "  natural  gas  "  underneath  his 
hat  than  any  that  exists  below  the  town  of 
Findlay.  __^ 

A  CURIOUS  EXPERIMENT. 
Take  a  water-flask,  or  a  wide-mouthed  de- 
canter or  bottle,  hold  it  in  a  horizontal  posi- 
tion, and  place  a  small  cork  in  the  neck.  It 
will  then  seem  an  easy  matter  to  blow  the 
cork  into  the  bottle  ;  but  upon  trial,  it  will  be 
found   almost   impossible   to   do   so,    as,    the 


harder  one  blows,  the  more  forcibly  it  is 
ejected  out  of  the  bottle,  and  into  the  face  of 
the  experimenter. 

The  explanation  of  this  peculiar  behavior  oi 
the  cork  is  very  simple.  The  bottle  is  already 
full  of  air,  so  that  no  more  can  be  blown  into 
it ;  and  the  only  effect  produced  by  blowing,  is 
to  compress  the  air  already  inside.  When  the 
pressure  is  removed,  the  air,  being  elastic, 
expands  again  quickly,  and,  in  so  doing,  forces 
the  cork  out  of  the  neck,  apparently'  in  a  re- 
verse direction  to  the  current  from  the  lungs 
of  the  experimenter.  The  neck  of  the  bottle 
must  be  perfectly  dry,  or  the  cork  will  adhere 
to  it,  and  interfere  with  the  success  of  the 
experiment. 
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AN  IMMENSE  BOWLDER. 

The  accompanying  engraving  is  from  a 
photograph  by  Dr.  Lortet,  published  in  La 
Nature.,  of  an  immense  block  of  stone  poised 
upon  the  surface  of  the  Gorner  glacier  in 
Switzerland.  It  is  doubtless  a  familiar  fact  to 
most  of  our  readers,  that  these  glaciers  are 
really  rivers  of  ice  in  constant  motion,  flowing 
down  the  sides  of  the  Alps  and  through  the 
valleys.  The  motion  is  slow  —  only  a  few 
inches  a  day  at  the  most  —  but  irresistible; 
and,  as  the  glacier  moves  through  its  rocky 
channel,  its  surface  becomes  covered  with  dirt, 
stones,  rocks,  and  all  manner  of  rubbish  which 
fall  upon  it  from  above,  or  are  broken  off  from 
the  sides  of  the  valley  by  its  own  movement. 
Many  of  these  rocks  are  carried  down  to  the 
lower  end  of  the  glacier,  and  left  heaped  up 
as  it  melts,  form- 
ing what  is  known 
as  the  terminal 
moraine.  Others 
fall  into  crevasses 
in  the  ice,  and  are 
ground  up  into 
sand  and  clay  by 
the  glacier  itself, 
and  carried  off  in 
the  stream  of 
water  which  flows 
from  it. 

The  large  block 
of  stone  shown  in 
the  engraving  is  a 
mass  of  gneiss 
brought  by  the 
glacier  from  Monte 
Eosa.  It  is  ele- 
vated about  one 
hundred  and 
twenty  feet  above 
the  general  surface 
of  the  glacier, 
owing  to  an  un- 
evenness  of  the  ice. 
The  visible  part  of 
the  bowlder  measures  thirty-nine  feet  in  height, 
thirty-three  feet  in  widtli,  and  nine  feet  in 
thickness,  so  that  this  single  stone  contains 
nearly  twelve  thousand  cubic  feet.  The 
greater  part  of  the  stone,  however,  is  buried 
in  the  ice ;  and  a  piece  of  nearly  equal  size 
has  at  some  time  been  split  off  from  it,  and 
is  shown  in  the  engraving  lying  on  the  rocks 
below.  The  original  stone,  therefore,  must 
have  been  two  or  three  times  larger  than  the 
part  now  visible  on  the  glacier. 

The  traces  left  by  a  glacier  as  it  passes  over 
the  surface  of  the  earth  are  ver^'  characteristic. 
The  rounded  stones  and  bowlders,  the  polish- 
ing, grooving,  and  scratching  of  the  underly- 
ing ledges,  the  immense  deposits  of  gravel, 
sand,  and  clay,  all  show  where  the  glacier  has 
been  at  work.  They  can  be  traced  down  the 
Swiss  valleys  far  beyond  the  points  to  which 
they  extend  at  present,  and  out  upon  the 
plains  of  central  Europe.  The  only  glaciers 
in  this  country  are  a  few  in  the  northern  part 
of  the  Rocky-Mountain   range ;   but  the  evi- 


dence is  indisputable,  that,  at  some  distant 
period,  the  entire  northern  part  of  the  country 
was  covered  with  moving  ice,  thousands  of 
feet  in  thickness.  In  some  places  the  country 
is  almost  covered  with  bowlders,  brought  by 
the  ancient  glaciers  from  some  distant  moun- 
tain-side ;  and  in  Essex  County,  Mass.,  there 
is  one  nearlj'  equal  in  size  to  the  more  modern 
bowlder  of  the  Gorner  glacier.  These  facts 
seem  almost  incredible,  but  they  are  proved  by 
the  strongest  evidence  ;  and  it  is  by  no  means 
improbable,  that,  after  many  thousand  j'ears, 
the  same  conditions  may  again  obtain,  and 
the  ice  cover  the  country  once  more,  as  it  now 
covers  the  land  about  the  south  pole  of  the 
earth,  and  many  parts  of  Greenland. 

Dr.  Nichols,  the  former  editor  of  this  paper, 
was  greatly  interested  in  the  study  of  bowlder- 


rocks  during  his  life ;  and  a  large  ice-hewn 
stone,  taken  from  his  farm  at  Lakeside,  now 
marks  his  last  resting-place. 


FERMENTATION. 

Fermentation  is  a  peculiar  ijrocess  which 
takes  place  in  organic  bodies  in  which  chemical 
change  and  decomposition  occur  under  the 
influence  of  certain  nitrogenous  substances 
known  as  ferments.  The  ferments  appear,  in 
most  cases  at  least,  to  possess  vitality,  and 
grow  and  increase  in  the  fermenting  substances 
like  plants  or  animals. 

The  vinous  or  alcoholic  fermentation  is  the 
variety  of  the  most  importance.  This  fermen- 
tation takes  place  in  bread-making  and  the  man- 
ufacture of  beer,  wine,  and  spirits.  It  consists 
in  the  decomposition  of  starch  or  sugar  into 
alcohol  and  carbonic-acid  gas,  under  the  in- 
fluence of  an  organized  substance  known  as 
the  j-east-plant.  Although  commonly  called  a 
plant,  it  resembles  rather  more  an  animal,  inas- 


much as  it  feeds  upon  complex  substances, 
breaking  them  up  into  simpler  ones.  A  man 
or  a  horse  feeds  upon  starch,  and  excretes  it 
in  part,  in  the  form  of  carbonic-acid  gas  like  the 
yeast ;  while  a  plant  feeds  upon  the  carbonic- 
acid,  and  builds  it  up  again  into  starch  and 
sugar. 

Starch  will  not  ferment  directly,  but  is  flrst 
converted  into  glucose,  or  grape-sugar.  This 
occurs  in  grain  during  the  process  of  malting 
or  germination.  A  substance  called  diastase, 
present  in  the  grain,  seems  to  determine  this 
change.  Common  cane-sugar,  or  saccharose,  is 
also  unfermentable,  but  must  first  be  changed 
into  grape-sugar,  or  glucose. 

Although  yeast  is  usually  introduced  artifl- 
ciall}-  into  the  substance  it  is  desired  to  fer- 
ment, the  cells  are  apparently  present  in  the 

^^^^ air  at  all  times,  and 

~~-'  I    cause  fermentation 

I  to  take  place  spon- 
1  taneously  when  the 
fermentable  liquid 
is  freely  exposed 
to  it.  There  is  an 
;  old  question. 
Where  did  the  flrst 
brewer  get  his 
3'east  ?  which  has 
never  been  an- 
swered; for, 
although  he  un- 
doubtedly obtained 
it  from  the  air,  it 
is  hard  to  say 
where  the  yeast- 
cells  present  in  the 
air  were  flrst  de- 
veloped. The 
extreme  limits  of 
temperature  at 
which  the  yeast  can 
live  are  41°  and  86° 
F.,  consequently 
fermentation  can 
only  take  place 
between  these  points. 

When  yeast  is  introduced  into  a  liquid 
capable  of  fermentation,  it  begins  to  grow, 
and  throw  out  arms,  until  the  surface  of  the 
liquid  is  completely  covered.  This  is  known  as 
the  harm,  or  surface  yeast,  while  at  the  bottom 
of  the  liquid  a  viscid  sediment  known  as  the 
bottom  yeast  is  deposited.  The  surface  yeast 
is  used  b}'  bakers  in  raising  their  bread,  and  is 
collected  from  the  breweries  daily,  compressed 
into  small  cakes,  and  extensively  sold  to 
housekeepers  under  the  name  of  Vienna  yeast. 
The  barm  is  also  used  by  the  brewers  for  the 
fermentation  of  the  succeeding  batch  of  beer. 
The  bottom  yeast  produces  a  slightly  different 
fermentation,  and  is  used  in  the  manufacture 
of  wines,  and  a  variety  of  Bavarian  beer  which 
does  not  sour  b3'  exposure  to  the  air. 

It  is  a  curious  fact  that  during  fermentation 
the  glucose  is  not  entirely  converted  into  alco- 
hol and  carbonic  dioxide,  but  about  three  per 
cent  of  the  glucose  is  changed  into  ghcerine, 
and  0.6  per  cent  into  succinic  acid.     It  has 
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also  been  found  that  yeast  will  assimilate  tar- 
taric, malic,  and  even  nitric  acids,  reducing 
the  last  to  nitrous  acid.  Truly,  the  little  mi- 
croscopic yeast-cell  is  a  wonderful  organism. 

There  are  several  other  varieties  of  fermen- 
tation which  are  not  so  well  understood,  and 
are  of  but  little  practical  importance.  The 
acetic  fermentation,  or  conversion  of  alcohol 
into  vinegar,  is  accomplished  by  a  ferment 
known  as  mother-of-vinegar,  or  Mycoderma 
aceti;  but  it  is  a  simple  process  of  oxidation, 
and  can  be  accomplished  equally  well  by  inor- 
ganic chemical  reagents.  Lactic  fermentation 
takes  place  when  milk  sours,  and  the  sugar 
contained  in  it  is  transformed  into  lactic  acid. 
Butyric  acid  is  formed  in  the  fermentation  of 
butter ;  while  putrefaction  and  decay  are  vari- 
eties of  the  same  process,  and  due,  in  part  at 
least,  to  the  action  of  living  organisms.  Dis- 
eases like  t^'phoid-fever,  diphtheria,  or  con- 
sumption, in  which  bacteria  are  present,  may 
also  be  considered  as  a  fermentative  process 
going  on  in  the  body. 

An}'  substance  that  will  kill  the  organisms 
of  fermentation  will  stop  the  process,  and  pre- 
serve the  substance  indefinitely.  Heat  is  the 
safest  and  best  agent  for  this  purpose,  and  is 
used  to  an  immense  extent  in  preserving 
canned  provisions.  The  list  of  chemicals 
capable  of  stopping  fermentation  is  a  long 
one,  and  includes  sulphurous  acid,  borax, 
saHc3'lic  acid,  carbolic  acid,  corrosive  sub- 
limate, thymol,  and  man}'  others.  Some  of 
these  are  harmless,  and  others  poisonous  ;  but 
none  can  be  recommended  as  a  wholesome 
addition  to  food  or  drink  for  daily  consump- 
tion. 

♦ 

[Original  in  Popular  Science  yewa.] 

TO  ASCERTAIN  THE  DISTANCE  TO  THE 
MOON. 

First  we  require  to  mea-sure  the  angle  made  by 
a  straight  line  from  the  point  of  observation  to  the 
moon,  and  another  straight  line  from  the  earth's 
centre  passing  through  the  point  of  observation  to 
the  zenith.  The  visual  ray  from  the  observer  to 
the  moon  will  be  the  first  line  OM  in  the  figure 
below.  Any  perpendicular,  as  a  plumraet-line,  at 
O,  the  point  of  observation,  will  exactly  coincide 
with  the  straight  line  from  the  centre  of  the  earth 
to  the  zenith,  the  point  in  the  heavens  immediately 


overhead.  The  number  of  degrees  in  tlie  angle 
MOZ  must  therefore  be  accurately  taken.  When 
that  is  done,  we  also  know  the  value  of  the  angle 
MOC  ;  for  that  must  be  the  diilerence  between 
MOZ  and  two  right  angles.  If  we  then  lay  down 
the  lines  ZC  and  MO  at  the  ascertained  angles,  it 
is  evident  that  the  line  OM  must  pass  through  that 
point  in  the  heavens  which  is  occupied  by  the 
moon.  Now  let  another  observer  at  A  in  the  same 
manner  ascertain  the  angles  MAZ  and  MAC.  He 
will  then  be  able  to  lay  down  two  straight  lines 


ZC  and  MA.  If  these  are  drawn  at  their  proper 
angles,  the  line  AM  must  also  pass  through  the 
point  in  the  heavens  occupied  by  the  moon.  Now, 
if  these  two  observers  come  together,  they  will  be 
able  to  construct  a  four-sided  figure  MOCA.  The 
two  lines  DC  and  AC  will  represent  two  radii  of 
the  earth.  The  two  lines  OM  and  AM  will  repre- 
sent the  distance  from  each  observer  to  the  moon. 
If  this  figure  is  constructed  accurately,  it  will  be 
found  that  MO  or  MA  is  sixty  times  longer  than 
OC  or  AC.  That  is,  the  distance  to  the  moon  is 
sixty  times  greater  than  the  radius  of  the  earth. 
The  latter  being  known  to  be  four  thousand  miles, 
we  have  to  multiply  by  sixty,  which  gives  us  two 
hundred  and  forty  thousand  miles  as  the  distance 
to  the  moon. 

B. 


[Specially  reported  for  tlie  Popular  Science  ^ews.] 
METEOROLOGY  FOR  JULY,  1888. 

TEMPERATURE. 


Atiraqs  Thxbxohetbb. 

Lowest. 

Highest. 

Range. 

At7A.lI 

At2p.K 

At  9  p.ll 

Whole  month 

M.29' 
76.84* 
6«.71' 
68.96° 

67' 
63* 
67* 
67* 

71* 
86" 
73* 
86* 

14" 
26° 
16" 
29" 

Last  eighteen  Julys    .    . 

71.41" 

1    68.95% 
1  in  1888. 

74.80", ) 
in  1887. 1 

5.85" 

The  entire  month  was  the  coolest  July  for  the 
last  eighteen  years,  being  5.85  less  than  July,  1887, 
which  was  the  warmest  during  this  period.  July, 
1884,  was  only  .01°  warmer  than  the  present,  —  a 
difference  scarcely  perceptible.  July,  1876,  was 
also  very  warm,  only  .44°  less  than  that  of  1887. 
The  present  July  was  only  .17°  warmer  than  June 
last,  while  the  average  July  is  4.52°  above  that  of 
June.  The  coolest  day  the  past  month  was  the 
1st,  with  an  average  of  60§°.  The  28th  was  nearly 
the  same,  61°.  The  7th  was  the  warmest  day, 
with  an  average  of  76°;  the  next  warmest  74°,  on 
the  11th,  which  was  more  than  ten  degrees  below 
that  hottest  day  in  June  last.  The  general  range 
of  temperature  was  less  than  usual  for  July,  which 
averages  the  lowest  of  any  month  in  the  year. 
The  more  uniform  the  temperature,  the  smaller 
the  range.  The  temperature  of  the  month  was 
2.46°  below  the  average  of  July,  and  the  average 
since  Jan.  1  about  1^°  below  the  usual  for  the  seven 
months,  keeping  the  season  still  backward. 


The  face  of  the  sky  in  93  observations  gave  53 
fair,  21  cloudy,  16  overcast,  and  only  3  rainy,  —  a 
percentage  of  57  fair.  The  average  fair  for  the 
last  18  Julys  has  been  62.3,  with  extremes  of  43 
in  1887,  and  76.3  in  1878.  Only  three  Julys  in 
18  years  have  been  less  fair  than  the  present.  We 
had  several  very  fine  summer  days.  The  3d,  and 
16th  to  18th,  were  especially  noted. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  only 
1.20  inch,  the  smallest  amount  during  the  last  20 
Julys;  while  the  average  has  been  2.99  inches,  with 
extremes  of  6.85,  in  1876,  and  1.20,  in  1888.  This 
small  amount,  following  the  small  amount  of  June, 
produced  no  inconsiderable  drought,  to  the  injury 
of  vegetation  in  general,  and  many  fruits  in  partic- 
ular. There  were  severe  thunder-showers  in  the 
vicinity  on  the  5th  and  11th,  but  scarcely  a  trace 
of  rain  fell  here.  The  latter  occurred  at  midnight, 
attended  with  sharp  and  almost  continuous  light- 
ning, heavy  thunder,  and  severe  wind,  doing  some 
damage.  Small  amounts  of  rain  fell  on  the  1st, 
19th,  and  20th,  but  little  more  than  sufficient  to  lay 
the  dust.     The  principal  fall  was  ou  the  22d  and 


23d,  yet  less  than  three-fourths  of  an  inch.  The 
whole  amount  since  Jan.  1  has  been  29.71  inches 
(mostly  during  the  first  three  months),  while  the 
average  for  this  period  in  twenty  years  has  been 
27.61. 

PRESSURE. 

The  average  barometer  the  past  month  was  29.960 
inches,  with  extremes  of  30.20  on  the  18th,  and 
29.42  on  the  12th,  a  range  of  .78  inch.  The  average 
for  the  last  fifteen  Julys  has  been  29.922,  with 
extremes  of  29.976  in  1887,  and  29.820  iu  1884. 
The  sum  of  the  daily  variations  was  3.23  inches, 
giving  an  average  daily  movement  of  .104  inch. 
This  average  in  15  Julys  has  been  .091,  with 
extremes  of  .118  and  .074.  The  largest  daily 
movements  were  .40  and  .32  on  the  11th  and  13th, 
the  former  in  connection  with  that  severe  thunder- 
storm. 

WINDS. 

The  direction  of  the  wind  in  93  observations 
gave  12  N.,  1  S.,  8  E.,  20  W.,  8  N.E.,  14  N.W.,  5 
S.E.,  and  25  S.W.,  —  an  excess  of  3  northerly  and 
38  westerly  over  the  southerly  and  easterly,  and 
indicating  the  average  direction  the  past  month  to 
have  been  AV.  4°  31'  N.  The  westerly  winds  have 
uniformly  prevailed  over  the  easterly  by  an  average 
of  43.37  observations;  and  the  southerly  over  the 
northerly,  with  the  one  exception  of  the  present 
July,  by  an  average  of  20.74,  —  indicating  the 
approximate  general  average  direction  of  the  wind 
during  the  last  19  Julys  to  have  been  W.  25°  33'  S., 
and  showing  that  the  winds  the  past  month  have 
been  30°  4'  more  northerly  than  usual.  Hence, 
too,  the  cool  July.  The  relative  progressive  dis- 
tance travelled  by  the  wind  the  past  month  was 
38.12  units,  and  during  the  last  19  Julys  913.3 
such  units,  — an  average  of  48.07,  —  showing  more 
opposing  winds  the  past  month  than  usual. 

IN   REVIEW. 

It  may  be  observed  that  the  present  July  was  the 
coolest  during  the  last  18  years;  had  more  northerly 
winds  than  any  in  the  last  19  years;  and  less  rain 
than  any  during  the  last  20  years ;  with  only  three 
Julys  in  18  years  less  fair  than  the  present.  Surely 
these  peculiarities  must  have  had  a  corresponding 
influence  on  vegetation,  not  favorable  to  its  high- 
est perfection.  D.  W. 

Natick,  Aug.  4,  1888. 


[Specially  reported  for  the  Popular  Science  News  from  the 
Observatory  of  the  College  of  New  Jersey.] 

ASTRONOMICAL     PHENOMENA     FOR 
SEPTEMBER,    1888. 

The  Planets.  —  Mercury  is  an  evening  star,  but 
is  too  near  the  Sun  and  too  far  to  the  south  to  be 
easily  seen.  Venus  is  also  an  evening  star,  and  is 
gradually  increasing  its  distance  from  the  Sun ;  but 
it  is  several  degrees  to  the  south,  and  sets  only 
about  an  hour  after  the  Sun.  Mars  is  still  to  be 
seen ;  but  it  now  sets  between  9A.  and  9A.  ZOm.  p.m.  , 
and  is  growing  much  fainter.  It  passes  conjunc- 
tion with  Jupiter  on  Sept.  11,  the  latter  being  a 
little  more  than  2°  to  the  north.  Mars  is  moving 
somewhat  rapidly  to  the  eastward  among  the  stars. 
Jupiter  sets  at  about  lOA.  p.m.  on  Sept.  I,  and  at 
about  8A.  30m.  on  Sept.  30.  It  is  moving  somewhat 
slowly  eastward,  and  on  Sept.  22  passes  about  half 
a  degree  to  the  south  of  Beta  Scorpii.  The  fol- 
lowing eclipses  of  his  satellites  are  visible  in  the 
United  States  during  the  month.  They  take  place 
near  the  planet  on  the  upper  right-hand  quadrant. 
D  denotes  disappearance,  and  R  reappearance. 
Times  are  Eastern  standard. 

I.  R.  Sept.  1,  9h.  7m.  P.M.  I.   K.  Sept.  17,  7h.  26m.  P.M. 

I.  II.  Sept.  8,  llh.  2m.  P.M.  III.  I).  Sept.  19,  lOh.  Om.  p.m. 

II.  K.  Sept.  10,  8h.  14m.  p.m.  III.  R.  Sept.  19,  llh.  58m.  p.m. 

III.  It.  Sept.  12,  7h.  68m.  p.m.  I.  II.  Sept.  24,  9h.  21m.  p.M 
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Saturn  is  a  morning  star  rising  at  2  a.m.  at  the 
end  of  the  month.  It  is  moving  out  of  Cancer 
and  into  Leo  toward  the  brightest  star  of  the  con- 
stellation Regulus  {Alpha  Leonis).  On  Sept.  30 
it  is  about  10°  west  of  this  star.  Uranus  is  still 
an  evening  star,  but  is  rapidly  nearing  conjunction 
with  the  Sun,  and  sets  too  early  to  be  easily  seen. 
Neptune  is  south  of  the  Pleiades,  and  rises  a  little 
before  midnight. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  much  from  40° 
north,  and  for  10,  9,  and  8  p.m.  for  the  beginning, 
middle,  and  end  of  the  month  respectively. 

Cygnus  is  directly  overhead.  Delphinus,  high 
up,  and  Capricornus,  low  down,  are  on  the  southern 
meridian.  Piscis  Australis  is  below  Capricornus, 
and  not  quite  up  to  the  meridian.  Aquarius  is  to 
the  left  of  Capricornus  at  about  the  same  altitude. 
After  Aquarius  come  Pisces  and  Aries,  the  latter 
being  almost  due  east  at  about  10°  altitude. 
Taurus  is  just  rising  a  little  north  of  east.  Pega- 
sus is  between  Pisces  and  the  zenith;  and  Andro- 
meda is  above,  and  a  little  to  the  north  of  Aries. 
Cassiopeia  is  to  the  right,  and  a  little  above  the  pole 
star.  Perseus  is  low  down  to  the  north-east,  and 
Auriga  is  just  rising  below  it.  Draco  is  to  the 
west  of  the  meridian.  Ursa  Minor  mainly  to 
west  of  pole  star  at  about  the  same  altitude. 
•Ursa  Major  is  below  the  pole,  a  little  to  the  left. 
Lyra  is  just  to  the  west  of  the  zenith,  with  Hercules, 
Corona  Borealis,  and  Bootes  below  it,  the  last 
being  near  the  horizon  a  little  north  of  west. 
Scorpius  is  setting  in  the  south-west,  with  Ophiu- 
chus  above  it.  Sagittarius  is  low  down  in  the 
south,  a  little  west  of  the  meridian;  and  Aquila  is 
high  up  between  Sagittarius  and  Cygnus. 

M. 

Princeton,  N.J.,  July  2, 1888. 


CorresponJitnte. 


Brief  communications  upon  subjectn  of  scientific  interest 
Witt  be  welcomed  from  any  quarter.  The  editors  do  not  neces- 
sarily indorse  alt  views  and  statements  presented  by  their  cor- 
respondents. 


HOW    BIRDS    LEARN    TO    SING. 
Sir:  — 

Two  of  your  correspondents  in  your  July  issue 
dispiite  my  assertion  that  "  young  birds  will  never 
sing  the  song  peculiar  to  their  tribe  if  they  have 
never  heard  it,"  and  give  instances  to  prove  the 
contrary.  I  cannot  dispute  the  facts  they  adduce; 
and  if  it  be  true  that  they  have  reared  birds  which 
never  heard  the  song  of  their  tribe,  and  yet  sing  it, 
my  assertion  must  certainly  be  qualified,  though 
I  do  not  accept  their  conclusion  that  birds  sing  by 
instinct  only,  and  not  by  imitation.  My  assertion 
was  given  on  good  authority,  that  of  such  men  as 
the  Hon.  Dames  Barrington  (Philosophical  Trans- 
actions for  1773,  vol.  63),  and  a  later  authority, 
Alfred  Russell  Wallace,  the  well-known  English 
scientist,  and  the  author,  equally  with  Darwin,  of 
the  theory  of  natural  selection.  Facts  are  given 
the  very  opposite  of  those  which  your  correspond- 
ents allege  to  have  come  under  their  own  observa- 
tion. I  accept  both  classes  of  facts,  and  conclude 
that  birds,  like  men,  differ  in|their  physical  and  men- 
tal powers,  and  also  in  the  strength  of  their  inherited 
tendencies.  Some  birds  evidently  will  not  learn  the 
song  of  their  tribe  unless  they  hear  it,  and  some 
will.  Man  talks  instinctively.  Birds  sing  in- 
stinctively. Man  talks  a  particular  language  or 
dialect  by  imitation,  not  by  instinct.  Birds  learn 
the  song  of  their  tribe  by  imitation,  not  merely  by 
instinct.  That  some  birds  sing  the  peculiar  song 
of  their  tribe  without  ever  having  heard  it,  as  is 
asserted,  may  probably  be  explained  in  this  man- 
ner: Most  animals  have  a  natural  voice,  which  is 


determined  by  the  form  and  physical  qualities  of 
the  larynx.  Man  talks,  birds  sing,  dogs  bark, 
ducks  quack.  But  birds  and  men  possess  more 
varied  vocal  powers  and  greater  power  of  imitation 
than  either  dogs  or  ducks.  Man  talks,  but  may 
talk  English  or  French.  The  linnet  sings,  but  may 
sing  the  song  of  the  lark,  or  the  canary,  if  it  hears 
one  of  those,  and  not  its  own.  A  bird  reared  with 
no  opportunity  of  hearing  the  parent's  song  has  the 
instinct  for  singing.  The  form  of  its  larynx,  and 
its  inherited  qualities,  physical  and  mental,  render 
the  parent's  song  the  easiest;  as  they  have  rendered 
that  song  the  easiest,  and  therefore  what  is  called 
the  natural  song,  for  the  tribe.  It  therefore  sings 
the  song  it  has  never  heard.  In  other  cases,  as  my 
authorities  testify,  birds  do  not  sing  the  song  of 
their  tribe  if  they  have  never  heard  it.  This 
explanation  agrees  with  both  classes  of  facts. 
Whether  it  is  correct  or  not,  I  accept  the  facts 
stated  by  your  correspondents,  but  I  entirely  dis- 
sent from  their  arguments  and  conclusions.  The 
idea  that  "  there  can  be  no  similarity  between  a 
bird  and  a  man,"  that  the  bird  is  entirely  governed 
by  instinct,  and  man  by  reason,  is  an  old  super- 
stition without  the  slightest  foundation  in  reason 
or  science.  It  is  a  distinction  which  science  does 
not  recognize:  it  belongs  to  theology,  where  it 
originated.  The  assumption  of  an  essential  dis- 
tinction between  reason  and  instinct  applied  to 
the  actions  of  birds  and  men,  is  as  unscientific  and 
as  untrue  as  the  illustration  of  your  correspondent 
which  is  intended  to  support  it,  —  "  no  more  than 
meteoric  stars  establish  the  course  of  the  planets." 
Well,  they  establish  the  course  of  the  planets,  if 
by  those  words  it  is  meant  that  their  courses  are  de- 
termined by  the  same  causes,  and  their  curves  are 
of  the  same  character.  Exactly  the  same  forces 
and  the  same  laws  which  determine  the  course  of  a 
meteor,  determine  the  course  of  a  planet.  In  either 
case  the  curve  described  must  be  one  of  the  conic 
sections:  it  may  be  a  parabola,  hyperbola,  circle, 
or  ellipse.  The  imagined  distinction  is  unreal,  like 
that  between  instinct  in  animals,  and  reason  in 
man,  which  is  an  assumption  unsupported  by 
evidence,  and  unrecognized  by  science.  I  adhere  to 
the  opinion  that  the  singing  of  birds,  like  the  talk- 
ing of  men,  is  the  result,  partly  from  instinct, 
and  partly  from  imitation. 

Yours  faithfully, 

Sam'l  Brazier. 
No.  6  Allston  Place,  Boston. 


OPTICAL  ILLUSIONS. 
Editor  Popular  ScIE^•CE  News: 

I  WAS  interested  in  the  optical  illusions  illus- 
trated on  pages  97  and  98  of  your  July  number. 
Like  you,  I  cannot  look  at  them  without  seeing 
them  constantly  in  motion;  in  fact,  they  impress 
me  as  being  alive.  I  wish  to  call  attention  to 
another  illusion  connected  with  these  figures,  which 
I  have  never  seen  mentioned,  but  which  is  very 
curious. 

When  either  Fig.  2  or  Fig.  3  on  page  98  are  rotated 
rapidly,  with  the  rinsing  movement  you  describe, 
there  appears,  within  each  party-colored  circle,  a 
smaller  circle  of  just  half  its  diameter,  rolling 
round  its  inner  circumference,  and  of  a  plain  slate 
color,  evidently  a  combination  of  the  black  and 
white  divisions.  When  these  segments  or  divis- 
ions are  alternately  blue  and  yellow,  instead  of 
black  and  white,  the  resulting  inner  circle  is  green; 
and  so  with  other  colors,  the  inner  circle  is  a  com- 
bination of  the  two.  The  general  explanation  of 
these  illusions,  I  suppose,  must  be  in  the  fact  that 
impressions  on  the  retina  continue  for  a  brief 
space   after   the  object  is   removed;   but  to  show 


exactly  how  these  appearances  are  produced  upon 
that  principle,  would  be  difiicult  indeed. 
Very  truly  yours, 

J.  P.  Apthorp. 

Tallahassee,  Fla.,  July  30,  1888. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  of  the  writer,  which 
will  not  be  published. 

Questions  regarding  tlie  treatment  of  diseases  can- 
not be  answered  in  this  column. 

.  W.  M.  I.,  New  Fojfc.  —  What  can  be  added  to  a 
solution  of  nitrate  of  silver  to  prevent  its  staining  the 
fingers,  and  decrease  its  sensitiveness  to  liglit? 

Ansi"er.  —  You  can  do  nothing  to  prevent  nitrate  of 
silver  from  staining  the  fingers,  except  to  keep  it  away 
from  them.  Tlie  stains  can  be  removed  by  hyposul- 
phite of  soda.  Some  photographers  use  the  more 
effective  cyanide  of  potassium,  but  we  would  not  rec- 
ommend the  use  of  this  extremely  poisonous  sub- 
stance. 

It  is  a  mistaken  idea  that  pure  nitrate  of  silver  is 
affected  by  light.  Such  is  the  case  only  when  organic 
matter  or  other  impurities  are  present.  Take  a  solu- 
tion of  nitrate  of  silver,  and  expose  it  to  strong  sun- 
light. It  will  become  black  and  turbid,  but  in  a  short 
time  will  clear  up,  and  deposit  a  black  powder  which 
is  principally  metallic  silver.  The  organic  matter  has 
been  oxidized  at  the  expense  of  the  oxygen  in  the 
nitrate.  The  chloride,  bromide,  and  iodide  of  silver 
are  affected  by  light,  and  these  are  the  salts  used  in 
photography. 

H.  &  W.,  New  York. — Has  the  electric  light  any 
bleaching  effect  upon  colors?  and,  if  so,  is  the  arc,  or 
incandescent,  liglit  more  powerful  ? 

Ajiswer.  —  We  do  not  think  that  either  form  of  light 
would  have  any  appreciable  effect.  The  arc-light  is 
richer  in  actinic  or  chemical  rays  than  the  incandes- 
cent, but  probably  either  kind  could  be  used  with 
safety. 

H.  W.  B.,  Chicai/o.  — Why  is  aluminium  so  hard  to 
reduce  the  metallic  state? 

Answer.  —  It  is  impossible  to  give  a  satisfactory 
reason.  It  is  one  of  the  inherent  properties  of  the 
element;  but  why  it  is  so,  no  one  can  say.  Iron  is  an 
element  closely  resembling  aluminium  in  its  chemical 
relations;  but,  while  its  oxide  is  reduced  to  a  metal  by 
simply  heating  with  carbon,  the  most  powerful  redu- 
cing agents  are  necessary  to  separate  the  oxygen 
after  it  has  combined  with  aluminium.  Were  it  not 
for  this  strong  affinity  between  oxygen  and  aluminium, 
that  metal  would  be  as  cheap  as,  or  even  cheaper 
than,  iron. 

— »— 

LITERARY  NOTES. 

Elementary  Physiography.     An    Introduction    to    the 
Study  of  Nature.    IJy  John  Thornton  Mack. 

Sound,  Light,  and  Heat.    By  Mark  R.  Wright. 

These  two  works  are  published  by  Messrs.  Long- 
mans, Green  &  Co.,  New  York  and  London,  at  eighty 
cents  each.  They  are  written  in  a  popular  and  easily 
understood  style,  and  are  equally  valuable,  either  as 
an  elementary  introduction  to  a  course  of  scientific 
study,  or  for  general  reading.  The  volume  on  Physi- 
ography treats  of  the  structure  of  the  earth  and  the 
laws  and  action  of  the  various  geological  and  meteoro- 
logical forces  which  act  upon  it ;  wliile  the  one  on 
Sound,  IJght,  and  Heat  gives  a  remarkably  good  and 
complete  expo.sition  of  the  phenomena  and  laws  relat- 
ing to  those  departments  of  pliysical  science.  The 
books  are  fully  illustrated,  and,  at  the  low  price  at 
which  they  are  published,  ought  to  find  many  readers. 


The  Octroi  at  lesoire,  by  David  Starr  Jordan,  president 
of  the  University  of  Indiana,  is  publislied  in  the 
August  number  of  the  Popnlar  Science  Monthly  of 
New  York.  It  is  a  remarkably  brilliant  satire, 
and,  although  written  for  the  purpose  of  exposiiig 
the  fallacies  of  the  principles  of  a  protective  tariff, 
will  be  read  with  interest  and  profit  by  protection- 
ists as  well  as  free  traders.  We  have  rarely  seen 
so  good  an  argument  for  unrestricted  commerce. 


Pamphlets,  etc.,  received  :  Descriptive  List  of  Works 
on  Civil  Government,  by  the  Massachusetts  Society  for 
promoting  Good  Citizenship  (Boston) ;  International 
Copyright  on  Works  of  Art,  by  Thomas  Humpliry 
Ward;  Some  lietrospertivc  and  Prospective  Thovghts  on 
Surgery,  by  Donald  McLean,  M.D.,  of  Detroit;  Anti- 
pyrine,  by  Benjamin  Marshall,  M.D.of  San  Francisco; 
Report  of  the  Managers  of  the  Yale  Observatory  and  the 
Bulletins  of  the  Experiment  Stations  of  Louisiana  and 
Connecticut. 
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ilttliicinc  aria  pi^armatp. 

[Original  in  Popular  Science  iV^ews.] 
ILLUSTRATIONS  OF  ANTISEPTIC  SURGERY. 

BY   JOHN   CROWKLL,    M.D. 

The  application  of  the  antiseptic  method  to  the 
removal  of  malignant  growths  has  proved  satis- 
factory, when  we  consider  the  dubious  prospect  of 
success  attending  such  surgical  interference.  In 
new  growths  of  a  malignant  character,  there  is 
reasonable  hope  of  complete  removal  of  the  disease; 
and  this  is  a  potent  reason  for  justifying  the 
operation. 

It  is  a  well-known  fact  in  such  operations,  that 
the  non-return  of  the  malignant  growth  depends 
entirely  upon  the  complete  extirpation  of  the  dis- 
eased mass.  Of  course,  reference  should  be  had 
to  the  avoidance  of  danger  to  the  life  of  the  patient 
by  guarding  against  mechanical  injury,  and  by 
limiting  the  hemorrhage  to  a  minimum.  Among 
the  mechanical  injuries,  —  the  result  of  bungling 
or  carelessness,  —  may  be  mentioned  the  habit  of 
tearing  the  tumor  from  its  adhesions  in  its  capsule; 
rough  handling  of  cysts;  plunging  sharp  retractors 
into  the  tumor.  These  instruments  .should  be  used 
on  the  edge  of  the  wound  for  dilatation,  the  tumor 
itself  being  held  with  the  hand  during  the  entire 
operation.  Lateral  tearing  and  slitting  of  a  large 
vein  is  another  accident  to  be  guarded  against. 
The  rules  laid  down  by  Langenbeck  must  be  care- 
fully observed;  and  should  this  unfortunate  lesion 
occur  in  a  vein  of  the  .size  and  importance  of  the 
deep  jugular,  the  method  of  procedure,  as  given 
by  Gerster  in  his  recent  and  valuable  work  (p.  5.5), 
is  worthy  of  consideration. 

In  performing  important  amputations  of  limbs, 
the  antiseptic  method  should  be  carefully  observed. 
Every  observing  and  unprejudiced  surgeon  will 
admit  that,  since  the  adoption  of  the  new  process, 
there  has  been  a  remarkable  reduction  in  the  rate 
of  mortality  following  major  amputations.  When 
we  consider  that  formerly  one-third  of  all  ca.ses 
were  absolutely  lo.st  through  primary  Septicfcmiaor 
pyajmia,  or  indirectly  to  secondary  hemorrhage 
due  to  ulceration,  we  may  well  hesitate  before  we 
condenm,  or  even  slight,  a  process  that  practically 
prevents  death  from  blood-poisoning  or  secondary 
hemorrhage,  when  the  operation  has  been  per- 
formed under  strict  antiseptic  conditions.  Under 
favorable  conditions,  and  in  cases  that  were  not 
moribund  or  hopeless,  the  death-rate  does  not  ex- 
ceed five  per  cent  by  a  most  careful  estimate.  In 
amputations,  every  stage  of  the  operation  must  be 
covered  by  a-septic  precautions.  In  mildly  septic 
cases,  characterized  by  suppuration,  the  field  of 
operation  should  be  prepared  in  the  general  manner 
already  indicated  in  a  former  article.  After  the 
patient  has  been  anesthetized,  and  Esmarch's  con- 
strictor applied,  the  whole  surface  of  the  limb,  ex- 
cepting the  field  of  operation,  is  wrapped  in  clean 
towels,  the  hands  of  the  operators  are  finally  disin- 
fected, the  irrigator  is  started,  and  the  operation 
commenced.  By  the  exercise  of  a  moderate  amount 
of  care  in  the  management  of  details,  it  is  not  very 
difficult  in  such  cases  to  prevent  suppuration,  and 
secure  primary  union. 

But  when  the  amputation  has  to  be  done  through 
ulcerating  or  suppurating  portions  of  the  limb,  the 
surgeon  is  confronted  with  a  more  difficult  problem. 
The  precautions  taken  are  more  radical,  and  the 
skin  surrounding  the  sinus  or  ulcer  must  be  treated 
with  soap  and  water,  applied  with  the  friction  of 
the  brush:  the  ulcer  or  sinus  must  be  thoroughly 
washed  with  an  eight  per  cent  solution  of  chloride 
of  zinc,  and  the  granulations  scraped  off  with  a 
sharp-edged  spoon.  In  septic  cases  of  still  greater 
intensity,  the  difficulties  encountered  are  more  for- 


midable, and  the  traumatic  lesion  must  be  guarded 
by  the  strongest  antiseptic;  an  irrigation,  I  :  500, 
to  1  :  1,000,  of  bichloride  being  justified.  ■ 

In  dealing  with  such  filthy  masses,  the  hands 
coming  in  contact  with  the  infected  tissues  must 
be  repeatedly  washed  in  freshly  prepared  lotions, 
and  every  article  that  has  come  in  contact  with  the 
focus  of  infection  must  be  rejected. 

Amputation  wounds  of  this  description  require 
"  open  treatment,"  with  loose  packing  and  moist 
dressing,  but  no  sutures. 

In  laparotomy,  the  aseptic  method  affords  a 
most  interesting  field  of  observation  to  the  operator. 
This  department  of  surgery  has  been  the  most  un- 
satisfactory, aid  perhaps  the  least  scientific,  of  all 
the  wide  range  of  surgical  interference.  Indeed, 
many  authorities  have  gone  so  far  as  to  terra  ova- 
riotomy as  simple  butchery,  and  not  worthy  to  be 
dignified  as  surgery.  When  we  consider  the  results 
attending  this  operation,  the  risks  of  diagnosis, 
the  extended  complications,  and  the  dangers  re- 
sulting from  the  exposure  of  large  portions  of  the 
abdominal  viscera,  can  we  wonder  at  the  unwill- 
ingness of  many  surgeons  to  interfere  with  these 
abnormal  growths?  Is  it  not  strange  that  the 
results  have  been  so  discouraging?  It  is  more  sur- 
prising that  so  many  victims  have  survived  an 
ordeal  so  severe  and  uncertain. 

Although  the  aseptic  method  has  materially 
reduced  the  dangers  of  exploratory  laparotomy, 
yet  the  gi'eatest  caution  and  the  wisest  conser- 
vatism should  be  observed  in  attempting  operations 
of  this  character. 

For  no  surgeon  is  absolutely  sure  of  his  ground. 
He  must  work  to  some  extent  in  the  dark.  He 
may  be  thwarted  in  his  attempts  to  prevent  acci- 
dental wound  infection.  lie  may  encounter  the 
dangers  incidental  to  anaesthesia,  and  may  be  sur- 
prised by  those  insidious  conditions  so  often  found 
when  least  expected,  — nephritis,  thrombosis,  and 
emboli.sm.  Exploratory  incision  is  only  justified 
when,  in  a  disorder  threatening  life,  all  other  means 
of  diagnosis  have  failed,  or  when  ocular  inspec- 
tion or  digital  examination  can  alone  estimate  the 
extent  and  relations  of  mechanical  disturbances. 
In  such  cases,  due  observance  of  the  rules  against 
infection  will,  with  great  certainty,  exclude  sup- 
purative peritonitis. 

In  the  operation  for  the  removal  of  abdominal 
tumors,  the  usual  preparation  of  hands,  sponges, 
instruments,  and  other  uten.sils,  makes  it  unneces- 
sary to  apply  disinfectant  lotions  to  the  abdominal 
cavity,  where,  by  their  corrosive  properties,  mis- 
chief may  result.  Care  should  be  taken  against 
unnecessary  exposure  of  the  body,  for  excessive 
loss  of  heat  i»  a  great  factor  in  determining 
collapse.  And  this  principle  of  exposure  applies 
equally  to  the  contents  of  the  abdominal  cavity; 
and  the  greater  the  incision,  the  more  attention 
must  be  given  to  the  protection  of  the  intestines. 
Hot,  flat  sponges  or  warm  towels  should  hide  from 
view  every  thing  except  the  spot  to  be  operated 
upon.  Special  care  should  be  taken  against  un- 
due cooling  off  of  the  peritonaeum,  on  account  of 
the  collapse  that  may  follow.  Authorities  differ 
as  to  the  use  of  the  spray  during  the  operation. 
Some  consider  it  essential,  while  others  declare  it 
to  bo  "harmless  but  unnecessary."  The  use  of 
spray  in  general  is  really  an  objectionable  feature 
of  the  original  Listerian  method,  and  is  abandoned 
by  most  operators.  De  Gerster  declares  that  he 
has  not  used  the  spray  apparatus  since  1881.  In 
the  removal  of  an  abdominal  tumor,  an  ample  in- 
cision is  an  important  condition,  in  order  that  the 
whole  of  the  diseased  mass  may  be  easily  manipu- 
lated, especially  in  the  complication  of  adhesions. 
Of  course,  unnece'isarilij  long  incisions  should  be 
avoided,  because  the  exposure  of  a  large  peritoneal 


surface  to  the  atmospheric  air  is  attended  with 
risk;  but  this  precaution  has  given  rise  to  the  habit 
of  making  the  incision  too  small.  The  surgeon's 
discretion  will  guide  him  in  this  direction,  and  a 
practised  eye  is  better  than  any  technical  rule  of 
the  books.  The  relations  of  the  bladder  to  the 
tumor  should  not  be  overlooked.  Greig  Smith 
objects  to  emptying  the  bladder  before  operation, 
because  a  full  bladder  is  not  in  much  danger  of 
receiving  injury;  and  injury  to  an  empty  bladder 
has  not  unfrequently  occurred  in  the  presence  of 
abnormal  adhesions.  The  intervention  of  a  solid 
male  urethral  sound  is  u.seful  in  ascertaining  the 
extent  of  the  adhesions  of  the  bladder. 

After  the  removal  of  the  tumor,  and  the  thorough 
antiseptic  washings  and  cleansings  have  been  care- 
fully attended  to,  the  abdominal  wound  should  be 
closed  as  rapidly  as  is  consistent  with  thoroughness 
in  the  management  of  the  suture.  This  should 
combine  the  elements  of  simplicity  and  solidity;  a 
Peaslee's  needle  being  used  in  bringing  together 
the  abdominal  walls,  including  the  perinreum,  the 
points  of  enti'ance  and  emergence  being  at  least 
two  inches  from  the  edges  of  the  wound.  Gerster 
dnects  that  a  piece  of  disinfected  silver  wire,  or 
stout  silkworm  gut,  threaded  through  the  eye  of 
the  needle,  be  used,  armed  with  a  quill,  or  a  leaden 
plate  or  shot.  This  is  then  withdrawn,  bringing 
out  the  end  of  the  thread  from  one  side  of  the 
wound  to  the  other,  where  it  is  temporarily  secured 
by  an  artery  forceps.  These  retentive  sutures 
are  used  at  intervals  of  about  an  inch,  until  the 
entire  length  of  the  incision  is  covered  by  them. 
These  are  some  of  the  details  of  an  antiseptic 
method,  which,  in  the  hands  of  several  eminent 
specialists,  has  shown  admirable  results,  giving  to 
this  phase  of  laparotomy  the  dignity  of  a  surgical 
operation.  The  guarding  process  cannot  be  too 
rigidly  enforced,  for  oftentimes  an  insidious  septi- 
caemia will  vex  and  surprise  the  operator,  which 
can  be  traced  to  the  careless  use  of  sponges  by 
inexpert  hands,  or  by  having  too  mucli  interference 
by  superfluous  attendants.  There  is  no  disgui.sing 
the  ugly  fact  that  many  rapidly  fatal  cases,  which 
have  been  attributed  to  the  convenient  but  vague 
cause  of  "  shock,"  or  "  exhaustion,"  were  found 
upon  closer  inquiry  to  be  cases  of  acute  septicemia.  , 

And  so  through  aJl  operative  surgery,  the  new 
method  commends  itself  as  reasonable  from  a  scien- 
tific basis,  clean  and  safe  in  its  practical  process, 
humane  in  the  desire  to  save  life,  and  in  the  line  of 
that  evolution  which  is  opening  the  eyes  of  the  con- 
servative surgeon,  and  unfolding  new  sources  of 
power  in  every  department  of  scientific  investiga- 
tion. 


[Original  in  Popular  Science  News.'] 
SUCCESSFUL    MODERN    DENTISTRY. 

BY   M.    J.    GASTON. 

Oculists,  aurists,  chiropodists,  dentists,  and 
other  specialists  abound,  and  they  are  very  useful 
folk,  and  are  each  in  his  way  as  necessary  to  repair 
or  adjust  the  various  impaired  organs  of  the  human 
body  when  injured  by  disease  or  age  as  is  the  gen- 
eral practitioner  in  legitimate  medicine. 

No  one  of  the  professions  mentioned  is  more 
lucrative  or  more  useful  than  the  dentist,  —  he  who 
cares  for  the  primal  organs  of  digestion,  to  fit  them 
for  service  if  diseased,  or,  if  decay  destroy  the  origi- 
nals, to  furnish  substitutes  so  superior  that  art  sup- 
plies the  lack  of  the  natural  organs. 

Classes  of  graduates  leave  their  Alma  Mater  year 
after  year,  and  enter  the  profession,  who  become 
prosperous  and  wealthy  citizens  through  the  prac- 
tice of  this  specialty,  and  who  have  given  their  lives 
to  the  study  of  the  tooth,  and  the  application  and 
manufacture  of  artificial  teeth  when  the  originals 


142 


POPULAE  SCIENCE  NEWS. 


[September,  1888. 


are  gone,  to  the  great  improvement  of  their  pa- 
tients' health  and  of  their  personal  appearance  and 
full  enjoyment  of  life. 

The  original  method,  that  of  tying  the  end  bough 
of  a  strong  hickory  or  oak  sapling  to  an  aching  and 
decaying  tooth,  to  the  necessary  physical,  and  let  us 
hope  moral,  elevation  of  the  afflicted  patient,  is  now 
so  much  improved  upon  that  an  elegant  upholstered 
chair  and  a  breath  of  laughing-gas  makes  pain  a 
pleasure. 

The  tooth  may  be  said  to  be  an  enlarged  papilla 
of  the  iuouth  which  has  undergone  such  evolutional 
and  chemical  changes  that  it  has  acquired  a  remark- 
able degree  of  hardness. 

The  fully  developed  tooth  consists  of  three  parts, 
—  the  crown,  the  neck,  the  root.  In  the  centre  of  the 
tooth  is  a  canal,  which  is  filled  with  what  is  known 
as  dent  il  pulp.  This  consists  of  connective  tissue, 
nucleated  cells,  blood-vessels,  and  nerves.  Each 
cell  sends  one  process  or  more  into  the  tubules  of 
the  dentine,  while  other  attractions  or  repulsions 
unite  with  other  cells  in  the  membrane  and  in  the 
interior  of  the  mass. 

"  Upon  the  outer  surface  of  the  dentine  of  the 
crown  of  the  tooth  is  the  enamel,  the  hardest  sub- 
stance of  the  body.  It  is  composed  of  closely 
crowded    polyhedral  prisms,   the    enamel   prisms, 


Fig.  1. 

A,  Longitudinal  section  of  a  tootli;  e,  enamel;  c,  cementnni ; 
d,  dentine;  n,  nerve,  or  pulp.  B,  Enaniei  rodH  or  priemR. 
C,  ?>)amel  priHins  showing  arrangement  in  layers.  B  and 
C,  Magnified  450  diameters. 

enamel  columns,  enamel  rods."  Here,  as  in  many 
other  instances  of  scientific  inquiry,  one  is  met  by 
the  question  of  connection.  The  particles  are  in 
close  connection,  but  what  attraction  causes  them 
to  rush  into  combination?  What  invisible  force 
ranges  the  particles  into  rank  and  file,  hollow 
squares,  and  triangles?  And  why,  in  the  dentine 
pulp,  will  whole  brigades  of  particles  change  posi- 
tion and  form  anew? 

Enamel  is  one  of  the  most  indestructible  of  sub- 
stances arranged  in  the  same  polyhedral  figures; 
and  the  attraction  which  cements  these  prisms  to- 
gether is  a  substance,  force,  or  law,  as  unknown  to 
investigators  as  are  the  laws  of  crystallization. 

There  are  constant  improvements  in  manners  and 
methods  of  building  up  the  old  teeth,  and  fashion- 
ing the  artificial  sets.  One  of  the  latest  of  these 
improvements  is  given  to  the  public  by  a  paper  read 
by  Dr.  Abbott  before  the  New  York  Academy  of 
Medicine,  and  printed  in  the  Medical  Record. 

Artificial  sockets  may  be  excavated  in  the  jaw- 
bone, and  teeth  that  have  long  before  been  extracted 
may  be  inserted,  and,  being  for  a  time  fastened 
firmly  into  place,  become  in  time  thoroughly  united 
with  the  tissues  of  the  socket,  and  thus  become  ser- 


viceable members,  as  firmly  fixed  as  others  that  have 
never  been  displaced. 

This  is  now  spoken  of  as  a  new  wonder;  but 
there  is  on  record  an  account  of  a  like  operation, 
published  in  the  work  of  Abbe  Pard  in  1561. 

"  I  have  heard  of  an  operation  represented  by  a 
credible  person  that  he  saw  a  lady  of  the  prime 
nobility,  who,  instead  of  a  rotten  tooth  which  she 
drew,  made  a  sound  tooth,  which  was  drawn  fi-om 
one  of  her  waiting-maids  at  the  same  time,  to  be 


Fig.  2. 

Section  through  cementum  and  dentine,  c,  Lacuna!  or  cells  of 
cementura.  d.  Dentinal  tibres.  a.  Network  of  fibres  con- 
necting with  lacun». 

substituted  and  inserted  ;  which  tooth,  as  it  were, 
took  root,  and  in  time  grew  so  firm  as  that  she 
could  chaw  upon  it  as  well  as  upon  any  of  the 
rest." 

One  great  authority  upon  this  topic  inserted  a 
tooth  into  the  comb  of  a  cock  which  fully  grew  to 
the  comb. 

It  is  recommended  to  replant  the  tooth  if  knocked 
out  by  accident,  or  extracted  by  mistake.  And  one 
of  the  most  succes.sful  of  operations  is  the  re-insert- 
ing of  teeth  that  have  been  extracted  to  favor  diffi- 
cult surgical  operations,  as  in  abscesses. 

But  it  is  only  in  the  last  three  or  four  years  that 
Dr.  Younger  attempted  for  the  first  time  to  insert 
foreign  teeth  —  teeth  other  than  those  of  the  sub- 
jects—  into  artificial  sockets  in  the  jaw-bone,  and 
often  with  great  success.  He  has  performed  the 
same  feat  forty  times  or  more  with  success. 

As  no  person  who  has  undergone  this  method  has 
had  the  tooth  extracted  to  allow  investigation  of  the 
process  by  which  nature  does  her  work,  the  process 
is  unknown.  But  it  is  believed  that  a  union  takes 
place  between  the  membrane  covering  the  root  of 
the  tooth  and  the  tissues  of  the  bone. 

A  jioxt-ynortem  would  throw  light  upon  this 
subject. 

A  person  was  present  at  the  session  of  the  Medi- 
cal Society  before  whom  Dr.  Abbott  read  his  paper, 
who  had  had  two  teeth  implanted  six  months  be- 
fore, and  which  were  seen  to  be  firmly  fastened, 
although  they  had  been  extracted  from  the  jaws  of 
their  original  owners  eight  years  before. 

There  has  been  no  means  discovered  by  which  the 
artificial  plate  may  be  discarded  where  the  full  .set 
of  teeth  are  artificial;  but  science  has  accomplished 
so  much,  that  means  may  be  found  to  obviate  this 
difficulty. 

Iowa  Cixv,  Iowa,  Auci.  1. 


[Original  in  Popular  .Science  N'ewa.'] 

KUHNIA  AS  A  MEDICINE. 

BY   DR.    S.    F.    LANDKEY. 

A  VERY  common  plant  in  the  Central  and  West- 
ern States  commonly  known  as  hog-weed,  or  fallow- 
weed,  and  named  by  the  Miami  Indians  "Pony- 
tail,"  is  that  known  to  botanists  as  Kuhnia  eupato- 
rioide.i,  a  composite  plant  of  medicinal  value.  It  is 
called  hog-weed  because  common,  and  appropriat- 
ing more  than  its  share  of  ground  in  a  field ;  fal- 
low-weed, for  ityieljds  to  the  plough,  disappears  by 


cultivating  the  ground,  and  seems  to  thrive  best  in 
fallow-ground  and  neglected  places.  No  reliable 
information  can  be  gleaned  concerning  it  in  the 
dispensatories  and  usual  medical  sources.  These 
do  not  so  much  as  mention  its  name.  Even 
Paine's  Concentrated  Remedies,  that  gives  the  prop- 
erties (irregularly)  of  over  eight  hundred  plants, 
mentions  Kuhnia  fflulinosa,  and  then  refers  to  four 
species  of  Eupatorium !  proving  that  the  author 
did  not  understand  kuhnia.  Its  discovered  value, 
then,  can  be  conscientiously  claimed  by  the  author 
of  this  article,  —  one,  at  least,  of  the  best  remedies 
in  the  materia  medica. 

It  is  a  well-known  fact,  that  most  tonics  are  bit- 
ter; stimulants  pungent  and  warm-tasting;  as- 
tringents "  drawing;  "  narcotics  bitter,  acrid,  or 
unpleasant.  Taste  and  odor  thus  become  moder- 
ately safe  guides  to  an  experienced  judgment 
in  pronouncing  on  the  qualities  of  a  new  plant 
without  the  safer  and  more  accurate  methods 
of  chemistry,  which  are  not  always  available 
when  in  the  forest  or  field,  and  away  from  the 
laboratory.  Poisonous  plants,  too,  are  generally 
well  known :  those  that  are  non-poisonous,  not  in- 
imical to  health  and  life,  are  the  only  safe  ones  to 
be  tested  by  odor  and  taste.  Having  had  a  botan- 
ical knowledge  of  kuhnia,  and  its  Order,  Compo- 
sitai,  I  did  not  hesitate  to  taste  and  examine  it 
critically,  with  a  view  to  its  utility  as  a  med- 
icine. This  was  some  years  since,  on  coming 
out  of  a  house  where  lay  several  children  severely 
afflicted  with  dysentery.  The  horrible  tormina 
and  tenesmus  demanded  that  something  be  done  at 
once  for  their  relief.  Opiates  and  astringents 
seemed  but  to  aggravate  their  distresses.  I  knew 
the  plant  was  excellent  in  diarrhoea,  why  not  in 
acute  dysentery?  An  infusion  made  by  pouring 
boiling  water  on  the  leaves,  —  an  ounce  or  more  of 
leaves  to  the  pint  of  water,  covering  till  nearly 
cool,  —  was  given  freely  —  almost  without  regard  to 
quantity.  The  effects  were  magical.  The  pains 
ceased:  no  blood  nor  mucus  were  any  longer  ob- 
served in  the  dejections.  Speedy  recoveries  were 
the  rule.  The  medicine  being  cheap  and  com- 
mon, the  poor  could  pay  a  reasonable  bill.  It  warmed 
the  stomach,  produced  a  determination  of  blood 
to  the  surface,  promoted  sweating,  and  thus  re- 
lieved the  over-gorged  colon  and  small  intestines. 
It  seemed  also  to  act  as  a  local  auiBsthetic  to  the 
painful  inflamed  mucous  surfaces  of  these  organs. 
As  a  diffusible  stimulant,  the  patient's  muscles 
were  strengthened  —  no  combination  of  tonics  and 
stimulants  could  have  acted  more  promptly.  In 
twelve  to  twenty-four  hours  convalescence  began. 
During  the  prevalence  of  the  endemic  dysentery 
in  Kokomo  in  1862  was  the  best  test  of  its  efficacy. 

One  family  had  lost  two  of  their  children.  The 
father  prevailed  on  me  to  leave  my  own  town,  and 
stay  at  his  house,  while  the  disease  lasted  in  his 
family.  No  others  died,  —  a  family  of  six  still 
living  at  the  close  of  the  endemic.  Nor  did  they 
any  longer  fear  its  ravages.  l\Iy  services  were  no 
longer  needed;  for  they  had  learned  to  use,  success- 
fully, the  remedy.  It  has  been  found  equally  good 
in  cases  of  atonic  dyspepsia,  general  debility, 
colic,  gastrodynia,  and  intermittent-fever.  The 
poor  man's  panacea,  —  it  calms  a  fever  equal  to  qui- 
nine, and  acts  as  an  antiperiodic;  cures  a  colic  as 
quickly  as  allspice,  ginger,  and  dioscorein;  a 
stimulant  equally  as  good,  and  not  so  unpleasantly 
warm,  as  cayenne  pepper;  a  nervous  exhilarant 
little  below  the  best  of  wine,  without  its  intoxicat- 
ing qualities;  almost  a  specific  in  recent  colds, 
catarrh,  bronchitis,  and  croup.  Its  proper  sphere 
of  usefulness,  however,  is  in  toning  the  gastric  fol- 
licles, and  giving  tonicity  to  the  muscular  coat  of 
the  stomach  and  intestines.  Taken  cold,  the  in- 
fusion is  a  tonic;   warm,  it  is  a  diaphoretic  and 
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diffusible  stimulant,  in  doses  of  an  ounce  or  two. 
Boiling  dissipates  some  of  its  strength.  Even  the 
tincture  differs  in  its  action  from  the  infusion.  But 
the  leaves,  dried  or  green,  are  uniform  in  action 
if  properly  prepared.  Like  Withering's  infusion 
of  digitalis,  which  Dr.  Meigs  preferred  to  any 
other  preparation;  so  the  infusion  of  kuhnia  is 
the  preferred  method  of  using  it,  and  the  best  form 
of  administration.  Native  remedies  are  too  much 
ignored,  and  costly  foreign  products  are  too  often 
substituted.  America  has  a  materia  medica  of 
her  own,  unequalled  by  any  other  continent.  Will- 
ing hands  to  gather  her  products ;  able  chemists  to 
extract  the  medicinal  virtues;  and  careful,  intelli- 
gent, experienced  physicians  to  properly  administer 
these  .remedies,  —  are  all  she  needs  to  ameliorate 
the  sufferings  of  a  misguided  humanity. 


[Specially  compiled  for  the  Popular  Science  J^etcs.] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY   W.    8.    WELLS,    M.D. 

Dr.  Abril  communicates  to  the  London  Medical 
Record  a  rapid  and  simple  method  of  reducing 
dislocation  of  the  shoulder.  In  the  methods  ordi- 
narily employed  for  the  reduction  of  dislocations 
downward  of  the  humerus,  the  trunk  is  fixed,  and 
the  head  of  the  humerus  is  raised  into  the  glenoid 
cavity.  Dr.  Abril  inverts  this  procedure.  His 
plan  is  to  fix  the  humerus,  and  to  make  the  glen- 
oid cavity  descend  on  the  head  of  the  displaced 
bone.  He  makes  the  patient  stand  with  a  crutch 
in  his  axilla;  he  then  holds  the  hand  of  the  affected 
limb,  making  slight  traction  downward;  the  pa- 
tient is  now  to  let  himself  down  as  if  he  were 
going  to  fall  on  his  knees,  and  as  he  falls,  the  head 
of  the  humerus  glides  into  its  normal  place.  Dr. 
Abril  claims  for  his  method  that  it  is  most  simple, 
easily  and  quickly  done,  that  chloroform  is  not 
necessary  to  obtain  muscular  relaxation,  that  the 
pain  is  trifling,  and  that  no  assistants  are  required. 

The  British  Medical  Journal,  July  14,  calls 
attention  to  the  treatment  of  wounds  by  continued 
irrigatiou,  and  describes  a  permanent  apparatus 
now  in  use  in  the  London  Hospital.  This  com- 
prises a  large  tank  supplied  by  hot  and  cold  water- 
pipes  ;  a  window  in  its  side  shows  the  level  of  the 
water,  and  exposes  a  thermometer,  by  which  the 
temperature  of  the  water  is  adjusted.  From 
the  tank,  irrigating-pipes  pass  to  different  beds, 
and  the  water  is  drained  off  by  a  pipe  leading  to  the 
basement.  Irrigating-tubes  are  passed  through 
the  wound  to  be  treated,  and  the  passage  of  the 
water  through  the  tubes  is  kept  up  as  long  as  may 
be  necessary.  A  case  is  mentioned  in  which  a 
stream  of  water  has  been  running  over  a  crushed 
elbow,  day  and  night  without  intermission,  for 
nearly  three  months.  In  the  same  Journal  of  July 
7,  Mr.  Treves  describes  this  method,  and  reports 
a  case  in  which  a  stream  of  water  ran  through  a 
patient's  knee-joint,  without  a  moment's  cessation, 
for  a  period  of  thirty  days.  Cold  water  was  em- 
ployed, to  which  was  added  a  minute  quantity  of 
corrosive  sublimate,  carbolic  acid,  or  horacic  acid. 
Mr.  Treves  found  the  effect  of  this  plan  of  treat- 
ment very  pronounced.  It  relieved  pain,  reduced 
temperature  and  swelling,  and  promoted  the  cure. 

Tjie  London  Lancet  reports  a  case,  described  by 
Dr.  Desvernine,  of  repeated  hemorrhage  from  the 
mouth,  occurring  in  an  otherwise  healthy  man, 
aged  fifty-three,  the  cause  of  which  for  some  time 
was  obscure. 

On  making  a  laryngoscopic  examination,  an 
ovoid  tumor,  measuring  two  centimeters  by  one, 
was  found  attached  by  a  peduncle  to  the  laryngeal 


aspect  of  the  epiglottis.  The  tumor  appeared  to 
be  lobulated,  and  was  of  a  violet  color.  From  the 
hemorrhages,  the  color,  and  general  appearance  of 
the  tumor.  Dr.  Desvernine  diagnosed  it  as  an 
angioma,  and  decided  to  remove  it  by  means  of 
the  galvano-cautery,  which  was  accomplished  with- 
out difficulty,  the  pharynx  and  larynx  having  been 
previously  ansesthetized  by  means  of  a  strong 
solution  of  cocaine.  Examination  of  the  tumor 
showed  it  to  be  a  pedunculated  and  encapsuled 
angioma,  or  tumor  consisting  chiefly  of  newly 
formed  blood-vessels. 

At  the  last  meeting  of  the  American  ^Medical 
Association,  Dr.  Henry  J.  Reynolds  of  Chicago 
read  to  the  section  on  dermatology  and  syphil- 
ography,  a  paper  on  the  galvanic  method  of  treat- 
ing the  vegetable  parasitic  diseases  of  the  scalp. 
He  said  the  reason  that  all  heretofore  adopted 
methods  for  treating  these  diseases  had  been  ineffec- 
tual was  because  the  parasiticide  applications  em- 
ployed to  destroy  the  fungus  could  not  be  so  applied 
as  to  penetrate  the  hair-follicles  and  into  the  hair 
structure  itself,  — the  parts  invaded  by  the  disease. 

The  great  object  to  be  attained,  therefore,  must 
be  the  penetration  of  the  remedy  employed  to  the 
heretofore  inaccessible  parts.  He  employs  the  gal- 
vanic current  for  this  purpose. 

After  first  washing  well  with  soap  and  water,  he 
applies  a  one-per-cent  solution  of  bichloride  of 
mercury,  or  other  parasiticide  lotion,  with  the 
sponge  of  a  positive  electrode  of  a  Mcintosh  bat- 
tery, to  the  affected  part  for  about  ten  minutes 
once  a  day,  the  circuit  being  completed  by  placing 
the  negative  on  some  adjacent  point,  and  the  cur- 
rent should  be  as  strong  as  the  patient  can  bear. 

This  plan  is  indorsed  by  Drs.  Charon  and  Ge- 
vaert  of  the  Hospital  de  St.  Pierre,  Brussels. 

Dr.  Edward  Lang  of  Vienna  (Wiener  Med. 
Blatter)  reports  four  eases  in  which  cancer  and  the 
lesions  of  syphilis  coexisted  in  the  same  individual. 
He  believes  that  cancer  was  developed  upon  a  syphi- 
litic foundation,  and  that  the  latter  is  therefore  to 
be  regarded  as  one  of  the  possible,  though  very 
rare,  exciting  causes  of  carcinoma. 

The  Medical  Times  regards  a  solution  of  chromic 
acid,  from  two  to  five  grains  to  the  ounce,  as 
perhaps  the  best  application  to  mucous  patches, 
especially  to  those  in  the  mouth  and  the  pharynx. 

Dr.  Hoffmann  of  BaAen-Baden  (Medical  News) 
suggests,  regarding  the  treatment  of  enlarged  ton- 
sils, that,  instead  of  cutting  off  portions  by  the 
knife  or  tonsillotome,  a  blunt  hook  should  be 
passed  into  the  apertures  on  the  surface  of  the 
gland,  and  made  to  tear  its  way  out,  or  blunt- 
pointed  scissors  may  be  used  instead. 

The  result  of  this  treatment  is  to  evacuate  any 
retained  secretion  or  curdy  pus,  and  afterwards  to 
secure  diminution  in  size  of  the  gland,  by  cicatri- 
cial contraction  of  the  tears  or  cuts.  Dr.  Hoffmann 
prefers  the  blunt  hook  to  the  scissors. 

The  principle  of  this  practice  is  based  on  the 
view,  that  there  shall  not  be  allowed  to  remain, 
either  in  the  tonsils,  or  posterior  thereto,  any  open- 
ing which  has  not  been  explored  to  its  base,  and 
then  laid  open,  and  converted  into  a  cleft,  which, 
during  every  act  of  swallowing,  opens,  and  thereby 
empties  itself,  so  that  no  inflammatory  producte 
can  attach  themselves. 

The  Paris  correspondent  to  Philadelphia  Medical 
Times  writes  that  intestinal  antisepsis  in  typhoid- 
fever  cases  is  receiving  marked  attention.  In  the 
treatment  of  such  cases.  Professor  Bouchard  first 
introduced  naphthol ;  and  Dr.  Legroux  is  at  pres- 


ent applying  it  in  his  service  at  the  Children's 
Hospital  with  great  success.  As  soon  as  a  child  is 
brought  in,  suffering  with  symptoms  of  typhoid, 
the  intestines  are  at  once  cleared  out  with  calomel, 
given  in  doses  of  .30  to  .60  centigrams,  depending 
on  the  child's  age.  The  next  day  the  intestinal 
antiseptic  treatment  is  commenced  as  follows: 
li.  —  Naphthol  beta,  bismuth  salicylate,  ail  2.50 
grams.  M.  Divide  into  ten  powders,  and  give 
one  every  hour  in  a  wafer,  or  mixed  with  a  little 
milk  or  brandy.  If  the  diarrhoea  is  not  important, 
the  bismuth  may  be  left  out,  and  only  the  naphthol 
given;  and  if,  on  the  contrary,  there  is  constipa- 
tion, then  g^ve  the  following:  B.  —  Naphthol  beta, 
2.50  grams;  magnesia  salicylate,  2.50  to  5  grams. 
M.  Divide  in  ten  powders,  and  give  one  every 
hour  until  the  bowels  are  free,  and  then  continue 
with  naphthol  only,  as  before.  There  will  be  found 
a  diminution  or  entire  suppression  of  intestinal 
meteorism,  and  that  the  stools  are  disinfected,  no 
longer  giving  the  fetid  smell  of  typhoid.  The 
mouth  and  tongue  will  clear  up,  the  general  condi- 
tion will  improve,  and  the  disease  will  run  a  short 
course. 

With  the  view  of  preventing  ammoniacal  changes 
in  the  urine  in  chronic  cystitis,  Dr.  James  Little 
(Dublin  Journal  Medical  Science),  in  several  recent 
cases,  has  used  saccharin,  giving  about  six  of  the 
tabloids  daily.  In  all  these  cases,  when  the  urine 
was  passed,  or  the  residual  portion  drawn  off,  it 
was  free  from  ammoniacal  odor. 

The  Medical  Record  states  that  the  sticking- 
plaster  treatment  of  erysipelas  is  highly  recom- 
mended by  Professor  Wcilfler  of  Griitz.  Strips  of 
isinglass  plaster,  about  the  breadth  of  the  thumb, 
are  applied  over  the  affected  surface. 


THE  SIGHTSEER'S  HEADACHE. 
Of  the  lighter  penalties  which  pleasure  entails, 
none  probably  is  more  widely  known  and  felt,  or 
more  persistently  endured,  than  the  sightseer's  head- 
ache. It  is  nature's  tax  levied  on  the  comfort  of 
that  great  body  of  busy  idlers  to  which  we  all  at 
some  time  or  other  belong.  It  is  endemic  among 
the  frequenters  of  museums,  picture-galleries,  and 
exhibitions,  varying  somewhat,  perhaps,  in  different 
cases  in  its  precise  causation,  but  associated  always, 
in  a  manner  significant  of  its  origin,  with  the  habits 
of  the  observant  loiterer.  The  circumstances  in 
which  it  arises  afford  the  most  reliable  clew  to  its 
true  character.  Among  these,  temperature,  atmos- 
phere, and  strain,  both  of  body  and  mind,  though 
commonly  combined,  play  their  several  parts  in 
varying  degrees  of  activity.  The  influence  of  a 
warm  and  close  atmosphere  as  a  cause  of  headache 
is  too  well  known  to  require  more  than  a  passing 
notice.  The  torpid  congestion  of  tissue  which  it 
tends  to  induce,  and  from  which  the  bi-ain  is  not 
exempted,  is  familiar  to  most  of  us  as  a  morbid 
process  too  often  illustrated  in  our  painful  expe- 
rience. It  contributes  its  proportion,  doubtless, 
towards  that  total  of  malaise  which  affects  the 
visitor  to  a  crowded  picture-gallery  or  assembly- 
room,  and  culminates  in  the  localized  ache  which 
renders  the  slightest  mental  effort  a  weariness. 
The  very  general  prevalence  of  this  variety  of  head- 
ache, however,  and  its  independence  in  many  in- 
stances of  any  vitiation  of  atmosphere,  teach  us 
to  look  for  its  explanation  in  other  causes.  The 
effort  of  mind  implied  in  long-continued  observa- 
tion, even  though  this  does  not  involve  tlxe  strain 
of  study,  has  probably  an  appreciable  though  a 
secondary  influence.  Fatigue  certainly  has  an 
important  share  in  its  production;  but  it  is  with 
most  persons  rather  fatigue  of  muscle  than  of 
brain.     The  maintenance  of  the  upright  posture 
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during  several  hours  of  languid  locomotion;  the 
varied  and  frequent  movements  of  the  head,  com- 
monly in  an  upward  direction;  and  the  similar  and 
equal  restlessness  of  eyes,  whose  focus  of  vision 
shifts  at  every  turn,  as  a  new  object  presents  it- 
self, —  form  a  combined  series  of  forces  more  pow- 
erful in  this  respect  than  the  sunlight  and  frequent 
changes  of  mental  interest  and  attention  by  which 
they  are  accompanied.  The  muscular  strain  im- 
plied in  these  movements  is  necessarily  very  con- 
siderable: it  affects,  more  or  less,  every  member 
of  the  body.  But  the  distant  localization  of  tlie 
resulting  ache  has  probably  much  to  do  with  the 
unusual  activity  of  the  cervical  extensor  and  ro- 
tator muscles,  and  of  the  muscles  which  move  the 
eyeball.  Whatever  the  minor  influences  at  work, 
therefore,  there  can  be  little  doubt  that  mere 
fatigue  is  primarily  accountable  for  this  most 
general  form  of  headache,  and  that  rest  and  nour- 
ishment are  most  reliable  antidotes.  The  utility 
of  stimulants  for  this  purpose  is  necessarily  tem- 
porary and  deceptive.  One  improvement  on  ex- 
isting arrangements  ought  to  be  of  real  assistance 
to  the  suffering  sightseer,  if  more  generally  in- 
troduced by  responsible  authorities.  The  com- 
parative scarcity  of  seats  in  many  places  of 
amusement  has  often  been  noticed.  It  would  be 
much  to  the  public  advantage  if  this  want  were 
supplied.  For  the  attendants  at  exhibition  stalls, 
a  chair  for  occasional  use  is  an  absolute  necessity. 
—  Lancet. 


SOME  ANSWERS  IN  PHYSIOLOGY. 

As  an  additional  contribution  to  answers,  we  give 
the  following,  taken  by  the  writer  from  the  note- 
books of  pupils  of  one  of  the  high-schools  of  this 
country :  — 

"  Anatomy  is  dissecting  of  bodies  generally  life- 
less." "  Anatomy  is  study  of  parts  of  the  body, 
physiology  study  of  action  of  parts,  hygiene  is  appli- 
cation oi  these  parts  "  (Italics  are  ours).  "Kinds 
of  bathing,  adapted  to  the  age,  quantity,  cjuality, 
and  health  of  the  person."  "  Supernator  are  the 
muscles  about  the  back."  "  The  hygiene  of  a  muscle 
should  have  proper  rest  and  exercise."  "  Hygiene 
is  the  study  of  the  time  and  manner  of  the  action 
of  the  muscles  and  large  blood-vessels."  "  The 
mouth  is  the  commencement  of  the  alimentary 
canal,  and  it  extends  through  the  throat,  oesoph- 
agus into  the  stomach."  "  The  extent  of  the  mouth 
helps  the  digestion  of  food."  "  Nervous  system  a 
decided  part  of  the  body."  "  A  young  person  who 
goes  to  parties  and  has  great  excitement  has  gen- 
erally some  brain  trouble,  such  as  St.  Vitus  dance." 
"It  is  far  more  reliable  to  drive  out  the  fire  of  a 
room  and  put  on  extra  clothing  than  it  is  to  put  on 
no  clotliing  and  sit  in  front  of  a  burning  fire." 
"  Soap  is  important  in  carrying  off  the  fat  of  the 
body."  "  What  is  eaten  by  the  body  has  some- 
times been  taken  as  food."  "  The  third  cavity  is 
the  pelvis,  which  contains  tlie  vital  organs."  "  In  a 
diet  of  twenty-four  hours  a  man  should  eat  some  of 
all  the  nutritious  articles."  —  From  "  Teaching 
Phgsiology  in  the  Public  Schools,^'  in  the  Popular 
Science  Monthlv  for  August. 


MEDICAL  MEMORANDA. 
Taking  the  Thermometer,  and  Losing  the 
Temperature.  —  An  Italian  patient  in  one  of 
Dr.  Shrady's  wards  in  St.  Francis  IIo.spital,  delib- 
erately chewed  a  fever-thermometer,  and  swal- 
lowed the  greater  part  of  it  before  he  was  made  to 
understand  that  the  instrument  was  not  intended 
as  a  medicine.  Luckily,  he  has  had  no  subsequent 
increase  of  temperature,  which  would  make  it 
necessary  to  risk  another  thermometer  in  that  way. 
The  rectum  will  be  the  next  choice. 


Photographs  of  the  Eye.  —  Dr.  Claude  du 
Bois-Reymond  and  Professor  Cohn  have  obtained 
photographs  of  the  eye  by  means  of  the  lightning 
illumination.  The  illumination  is  so  sudden  and 
fleeting,  that  when  it  occurs  in  a  chamber  in  pre- 
vious absolute  darkness,  the  pupil  has  not  time  to 
contract,  and  thus  the  maximal  dilatation  can  be 
represented  on  photographs.  It  is  hoped  that  by 
appropriate  arrangements  the  retina  can  thus  be 
photographed  during  life. 

Detection  of  Typhoid  Bacilli.  —  Dr.  Vic- 
tor C.  Vaughan,  director  of  the  laboratory  of  hy- 
giene at  the  University  of  ^Michigan,  thus  describes 
how  he  detected  the  germs  of  typhoid-fever  in  the 
air  taken  from  the  sewer:  "  A  quart  bottle  was  filled 
with  boiling  water.  This  destroyed  any  germs 
that  might  be  present  in  the  bottle.  After  cooling, 
the  bottle  was  held  in  the  sewer  with  one  hand; 
the  space  about  the  arm  being  closed,  in  order  to 
prevent  the  gas  coming  up  into  the  face.  With 
the  thumb  and  finger  the  cork  was  removed  from 
the  bottle.  Of  course  the  water  passed  out,  and 
the  sewer-gas  passed  in.  The  stopper  was  replaced 
while  the  bottle  was  still  in  the  sewer.  Some  days 
later  a  half-ounce  of  sterilized  water  was  poured  into 
the  bottle,  shaken,  and  cultures  made  with  this 
showed  the  presence  of  the  typhoid  bacillus." 

An  Automatic  Apothecary.  —  An  American 
manufacturer  of  sugar-coated  pills  added  to  the 
attractions  of  an  exhibit  of  his  product  in  Lon- 
don an  ingenious  piece  of  mechanism,  which 
might  have  been  intended  to  represent  the  phar- 
macist of  the  future.  It  was  in  the  form  of  a 
cabinet,  provided  with  a  series  of  knobs  or  buttons, 
each  inscribed  with  the  name  of  some  malady  for 
which  a  remedy  might  be  asked.  The  customer 
puts  a  coin  into  a  slit,  and  presses  the  button  call- 
ing for  the  remedy  hei  requires,  when  immediately 
a  drawer  flies  out  containing  the  article  .sought. 
This  automatic  dispenser,  of  course,  makes  no 
mistakes.  If  the  customer  accidentally  presses 
the  wrong  button,  he  alone  is  responsible  for  the 
error. 


HUMORS. 

An  Ambiguous  Compliment.  —  "If  you  use 
my  mixture  once,"  said  a  patent-medicine  man, 
"I'm  sure  you  will  neveru.se  any  other."  —  "  No," 
was  the  reply,  "  I  don't  suppose  I  ever  would." 

A  Remarkahle  Operation.  —  Reporter  (to 
eminent  physician)  :  "  Any  thing  new  this  morn- 
ing, doctor?  " 

Eminent  Physician:  "Oh — -urn  —  ah,  yes:  an 
operation  at  the  Cheek  and  Chin  Hospital,  one 
of  the  most  wonderful  known  to  science. .  I  took 
out  a  man's  pericaidium,  put  three  stitches  in  it, 
and  restored  it.  The  patient  lived  twenty  minutes. 
A  most  rare  and  successful  case." 

IIow  TO  HE  Healthy.  —  All  that  one  has  to 
do  to  maintain  perfect  health  is  to  carry  a  buck- 
eye and  a  potato  in  the  pocket ;  wear  a  lung,  pad 
a  couple  of  porous  plasters,  and  a  magnetic  belt; 
go  to  bed  at  nine  o'clock  every  night,  and  get  up  at 
six  in  the  morning,  taking  a  cold-water  bath,  and 
walking  seven  miles  every  day  before  breakfast; 
abstain  from  the  use  of  tobacco,  tea,  coffee,  all 
manner  of  intoxicant^,  and  rich  food  of  every 
description.  By  obeying  the  above  simple  rules, 
your  life  may  be  made  one  continual  round  of 
giddy  health.  —  Texas  Siflings. 

He  couldn't  afford  it.  —  A  mother  was 
urging  her  son  to  purchase  an  overcoat,  and  he  was 
insi-sting  that  he  could  not  afford  one. 

"Very  well,  then,"  said  she,  "you  will  get 
pneumonia,  see  if  you  don't." 

"  No,"  said  he,  "  I  won't  get  that  either;  I  can't 
afford  any  thing  new."  —  New-  York  Sun. 
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Save  us  from  the  critics,  but  bless  tbe  pen,  espe- 
cially it  Esterbrook  is  stamped  upon  it.  The  stationers 
furnisli  tliem. 


Dr.  W.  C.  Cavenagh,  Memphis,  Tenn.,  writes: 
"  For  weak  digestion,  general  debility,  and  want  of 
appetite,  I  cheerfully  recommend  '  Colden's  Liquid 
Beef  Tonic'  " 

— • — 

In  1879  a  Boyle  Ice  Machine  was  erected  at  At- 
lanta, on  a  new  plan,  making  ice  from  distilled  water; 
and  so  carefully  was  it  designed,  tliat  it  proved  a  most 
perfect  success,  and  lias  been  the  inoilel  after  which 
all  the  Boyle  ice  machines  liave  been  built  since  tlien. 


Although  it  has  only  been  in  the  market  for  a  short 
time,  tlie  number  of  Sawyer  Hot  Water  and  Steaim 
Heatkks  in  use  is  very  large,  and  constantly  increas- 
ing. It  is  a  most  excellent  apparatus,  and  worthy  of 
the  attention  of  those  intending  to  introduce  a  heating 
system  into  their  buildings. 


The  success  attained  by  the  U.  S.  Gutta  Percha 
Paint  Company  of  Providence,  R.I.,  in  the  introduction 
of  their  manufactures,  is  due  to  the  fact  that  they  have 
from  the  tirst  held  firmly  to  the  plan  of  supplying  iirst- 
class  goods  at  reasonal)le  prices.  In  addition  to  their 
U.  S  Gutta  Percha  Paint  and  "H.  P."  Restorative 
Oil,  both  of  which  they  manufacture  and  control,  they 
have  other  valuable  specialties  in  paints  which  our 
readers  will  do  well  to  inform  themselves  about. 


Dr.  H.  p.  Atheuton,  Great  Harrington,  Ma.ss., 
says,  "I  have  been  using  and  prescribing  your  Acid 
Phosphate  for  a  number  of  years.  The  results  have 
been  so  satisfactory  as  to  justify  me  in  giving  it  my 
unqualified  indorsement.  I  have  found  it  a  refreshing 
and  exhilarating  beverage  during  summer  months. 
In  a  case  of  reformed  inebriety,  I  have  observed  its 
restorative  effect  in  toning  up  the  system,  and  corract- 
ing  the  nervous  derangement,  of  the  subject." 


It  is  a  growing  conviction,  notwithstanding  the 
large  number  of  fountain  pens,  stylographs,  and  simi- 
lar writing  devices,  the  majority  of  which  are  but 
vanity  and  vexation  of  spirit,  that  nothing  has  yet 
supplanted  the  old-fashioned  lead  pencil  in  etliciency 
and  reliability.  The  efficiency  of  the  lead  pencil,  liow- 
ever,  depends  very  much  upon  the  care  bestowed  in 
its  manufacture,  the  quality  of  the  materials  used,  and 
the  attention  given  to  the  proper  grading  of  the  leads. 
It  is  our  pleasure  to  say  that  Dixon's  "  American 
Graphite"  pencils,  made  by  the  Joseph  Dixon  Cruci- 
ble Co.,  Jersey  City,  N.J.,  fill  all  the  requirements 
of  a  perfect  pencil.  The  workmanship  is  unexcelled 
throughout:  the  wood  is  soft  and  easily  cut;  the  leads 
are  tough,  and  smooth,  and  free  from  grit;  and  the  ten 
degrees  of  hardness  in  which  they  are  made  permits 
the  selecting  of  a  pencil  just  suited  to  the  work  re- 
quired of  it. 
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J.   H.   DEBRAY. 

We  give  below  a  portiait  of  the  distin- 
guished French  chemist  .1.  H.  Uebray,  who 
died  at  Paris  on  the  tenlh  day  of  last  Jul^',  at 
the  age  of  sixty-one  years. 

The  name  of  Debra3-  is  almost  constantly 
associated  with  that  of  Deville,  who  was  at 
first  his  instructor  in  chemistiy,  but  who  soon 
became  his  co-worker,  —  a  connection  which 
was  kept  up  for  many  years,  until  the  retire- 
ment of  Deville  from  active  work. 

Debray  made  numerous  investigations  upon 
glucinium,  molybdenum,  tungsten,  and  allied 
elements,  in  the  line  of  synthetic  mineralogy- ; 
but  it  maj'  be  said  that  his  two  principal 
works  were  his  studies  of  the  platinum  group 
of  metals  and  his  researches  upon  the  disso- 
ciation of  chemical  compounds.  In  connec- 
tion with  his  friend  Deville,  he  made  a  most 
exhaustive  study  of  the  pi-operties  of  plati- 
num and  the  metals  chemically  allied  to  it. 
The  investigations  extended  over  a  term  of 
twenty  jears,  and  added  much  to  our  knowl- 
edge of  these  peculiar  elements,  besides  hav- 
ing great  practical  value  in  determining  the 
best  met&llurgical  methods  for  smelting  and 
working  these  useful  and  valuable  metals. 

In  taking  up  the  study  of  the  laws  of  disso- 
ciation, he  entered  a  field  alieady  opened  by 
Deville.  He  showed,  that,  when  many  chem- 
ical compounds  are  submitted  to  the  action 
of  heat   in    closed  vessels,   they  are   decom- 


posed into  their  constituents,  and  that  this 
decomposition  is  dependent  upon  temperature 
and  pressure,  and  is  governed  by  exact  laws. 
He  found,  for  example,  that  when  carbon- 
ate of  lime  is  heated  in  a  closed  vessel,  at  a 
low  red  heat  it  is  decomposed,  and  carbonic 
dioxide  is  given  off,  but  that  at  a  temperature 
of  about  1580°  F.  the  decomposition  ceases 
as  soon  as  the  disengaged  carbonic  deposit 
acquires  a  tension  of  85  millimeters  (3^  inches) . 
If  the  temperature  is  increased  to  1904°  F. 
the  decomposition  is  not  arrested  until  the  ten- 
sion of  the  confined  gas  equals  520  millimeters 
(20  inches).  These  phenomena  are  analogous 
to  those  of  the  solution  of  solids  and  the 
vaporization  of  liquids,  and  not  onl_y  are  of 
the  highest  importance   from  a  chemical  point 


of  view,  but  indicate  the  connection  between 
chemical  and  phj-sical  laws. 

Debraj'  was  a  member  of  the  faculty  of  the 
Normal  School  at  Paris,  and  in  charge  of  its 
laboratory.  Under  his  care  and  that  of  his 
predecessor,  Deville,  man^'  celebrated  chemists 
have  received  their  education  in  this  labora- 
tory, and  much  valuable  work  has  been  accom- 
plished, among  which  maj-  be  mentioned  the 
isolation  of  the  element  fluorine  by  Moissan. 
He  was  in  ever}-  waj-  a  most  eminent  and  dis- 
tinguished chemist,  and  his  loss  will  be  severely 
felt  in  scientific  circles. 


NOTES  FOR  AMATEUR  PHOTOGRAPHERS. 
The  advantage  of  keeping  the  developing 
fluid  on  a  plate  in  constant  motion  is  indisput- 
able. The  development  proceeds  more  evenly, 
air-bubbles  are  removed,  and  spots  and  streaks 
are  to  a  large  extent  prevented.  We  illustrate 
a  simple  mechanical  arrangement  (Fig.  1)  on 


the  principle  of  the  pendulum,  which  can  be 
made  by  any  amateur,  and  will  be  found  very 
convenient.  The  supporting  framework  is 
made  of  stout  wire  covered  with  rubber  tubin<r. 


Glass  rods  might  be  substituted  if  one  has  a 
little  skill  in  glass-blowing.  It  is  onl}'  neces- 
sary to  fill  the  tray  with  the  developing  fluid, 
immerse  the  plate,  and  set  the  apparatus  in 


motion,  which  will  continue  for  a  period  long 
enough  for  the  development  of  the  most  re- 
fractory plate. 

The  "  photographic  spectre  "  (Fig.  2)  is  an 
amusing    application    of    the    process,   sadly 
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familiar  to  most  amateurs,  of  taking  two 
pictures  on  the  same  plate.  The  illustration 
shows  a  person  confronted  b^-  a  gigantic 
phantom ;    and   the    effect   was    produced    as 


Fig.  "S. 

follows  :  The  person  sitting  in  the  chair  was 
first  focussed  upon  the  ground  glass  of  the 
camera,  and  the  place  where  the  instrument 
stood,  marked  upon  the  ground.  It  was  then 
moved  towards   a   person   covered  with  white 


Fio.  4. 


cloth,  representing  the  ghost,  until  his  image 
was  of  a  sufficient  magnitude,  and  the  posi- 
tion of  tlie  camera  again  marked.  The  camera 
was  then  returned  to  its   first  position,   and 


the  first  sitter  photographed  in  the  usual  waj-. 
The  person  representing  tlie  spectre  then 
took  his  place,  the  instrument  was  moved  to 
its  second  position,  and  a  verj-  short  exposure 
given  ;  this  was  sufficient  to  impress  the  second 
image  on  the  plate  without  obliterating  the 
details  underneath  it,  thus  giving  the  efl'ect 
of  transparency  to  the  supposed  spiritual 
visitor.  The  development  and  subsequent 
treatment  of  the  plate  was  carried  out  in  the 
usual  manner. 

The  "  photo-bust,"  or  statuary  effect,  is  verj- 
easily  accomplished.  Fig.  3  shows  the  result 
obtained  by  the  method,  and  Fig.  4  the  ar- 
rangement of  the  model.  A  piece  of  wood 
painted  to  represent  a  pedestal  is  placed  in 
position,  and  the  subject  stands  behind  it, 
posed  so  that  only  the  head  and  bust  are 
visible.  A  more  realistic  effect  is  obtained 
by  powdering  the  face  and  hair.  A  perfectly 
black  background  is  used  ;  and  after  the  picture 
is  developed,  the  arms  or  an}-  parts  of  the  figure 
not  intended  to  be  shown  are  scraped  off  the 
plate  with  a  knife.  The  glass  is  thus  rendered 
transparent,  and  in  the  finished  photograph 
the  portrait  bust  stands  out  against  a  black 
background  like  a  marble  statue. 

We  are  indebted  to  La  Nature  for  the  above 

engravings. 

♦ 

[Original  in  Popular  St-ience  JWw-s.] 
THE  ROYAL  BOTANICAL  GARDENS  AT  KEW. 

BY    K.    B.    CLAYPOLE. 

Botanical  gardens  on  a  wet  day  are  not  attrac- 
tive to  the  general  visitor,  and  even  the  student  of 
botany  or  horticulture  would  do  well  to  wait  for 
sunshine,  if  he  would  to  the  full  enjoy  their  beauties. 
If,  however,  limited  time  compels  him  to  take  the 
day  apportioned  for  his  visit  to  the  Royal  Botanic 
(iardens  at  Kew,  be  it  wet  or  fine,  he  will  be  amply 
repaid  for  his  courage,  even  if  he  should  get  no 
farther  than  the  museums  of  economic  botany. 

These  museums,  three  in  number,  owe  their 
origin  to  the  first  director  of  the  Gardens,  Sir 
W.  J.  Hooker,  who  took  advantage  of  the  addi- 
tion of  a  building  to  the  Gardens  in  1847  to  ask 
permission  to  have  one  room  in  it  fitted  up  with 
cases  for  the  exhibition  of  vegetable  products,  — 
objects  which  neither  the  living  plants  of  the  Gar- 
den nor  the  preserved  specimens  of  the  Ileibarium 
could  show.  This  request  being  liberally  met, 
the  director  presented  his  private  collection  as  a 
nucleus,  and  the  museum  was  forthwith  com- 
menced. No  sooner  was  the  establishment  and 
aim  of  the  museum  generally  made  known,  than 
contributions  poured  in  from  all  quarters  of  the 
globe,  until,  in  a  few  years,  the  fen  rooms  of  the 
building,  with  its  passages  and  corners,  were  abso- 
lutely crammed  with  specimens.  Application  was 
then  made  to  P  irlianient  for  a  grant  to  defray  the 
expense  of  an  additional  building  for  the  proper 
accommodation  of  the  objects;  and,  as  the  result, 
the  house  occupied  by  Museum  No.  I.  was  oi^ened 
to  the  public  in  the  spring  of  1857. 

In  dividing  the  extensive  arranged  collections 
between 'the  two  museum  buildings,  advantage 
was'  taken  of  the  two  grand  classes  under  which 
the  orders  of  flowering  plants  are  found  to  be 
grouped  in  nature;  No.  I.  being  devoted  to  the 
dicotyledons  and  gymnosperras,  and  No.  II.  to 
monocotyledons,  together  with  all  the  products, 
etc.,  yielded  by  those  plants,  which  are  commonly 
regarded  as  not  bearing  flowers,  as  mosses,  ferns, 
seaweeds,  lichens,  and  fungi. 


It  is,  of  course,  impossible  in  a  short  time  to 
give  great  attention  to  all  the  orders  represented 
in  the  cases;  though,  as  we  pass  from  one  to 
another,  we  learn  the  sources  of  many  articles  of 
food,  medicine,  or  use  in  the  arts,  or  even  of  mere 
curiosity,  and  we  become  impressed  with  the 
great  number  of  the  products  furnished  by  the 
vegetable  kingdom  for  our  use  and  convenience. 
In  the  cashew-nut  order  (Anacardiacen:),  for  in- 
stance, we  find  a  series  of  specimens  illustrating 
the  preparation  of  Japanese  lacquer  and  the 
manufacture  of  lacquer  ware.  There  are  stems  of 
the  lacquer-tree  (Khtis  vernicifera,  etc.)  showing 
the  incisions  made  for  collecting  the  juice;  instru- 
ments used  for  making  the  incisions,  paring  the 
bark,  etc. ;  lacquer  in  different  stages  of  prep- 
aration; dyes  and  coloring  matters;  brushes, 
squares,  and  compasses  used  in  drawing  the  de- 
signs; and  a  drying  press,  in  which  the  work  is 
put  to  dry.  The  Leguminosee,  again,  occupy  fifteen 
cases,  one  of  them  being  very  attractive,  with 
various  specimens  of  Lisbon  copal,  —  recent  and 
fossil, — pebbly  copal,  African  copal,  and  a  fine 
mass  of  accra  from  the  Gold  Coast;  all  probably 
furnished  by  species  of  Copaifera.  The  Umhellif- 
erw  present  curious  objects  in  dry-looking  tufts  of 
plants  of  Azorella  selago  (Hook.  §7),  very  abundant 
in  Kerguclen's  Land,  where  it  often  covers  the 
ground  with  dense  masses  of  vegetation.  A  still 
denser,  haider  mass  is  afforded  by  Azorella  ccEnpUosa. 
(Vahl.),  the  bog  balsam,  a  singular  feature  in  the 
landscape  of  the  Falkland  Islands,  rising  in  h\ige, 
perfectly  hemispherical  hillocks,  often  two  to  four 
feet  in  height,  and  four  feet  in  diameter.  Close 
to  this  anomalous  umbellifer  is  a  very  fine  speci- 
men of  an  equally  strange  composite,  the  I'aoulia 
eximia  (Hook),  which,  growing  in  large,  whitish 
tufts  on  the  mountains  of  New  Zealand,  is  often 
mistaken,  even  at  a  short  distance,  for  a  recum- 
bent sheep ;  and  shepherds  have  been  known  to 
climb  up  to  a  mass  of  it,  thinking  it  one  of  their 
laggard  flock. 

There  is  also  a  valuable  series  of  materials, 
fruits,  etc.,  from  the  ancient  Pile  dwellings  in  the 
Swiss  lakes,  and  a  collection  of  wreaths  and  funeral 
offerings  from  the  tombs  of  Aahmes,  Rameses  IL, 
and  the  Princess  Nzi,  some  of  them  dating  from 
1300  to  1700  B.C. 

In  ifuseum  No.  II.,  among  the  products  of  the 
bamboos  and  palms,  are  the  gigantic  fruits  of  the 
coco  de  mer,  or  double  cocoanut  {Loiloicea  sechel- 
larum,  Lab.),  a  lofty  palm  limited  to  three  small, 
rocky  islands  of  the  Seychelle  group,  North-east 
Madagascar.  I'rior  to  the  discovery  of  these  islands, 
in  1743,  the  nuts  had  been  picked  up  floating  on 
the  ocean,  and  fabulous  stories  had  been  told  by 
mariners  respecting  their  origin.  The  slender 
trunk  of  the  palm,  twelve  to  eighteen  inches  in 
diameter,  attains  a  height  of  seventy  to  ninety 
feet,  surmounted  by  a  crown  of  fan-like  leaves, 
which,  with  leaf-stalk,  measure  from  twenty  to 
thirty  feet  in  length.  The  fruit,  resembling  two, 
or  even  thiee  or  four,  cocoanuts  joined  together, 
sometimes   weighs  forty  or  fifty   pounds. 

In  Museum  No.  IH.  may  be  studied  the  timber 
resources  of  various  countries  in  every  quarter  of 
the  globe.  From  New  Zealand  are  fine  planks 
of  woods  suitable  for  structural  or  building  pur- 
poses, and  choice  specimens  for  ornamental  cabinet 
work;  and,  a  mere  curiosity,  for  its  wood  is  soft 
and  useless  from  an  excess  of  gallic  and  tannic 
acid,  is  a  specimen  of  the  kohuterhuter  (Fuchsia 
excortica,  lAn.Jil),  a  large  bush  or  small  tree  ten  to 
thirty  feet  high,  with  a  trunk  sometimes  three  feet 
in  diameter.  Australia,  largely  represented  by 
her  acacia  and  eucalyptus  woods,  exhibits  a  group 
of  grass  gum-trees  (Xanthorrhoea  (juadrangulta,  V. 
Muell),  — singular  plants  belonging  to  the  Juncacw 
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or  rush  family.  The  flowers  are  borne  on  slender 
spikes,  often  three  or  four  feet  long,  starting  from 
among  the  crown  of  leaves  at  the  summit  of  the 
stem.  The  species  are  often  known  in  Australia 
as  black-boy  trees,  in  consequence  of  the  fancied 
resemblance  of  the  trunk  and  flower-spike  at  a 
distance  to  a  native  holding  a  spear. 

Down  the  centre  of  the  room  are  glazed  stands 
containing  a  series  illustrating  the  manufacture  of 
articles  of  wood  such  as  that  of  violins  at  >[unich, 
and  of  children's  toys  for  Noah's  arks,  as  carried  on 
in  Saxony.  For  these  the  rough  design  of  the  ani- 
mal required  for  representation  is  first  turned  in  a 
circular  piece  of  wood  by  the  lathe;  sections  are 
then  cut  out,  and  very  little  handwork  produces  from 
the  same  circle  a  sheep  or  a  wolf,  a  horse  or  an 
elephant. 

On  the  ceiling  is  a  representation  of  Amorpho- 
phallus  tilanum  (Becc),  a  gigantic  ai'oid,  native  of 
Sumatra,  whose  three-parted,  compound  leaf  rises 
to  the  altitude  of  a  tree,  while  the  blossom,  a  bur- 
den for  two  men  to  carry,  rises  from  the  root  with 
spathe  and  spadix,  after  the  fashion  of  our  Indian 
turnip. 

But  one  does  not  go  to  Kew  for  study  only,  and 
some  time  must  be  given  to  the  mere  enjoyment 
of  the  beauties  of  tropical  and  temperate  vegeta- 
tion as  offered  in  the  palm-house,  conservatories, 
and  various  houses  for  tree-ferns  and  water-lilies, 
and  in  the  Gardens  themselves  and  the  extensive 
arboretum.  Here  old  trees  spread  their  branches 
with  a  luxuriance  that  speaks  of  a  century  of  care- 
ful guarding,  and  avenues  and  vistas  of  young 
ones  promise  a  continuation  of  beauty  for  the 
future.  Pines,  spruces,  firs,  and  yews,  the  cedar 
of  Lebanon,  the  deodara  of  India,  and  California 
sequoias,  all  thrive  at  Kew  as  heartily  ai  native 
trees,  and  in  their  own  natural  beauty,  and  the 
added  beauty  of  their  surroundings,  form  pictures 
never  to  be  forgotten.  The  Royal  Botanic  Gar- 
dens at  Kew  are  indeed  a  paradise  to  the  lover  of 
nature,  and  fain  would  he  linger  indefinitely 
among  their  treasures. 


[Original  in  Popular  Science  News.] 

THE    TENDENCY    OF    MATTER    AT    THE 
SURFACE   OF  THE  EARTH. 

BY  W.  A.  ASHE,  F.R.A.S. 
I'AKT   I. 

It  is  a  very  popular  belief ,  and  one  that  is  taught 
in  all  elementary  text-books  bearing  on  the  subject, 
that  matter  at  the  surface  of  the  earth  has  a  ten- 
dency towards  the  poles;  because,  as  it  is  said,  of 
the  greater  value  of  gravity  there.  That  this  be- 
lief is  held.by  others  than  the  unscientific,  the  follow- 
ing quotation  from  Mr.  Proctor's  "  Saturn  and  his 
System"  will  sufficiently  prove;  and  it  will  serve  to 
point  out  how  general  and  unquestioned  this  belief 
is  as  well.  He  says,  "  It  appears  probable  that 
fluid  masses  at  the  surface  of  such  a  planet  would 
tend  to  form  two  vast  polar  oceans,  since  gravity  is 
so  much  greater  at  Saturn's  poles  than  equator." 

Mr.  Proctor  is,  of  course,  speaking  of  the  ten- 
dency of  matter  at  Saturn's  surface;  but  the  con- 
clusion is  equally  applicable  to  the  case  of  any 
heavenly  body  having  a  motion  of  rotation  and, 
presumably,  compression,  as  pointed  out  in  the 
first  part  of  the  quotation  used.  It  is  evident  that 
this  tendency  is  attributed  to  the  fact  of  Saturn's 
polar  being  less  than  its  equatorial  diameter,  al- 
though the  statement  is  made  as  if  the  effect  were 
produced  by  reason  of  the  single  fact  of  gravity 
being  greater  at  the  poles  than  equator,  —  a  char- 
acteristic that  belongs  to  every  rotating  sphere, 
and  which  we  know,  at  least  in  the  first  place,  does 
not  produce  a  poleward  tendency;  for  it  is  by 
means  of  this  motion  of  rotation  that  a  sphere  is 


transformed  into  a  spheroid,  by  tlietransferrence  of 
its  particles,  under  the  influence  of  gravity  and  the 
centrifugal  force  that  has  by  this  means  been  gen- 
erated, from  about  the  poles  towards'the  equator; 
so  that  we  are  justified  in  assuming  that  the  mere 
fact  of  gravity  being  greater  at  the  poles  than 
equator  is  insufficient  of  itself  to  produce  a  ten- 
dency in  this  direction.  There  are  other  circum- 
stances, as  we  shall  presently  see,  that  require  to 
be  considered  before  we  can  predict  the  direction 
of  the  tendency  of  matter  at  the  surface  of  any 
rotating  solid. 

It  may  aid  towards  the  general  understanding  of 
the  fallacy  contained  in  this  very  popular  belief  and 
Mr.  Proctor's  statement,  to  express  his  conclu.sion 
in  the  following  way:  "  If  a  sphere  is  caused  to 
rotate  about  an  axis,  we  know  that  an  oblate  sphe- 
roid will  be  developed  if  the  particles  forming  its 
mass  are  free  to  move;  if  not,  that  there  must  be 
a  tendency  in  the  direction  of  that  solid,  as  the 
result  of  the  forces  now  acting  upon  it;  but  once 
this  solid  has  been  developed,  or  partially  devel- 
oped, should  viscosity  or  any  other  cause  prevent 
its  being  fully  so  (the  possibility  of  the  sjJieroid 
being  over-developed  not  being  at  present  consid- 
ered), then  the  particles  of  its  matter  will  move,  or 
have  a  tendency  to  move,  back  to  the  outline  of 
the  perfect  sphere,  in  opposition  to  the  still  exist- 
ing forces  that  they  moved  in  response  to  in  ac- 
quiring their  present  position." 

If  we  consider  such  a  section  of  the  sphere  and 
spheroid  as  would  be  represented  by  the  circle  and 
ellipse,  it  would  seem  evident  that  any  fluid  mass 
on  the  latter  must  have  a  tendency  to  move  towards 
the  poles  or  minor  axis,  because  of  the  very  evident 
"  down-hill  "  course  it  would  be  following  in 
moving  in  this  direction;  but  it  is  just  on  what 
we  mean  by  the  term  "  down  hill "  that  every  thing 
depends.  If,  in  the  sphere  or  spheroid,  we  con- 
sider that  direction  as  downwards  which  approaches 
nearer  the  centre  of  gravity  than  the  other,  then, 
certainly,  would  matter  have  a  tendency  towards  the 
poles  in  the  case  of  the  earth  or  any  other  similar 
figure.  This  is  a  correct  definition  of  the  term 
"  downwards  "  in  every  case  that  we  may  consider, 
in  which  the  body  is  a.ssumed  as  being  at  rest; 
but,  once  a  motion  of  rotation  is  given  to  it,  our 
horizontal  plane,  or  plane  of  reference,  is  so  altered 
in  position,  that  what  may  have  been  downwards 
in  one  case  need  not  be  so  in  the  other.  As  an  il- 
lustration, let  us  consider  the  case  of  a  sphere  at 
rest,  covered  with  a  film  of  water.  In  this  case 
we  know  that  there  will  be  uniform  distribution  of 
the  film  over  the  whole  surface,  chiefly  because  the 
action  of  gravity  is  everywhere  at  right  angles  to 
the  surface  of  the  sphere  about  which  the  waters 
are  distributed,  or  to  the  hoiizontal  plane.  Now, 
if  our  sphere  acquires  a  motion  of  rotation,  a  new 
force  is  brought  into  existence  (the  centrifugal 
force),  which,  acting  in  a  direction  different  to 
that  of  gravity  (except  at  the  poles  and  equator), 
produces  a  resulting  tendency  to  movement  in 
matter,  which  is  in  every  case  different  to  that  it 
would  have  had,  had  it  been  acted  upon  by  the 
force  of  gravity  alone.  The  angular  difference  be- 
tween the  direction  in  which  gravity  alone  would 
have  acted,  and  that  in  which  the  combined  in- 
fluences of  gravity  and  the  centrifugal  force  are 
acting,  is  called  the  "  angle  of  the  vertical;  "  the 
plane  at  right  angles  to  this  combined  influence,  at 
every  point  of  the  surface  of  our  solid,  the  "  hori- 
zontal plane;  "  and,  onlyby knowing  the  difference 
between  this  and  the  actual  surface  of  the  solid  we 
are  considering,  is  it  possible  to  state  what  direc- 
tion on  the  mean  surface  of  our  solid  is  to  be  con- 
sidered "  downwards."  Thus,  it  will  be  seen, 
that,  to  predict  the  direction  of  the  tendency  of 
matter   at  the  surface   of   any  rotating  solid,   we 


must  consider,  in  connection  with  the  visible  out 
line  it  presents,  what  the  resulting  direction  of  the 
combined  action  of  gravity  and  the  centrifugal 
force  is  with  reference  to  the  surface;  and,  as  this 
resulting  direction  depends  entirely  on  the  value  of 
the  centrifugal  force  (which  is  itself  dependent  on 
the  rate  with  which  the  solid  is  rotating,  or  its 
diurnal  motion),  it  is  essential  that  in  considering 
the  resulting  tendency  of  matter  at  the  surface  of 
any  solid,  we  should  remember  that  all  such  con- 
siderations as  to  whether  gravity  is  ever  other  than 
greatest  at  the  poles,  or  whether  the  polar  or  equa- 
torial diameters  are  the  greater,  are  insufficient  of 
themselves  for  the  determination  of  the  question 
proposed.  Invariably,  no  matter  what  the  appar- 
ently exaggerated  outline  of  the  solid  we  are  con- 
sidering, if  that  outline  is  the  natural  development 
of  one  solid  into  another,  the  existing  condition 
must  be  more  nearly  one  in  which  the  particles  of 
its  matter  are  at  rest,  than  was  that  of  the  first; 
and,  failing  their  having  reached  the  solid  of  equi- 
librium corresponding  to  the  existing  forces,  owing 
to  their  motion  having  been  arrested  whilst  pro- 
ceeding in  the  required  direction,  then  their  ten- 
dency must  be  in  the  direction  of  that  original 
motion,  or  towards  the  equator;  so  that,  were 
their  ability  to  move  increased,  this  would  be  the 
direction  of  their  movement. 

(Concluded  next  month.) 


[Special  correspondence  of  the  Popular  Science  Newn.] 
PARIS  LETTER. 

The  principal  scientific  event  of  late  is  the  meet- 
ing which  has  been  held  of  the  Congrfes  pour 
I'fitude  de  la  Tuberculose  in  Paris.  The  initiator  of 
the  project  was  Professor  Verneuil,  and  the  meet- 
ing was  presided  over  by  Professor  Chauveau,  the 
well-known  physiologist.  The  second  meeting  is  to 
be  held  two  years  hence  under  M.  Villemin's  presi- 
dency. M.  Villemin  is  the  pioneer  of  the  recent 
notion  of  contagiousness  and  of  the  infectious 
nature  of  tuberculosis,  and  his  pait  in  the  advance 
of  science  has  been  a  very  great  one. 

Many  interesting  papers  have  been  read,  but 
none  of  any  very  great  importance,  —  none  that  are 
epoch-making  at  all.  M.  Nocard,  of  the  Paris 
Veterinary  School,  gave  some  useful  information 
concerning  the  danger  of  the  milk  and  meat  of 
tuberculous  animals  to  the  health.  Although  the 
milk  of  a  tuberculous  cow  contains  tuberculous 
bacilli  only  in  the  case  of  local  mammary  tuber- 
culosis, the  Comitedes  Epizootrcs  has  forbidden  the 
sale  of  the  milk  of  such  cows,  and  allows  it  to  be 
used  in  situ  and  for  animals  only,  after  boiling. 
Generally  speaking,  M.  Nocard  says,  that,  as  it  is 
impossible  practically  in  a  large  town  to  ascertain 
the  exact  origin  of  the  milk  sold  in  it,  the  milk, 
especially  for  children's  use,  should  always  be 
boiled.  If  unboiled  milk  were  absolutely  neces- 
sary, one  should  use  goat's  milk,  as  tuberculosis  is 
extremely  rare  in  this  sort  of  animal.  Concern- 
ing the  flesh  of  tuberculous  animals,  Bouley  was 
of  the  opinion  that  it  should  be  entirely  prohibited; 
and  his  motion  carried  the  day  in  a  meeting  held 
in  Antwerp.  But  the  strict  regulations  prescribed 
by  this  meeting  were  never  enforced ;  in  fact,  they 
were  much  too  strict.  Numerous  experiments  have 
shown,  before  and  since,  that  a  tuberculous  animal 
is  not  tuberculous  in  all  its  parts,  and  that  the  flesh 
is  very  rarely  so,  even  when  the  lungs  or  viscera 
are  extremely  tuberculous.  So,  in  1885  it  was 
resolved  in  France  to  prohibit  the  sale  of  the  flesh 
of  tuberculous  animals  only  when  the  tuberculous 
bacilli  are  found  out  of  the  affected  organs  or  of 
the  corresponding  lymphatic  ganglia. 

When  the  bacilli  are  found  only  in  these  parts, 
the  flesh  is  allowed  to  be  sold ;  the  diseased  organs 
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being  submitted  to  entire  destruction.  At  present 
the  general  regulations  are  the  following:  A 
tuberculous  animal  is  put  apart,  and  cannot  be 
displaced  unless  for  the  purpose  of  having  it  killed. 
Its  flesh  can  be  sold  for  alimentary  uses  so  long  as 
the  tuberculosis  has  been  recognized  to  be  local ; 
that  is,  to  be  confined  to  visceral  organs  and  to 
the  corresponding  ganglia.  The  hides  are  not 
allowed  to  be  used  unless  they  have  first  been  sub- 
mitted to  disinfection.  The  milk  of  tuberculous 
cows  can  be  used  only  for  animals,  after  boiling. 
These  regulations  are  wise,  being  sufficiently  strict 
for  the  protection  of  public  health,  and  keeping 
quite  abreast  of  the  present  state  of  science.  M. 
Nocard  communicated  some  experiments  of  an 
important  nature,  showing  that  the  juice  of  the 
meat  of  tuberculous  oxen  does  not  contain  any 
bacilli,  and  is  utterly  harmless.  It  is  known,  how- 
ever, that  under  certain  circumstances  the  blood 
may  contain  a  number  of  bacilli.  These  bacilli 
are,  of  course,  transported  in  the  whole  body,  and 
a  large  part  comes  in  the  muscular  tissues.  Here, 
however,  they  do  not  remain  long;  and  before  a 
week  has  elapsed  they  have  been  entirely  destroyed 
in  and  bi/  the  muscular  tissues  by  which  they  are 
digested,  so  to  speak.  So,  upon  the  whole,  the 
meat  of  tuberculous  animals  is  to  be  considered  as 
vei-y  faintly  or  not  at  all  dangerous  to  public 
health,  and  under  proper  restrictions  its  sale  is  to 
be  allowed.  jNIilk  when  the  mammary  glands  are 
not  tuberculous  is  not  dangerous;  but,  as  one  can- 
not ascertain  the  exact  origin  of  the  milk  sold  in 
cities,  it  should  always  be  boiled,  as  experiments 
have  shown  that  the  boiling  kills  all  the  bacilli. 
Impure  milk  makes  impure  cream  and  butter,  as 
M.  Bang  of  Copenhagen  has  seen,  and  great  care 
must  be  taken  as  to  the  origin  of  these. 

M.  Arloing  gave  some  Information  concerning 
experiments  he  is  making.  He  is  trying  to  find  a 
bacillus  that  is  able  to  kill  that  of  tuberculosis,  or 
a  disease  that  could  be  inoculated  without  great 
inconvenience,  and  would  preserve  against  tuber- 
culous inoculation.  He  has  tried  typhoid  bacilli 
without  any  success  :  they  seem  to  render  the 
progress  of  tuberculosis  easier  and  more  rapid. 
However,  he  believes  something  may  be  found  that 
will  prove  useful. 

The  Revue  Scientifique  has  published,  under  ]M. 
de  Lapparent's  name,  a  good  paper  on  the  proposed 
submarine  tunnel  between  England  and  France. 
He  is  a  strong  advocate  of  the  enterprise,  on  com- 
mercial grounds,  and  pronounces  the  work  of  an 
easy  realization.  The  scheme  o£  a  bridge  he  does 
not  relish  at  all,  and  thinks  the  structure  would 
not  last  long.  It  is,  however,  a  queer  thing  to  see 
how  the  English  affect  to  believe  that  the  tunnel 
would  be  a  great  danger  to  them,  while  the  notion 
has  never  come  to  the  French  that  it  would  be  one 
to  themselves.  No  one  will  believe  that  there  is 
any  difficulty  at  all  in  protecting  the  entrance  of, 
such  a  tunnel,  and  in  preventing  an  army  from 
coming  through  it  from  the  opposite  side. 

Interesting  experiments  have  been  recently 
made  in  Russia,  and  published  in  France,  on  the 
culture  of  vegetal  parasites  for  the  destruction  of 
injurious  insects.  The  result  is,  that,  in  works 
specially  gotten  up  for  the  purpose,  spores  of  Isaria 
destructor  have  been  abundantly  and  easily  culti- 
vated at  small  cost,  and  have  proved  exceedingly 
useful  for  the  destruction  of  Cleonus  punctiventris 
and  other  Coleoptera,  which  are  very  injurious  to 
beet-root.  Other  vegetal  parasites  are  known  that 
are  destined,  perhaps,  to  become  some  day  of  great 
use,  such  as  Entomophtlwra  grylli,  which  kills  the 
genus  Gryllus ;  others  which  have  destroyed  large 
quantities  of  Panolis  jiiniperda,  etc.     In  his  paper, 


published  in  the  Memoires  des  Naluralistes  de  la 
Noiivelle  Rusaie,  M.  Krassilstchik  gives  an  enumera- 
tion of  such  parasites,  and  of  the  epidemics  they 
have  brought  on  insects,  so  far  as  be  knows.  It 
may  be  hoped  that  many  insects  that  are  extremely 
injurious  to  fruits  or  crops  could  be  destroyed  by 
the  use  of  some  of  these  parasites,  and  be  prevented 
from  doing  such  mischief  as  they  do.  If  some 
vegetable  could  be  found  that  could  destroy  the 
Algerian  locusts,  it  would  be  a  public  good  for 
France's  large  colony,  which  has  been  this  year 
again  visited  by  the  terrible  plague. 

Two  French  engineers  have  projected  to  build 
for  the  Exhibition  a  large  terrestrial  globe  of  forty 
metres  circumference ;  that  is,  at  the  scale  of  one- 
millionth.  This  globe  is  to  be  supported  on  a 
strong  column,  on  which  it  will  rotate,  describing 
a  whole  turn  in  twenty-four  hours;  and  circular 
galleries  around  it  will  allow  of  an  easy  inspection. 
The  idea  is  a  very  good  one,  and  if  properly  car- 
ried out, — and  generally  Frenchmen  do  under- 
stand the  execution  of  such  plans,  —  will  be  a  real 
attraction  for  all. 

M.  A.  d'Assikr,  examining  the  questionem  vexa- 
tam  of  the  earth's  age,  arrives  at  the  conclusion  that 
it  is  about  half  a  million  of  years  for  the  nebular 
and  stellar  period,  and  about  twenty-five  millions 
(of  which  fifteen  are  passed)  for  the  period  of 
organic  beings.  When  about  twenty-six  million 
years  old,  our  mother-earth,  cold  and  lifeless  on 
account  of  the  sun's  disappearance,  shall  be  some- 
what shaken  in  consequence  of  the  moon  rushing 
on  her,  and  some  time  later  will  in  turn  rush  in 
the  sun.  This  affectionate  meeting,  if  M.  d'Assier 
is  well  informed,  will  cause  a  momentary  outbreak 
of  heat  and  light,  and  thus  the  earth  will  have 
done  with  its  troubles. 

M.  Pasteur  read  at  the  last  meeting  a  paper 
which  has  been  creating  a  good  deal  of  sensation. 
This  paper  is  from  Dr.  Gamaleia,  director  of  the 
anti-rabic  laboratory  of  Odessa.  M.  GamaTe'ia 
claims  to  have  discovered  the  method  of  preventing 
cholera  by  preventive  vaccination.  Ordinary  cul- 
tures of  the  cholera  bacillus  are  endowed  with  a 
very  feeble  virulency,  and  M.  (iamalela  says  that 
the  first  step  in  the  preparation  of  the  vaccination 
matter  consists  in  increasing  this  virulency.  This 
is  easily  obtained  by  cultivating  it  in  a  pigeon 
after  it  has  passed  through  a  guinea-pig.  This 
strong  virus  is  cultivated  in  broth,  and  then  sub- 
mitted to  the  temperature  of  120°  Centigrade  dur- 
ing twenty  minutes,  to  kill  the  bacilli.  This  ster- 
ilized culture  is  very  virulent  yet,  as  it  contains  a 
substance  which  kills  rapidly  the  animals  which 
are  inoculated  with  it,  although  it  contains  no 
more  bacilli.  If  this  sterilized  culture  is  inoculated 
in  small  quantities  at  different  times  (twelve  cubic 
centimeters  of  the  broth  in  two  or  three  doses  in 
as  many  days,  for  instance,  for  the  pigeoti),  it  does 
not  kill,  but  acts  as  a  preventive;  and  the  most 
virulent  culture  may  be  inoculated  without  causing 
any  choleraic  symptoms.  M.  Gamaleia  claims  that 
his  "  chemical  vaccine  "  —  it  is  a  chemical,  with- 
out living  organisms  —  confers  a  complete  immu- 
nity against  cholera.  He  proposes  to  come  to 
Paris  to  repeat  all  his  experiments  in  Pasteur's 
laboratory,  under  the  eyes  of  a  special  committee 
of  the  Academy  of  Sciences,  and  to  find,  by  ex- 
periments on  his  own  person,  the  dose  that  is 
necessary  for  anti-choleraic  vaccination.  This  pro- 
posal has  been  accepted,  and  the  Russian  scientist  is 
to  come  in  November  to  repeat  all  his  experiments. 
The  readers  of  the  Popular  Science  News  will  be 
kept  au  courant  of  this  very  important  discovery. 

H. 
Paris,  Aug.  22,  1888. 


SCIENTIFIC   liKEVITIES. 

Speed  of  Electricity.  —  There  is,  as  Pro- 
fessor Thompson  remarks,  no  assignable  "  velocity 
of  electricity,"  as  this  must  vary  with  the  current 
and  the  conductor.  Wheatstone,  in  1833,  seemed 
to  show  a  transmission  velocity  of  183,000  miles  a 
second  through  copper  wire ;  but  in  late  experiments 
signals  were  sent  over  ordinary  telegraph  vrires  on 
poles,  and  hadarate  of  only  14,000  to  16,000  miles. 
With  wires  near  the  earth,  the  velocity  was  12,000 
miles,  but  reached  24,000  on  very  high  wires. 

Application  of  the  Electrolysis  of  Cop- 
per TO  THE  Measurement  of  Electric  Cur- 
rents. —  In  the  process  of  standardizing  Sir 
William  Thomson's  new  electrical  instruments, 
Mr.  Gray  has  been  led  to  examine  the  accuracy 
of  the  method  by  means  of  jthe  deposition  of 
copper,  and  concludes  that  the  constant  of  an 
electric-current  instrument  can  be  obtained  with 
certainty,  by  this  method,  to  one-twentieth  of  one 
per  cent. 

Why  do  they? — A  correspondent  of  an  ex- 
change writes,  "  Apropos  of  left-handedness,  I 
should  like  to  see  a  satisfactory  explanation  of  the 
fact  that  women  always  (with  exceedingly  rare 
exceptions)  button  from  right  to  left,  and  men 
from  left  to  right.  Personally  I  have  remarked 
only  four  cases  of  exception  to  the  rule." 

Influence  of  Light  upon  Electrical  Dis- 
charges. —  Hertz,  in  a  previous  number  of  the 
Annalen  der  Physik,  having  called  attention  to  a 
remarkable  influence  of  the  ultra-violet  rays  upon 
electrical  discharges,  E.  Wiedemann  and  II.  Ebert 
repeated  his  researches,  and  have  confirmed  his  re- 
sults. When  a  spark  will  no  longer  pass  between 
the  terminals  of  a  Ruhmkorff  coil,  if  a  beam  of 
ultra-violet  light  falls  upon  the  electrodes,  the 
spark  will  traverse  the  interval  between  the  elec- 
trodes. Wiedemann  and  Ebert  show  that  the  effect 
is  also  produced  by  the  light  of  burning  magne- 
sium, and  that  the  effect  is  confined  to  the  ultra- 
violet rays,  red  and  green  producing  no  effect. 
The  effect  is  produced  at  the  negative  electrode, 
and  not  at  the  positive. 

In  testing  Chemically  Certain  Filaments 
said  to  be  of  a  material  other  than  carbon,  Mr. 
Desmond  Fitz-Gerald  boiled  them  in  strong  sul- 
phuric acid,  with  tlie  view,  if  carbon  were  present, 
of  obtaining  carbonic  oxide  and  sulphurous  acid 
according  to  the  reaction 

II.SO,  +  C  =  CO  +  HjSOa. 
No  such  reaction  occurred,  the  filaments  in  ques- 
tion remaining  unaltered.  Before  committing  him- 
self, however,  to  the  conclusion  that  no  carbon  was 
present,  the  experimenter  took  the  precaution  of 
repeating  the  experiment  with  filaments  known  to 
be  of  carbon.  These  filaments  also  remained  un- 
altered after  prolonged  boiling  in  the  acid.  This 
result  justifies  the  conclusion  that  the  carbon  of 
lamp  filaments,  unlike  ordinary  carbon,  is  not 
acted  upon  by  sulphuric  acid  at  its  boiling-point. 

The  Duration  of  Lightning  Flashes  is  ob- 
tained by  observing  the  heating  effect  produced  upon 
some  substance  through  which  we  know  the  whole  of 
the  flash  has  passed,  and  comparing  that  effect  with 
the  effects  produced  in  a  laboratory  by  the  passage 
through  the  same  kind  of  substance  of  a  known 
current  of  electrioity  for  a  known  time;  then,  by 
observations  upon  the  duration  of  lightning  flashes, 
we  can  calculate  the  quantity  that  must  have 
passed  in  order  to  produce  the  observed  effect. 
Thus,  it  is  reported  that  in  1772  lightning  struck  a 
bar  of  iron  on  the  top  of  the  dome  of  St.  Paul's  and 
made  it  red-hot.  The  bar  W3«  four  inches  broad 
and  one-half  inch  thick.  Wheatstone  estimated, 
by  means  of  his  revolving  mirror,  that  the  duration 
of  a  flash  certainly  does  not  exceed  the  millionth 
part  of  a  second. 
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NICKEL  AND  COBALT:  THE  TWIN  METALS. 

AuouT  the  middle  of  the  last  century  two 
new  metals  were  discovered  at  nearlj-  the  same 
time,  and  so  closely'  related  to  each  other  that 
they  may  appropriately  be  called  the  twin 
metals.  Nickel  and  cobalt  are  the  only  two 
elements  known  which  possess  the  same 
atomic  weights  ;  for  although  the  latest  inves- 
tigations seem  to  show  a  slight  difference  in 
this  respect  between  them,  yet  it  is  in  any 
case  only  a  fraction  of  a  unit,  and  the  number 
59  is  apparently  the  nearest  certain  determi- 
nation yet  made  of  the  atomic  weight  of 
either. 

Dr.  Crookes  remarks  that  so  close  is  the 
similarity  between  these  metals,  they  might 
even  yet  be  considered  one  substance  if  cer- 
tain of  their  salts  were  not  differently  colored  ; 
and  every  student  of  chemistry  knows  that 
their  complete  qualitative  or  quantitative  sep- 
aration is  a^ost  difficult  and  unsatisfactory 
task.  Both  are  magnetic,  especially  nickel ; 
in  this  respect,  as  in  some  others,  resembling 
iron. 

Cobalt  is  of  considerable  value  in  the  arts, 
on  account  of  the  brilliant  and  permanent 
colors  of  some  of  its  salts.  When  a  com- 
pound of  cobalt  is  fused  with  silica  and  pot- 
ash, a  glass  of  a  magnificent  blue  color  is 
formed,  known  as  smalt.  This  is  finely  pul- 
verized, and  used  as  a  pigment.  It  has  lately 
been  replaced,  to  a  considerable  extent,  by 
the  cheaper  artificial  ultramarine  ;  but,  unlike 
that  substance,  its  color  is  not  bleached  by 
acids.  Salts  of  cobalt  are  also  used  to  obtain 
a  blue  color  in  glass  and  china  painting. 

Cobalt  yellow  is  a  nitrite  of  cobalt  and  pot- 
ash. It  is  one  of  the  few  salts  that  can  be 
prepared  free  from  nickel  and  other  impurities, 
and  on  this  account  is  important  from  a  chem- 
ical stand-point. 

Nickel  is  a  much  more  valuable  metal  than 
its  associate.  It  has  a  brilliantly-  silver-white 
color,  is  stronger  than  iron,  has  great  resist- 
ance to  chemical  agents,  and  does  not  rust 
when  in  contact  with  air  or  water.  It  forms 
with  other  metals  many  valuable  alloys,  in- 
cluding the  well-known  german  silver,  —  an 
alloy  of  copper,  zinc,  and  nickel.  Some  of 
the  smaller  coins  of  this  country  are  composed 
of  nickel  and  copper.  Laboratory  vessels  of 
pure  nickel  have  recently  been  introduced, 
and  for  many  purposes  are  a  cheap  and  satis- 
factory substitute  for  platinum. 

Metallic  nickel  is  usually  sold  in  the  form 
of  small  cubes.  The  oxide  of  nickel  is  first 
prepared  and  made  into  a  paste  with  oil, 
starch,  charcoal,  and  otherreducing substances. 
The  cubes  are  formed  from  ihis  paste,  and 
strongly  heated,  till  the  oxide  is  reduced. 
The  metallic  nickel  does  not  melt,  but  sinters 
together  till  the  resulting  mass  is  quite  com- 
pact. 

The  most  important  use  of  nickel,  however, 
is  in  the  art  of  electroplating.  By  this  means 
a  bright  silvery  coating  ma3'  be  deposited, 
which  will  not  tarnish  or  rust.     The  process 


is  the  same  as  in  silver  or  gold  plating.  A 
solution  of  a  nickel  salt  is  prepared,  and  the 
article  to  be  plated  is  attached  to  a  wire  carr}- 
ing  an  electric  current,  and  immersed  in  the 
solution.  A  plate  of  nickel  is  attached  to 
another  wire  connected  with  the  same  electric 
circuit,  and  also  placed  in  the  solution.  As 
the  current  passes  through  the  liquid,  metallic 
nickel  is  deposited  in  an  even  coating,  which 
may  be  made  of  any  desired  thickness,  and 
onl^-  needs  a  slight  polishing  to  give  it  the 
familiar  brilliant  lustre. 

To  the  chemist  the  occurrence  of  these 
twin  metals,  so  nearly  alike,  and  yet  perfectly 
distinct  forms  of  matter,  suggests  many  inter- 
esting questions.  We  can  no  more  change 
nickel  into  cobalt  than  we  can  transform  mer- 
cury into  gold,  as  the  old  alchemists  claimed. 
Still,  we  cannot  help  thinking  that  the  almost 
identical  chemical  and  physical  properties  may 
be  a  hint  of  a  possible  evolution,  in  some  dis- 
tant i)eriod  of  the  history  of  the  universe,  of 
the  diflTerent  elements  from  one  primordial  form 
of  matter,  in  which  the  differentiation  of 
cobalt  and  nickel  was,  bj-  some  unknown 
cause,  arrested  at  an  earlier  period  than  that 
of  the  more  dissimilar  metals.  Whatever  this 
process  of  evolution  may  have  been,  it  cer- 
tainly ceased  long  ago,  and  the  elements  re- 
main unaltered  as  thej'  came  from  Nature's 
laborator}-.  In  the  ever-widening  field  of 
spectroscopic  analysis  we  have  already  found 
some  help  towards  the  solution  of  the  prob- 
lem, and  it  may  not  be  many  j-ears  before  the 
whole  matter  will  be  made  clear  to  us. 


KERKOOK  PETROLEUM  SPRINGS,   ASIA 
MINOR. 

On  the  eastern  side  of  the  Tigris,  in  the  neigh- 
borhood of  Kerkook,  are  numerous  petroleum  and 
naphtha  springs  which  furnish  employment  for 
many  of  its  people.  The  most  abundant  supply 
is  obtained  from  the  hills  around,  but  a  good  deal 
is  collected  on  the  surface  of  the  water  in  the 
ditches  and  stagnant  pools.  Some  years  ago  this 
petroleum  wa.s  largely  used  in  Bagdad  and  Busso- 
rah;  but,  as  the  natives  do  not  understand  how  to 
refine  it  properly,  it  has  of  late  years  been  super- 
seded by  Russian  and  American  oil.  If  the  proper 
scientific  methods  were  used  in  refining  it,  it  is 
probable  that  the  oil  from  this  region  might  become 
of  great  commercial  importance,  as  it  is  inexliausti- 
ble  in  quantity,  and,  even  without  a  railroad,  trans- 
portation is  easy  by  way  of  the  Tigris  and  Persian 
Gulf  to  Bagdad,  Bussorah,  India,  and  beyond. 
There  is,  it  is  said,  no  limit  to  the  supply  which 
might  be  procured  from  the  hills  about  Kerkook  and 
Arbela.  These  have  been  yielding  bitumen  and 
petroleum  since  the  time  of  Alexander  the  Great  at 
least,  in  whose  honor  Arbela  was  illuminated  after 
his  great  victory  over  the  Persians.  The  petroleum 
springs  from  almost  every  hollow  in  the  hills.  As 
it  rises  from  the  earth  it  is  of  a  brownish  color  with 
a  greenish  tinge.  It  quickly  becomes  opaque  and 
hard,  in  which  state  it  is  easily  broken,  with  a  shin- 
ing, resinous  fracture.  The  natives  use  it  for  fuel 
to  burn  limestone,  and  also  to  cover  boats  with. 
The  boats  which  are  covered  with  this  substance 
look  as  if  they  were  covered  with  a  thick  hide. 
Mr.  Grattan  Geary  thus  describes  the  principal 
spring,  a  funnel-shaped  hollow  ten  or  twelve  yards 
in  diameter:  "The  hollow  is  filled  with  a  dark 
blackish-brown  substance,  from  the  centre  of  which 


salt-water  bubbles  up,  and  escapes  to  some  salt- 
ponds,  where,  evaporating,  its  saline  matter  is  left 
behind.  Sometimes  the  water  rises  at  intervals 
from  the  centre  in  jets  a  foot  and  a  half  high,  aud 
at  others  it  bursts  out  in  a  considerable  volume, 
raising  the  petroleum  into  huge  bubbles,  which 
burst,  and  let  the  imprisoned  water  out  with  a  gur- 
gling noise.  The  pit  is  very  deep  in  the  cen- 
tre, but  its  shallowness  at  the  edges  permits  the 
people  to  stand  in  it  up  to  their  knees,  while  they 
with  facility  roll  up  the  tenacious  substance  into 
masses  which  are  carried  away  and  placed  to  dry 
in  the  heat  of  the  sun.  AVhen  hardened  it  is  used 
chiefly  for  fuel  for  the  burning  of  limestone.  The 
flames  give  a  strong  light  and  heat,  and  it  leaves  a 
small  earthy  residue  after  it  is  burned.  Notwith- 
standing the  quantity  that  is  constantly  drawn  off, 
the  petroleum  always  continues  at  the  same  level, 
and  the  Hittites  say  the  supply  in  the  pit  is  inex- 
haustible. The  fluid  skimmed  off  the  water  in  the 
ditches  and  marshy  places  in  the  neighborhood  of 
Kerkook  is  of  a  blackish-green  color,  and  smells 
abominably."  ■ —  Enylnee.ring  and  Mining  Journal. 


WINDMILLS  FOR  ELECTRIC  LIGHTING. 

"  SoMK  time  ago  the  possibilities  of  windmills 
for  domestic  electric  lighting  were  mentioned  in 
this  journal,  aud  lately  the  experiment  has  been 
practically  tried.  Professor  Blyth  read  before  the 
(ilasgow  Pliilosophical  Society  a  paper  on  the 
subject,  in  which  he  describes  an  experiment 
which  he  made  last  summer,  —  the  lighting  of  a 
cottage  in  which  he  spent  his  vacation  by  a 
dynamo  driven  by  a  windmill,  and  charging  a 
storage  battery.  The  windmill  used  w.is  an  old- 
fashioned  style,  with  four  arms  at  right  angles  to 
each  other,  each  of  them  thirteen  feet  long.  There 
was  no  especial  regulating  device.  The  dynamo 
was  belted  directly  to  the  fly-wheel  of  the  mill, 
and  charged  twelve  cells  of  storage  battery,  which 
supplied  the  incaudescent  lamps  in  the  cottage. 
Professor  Blyth  had  never  used  more  than  ten 
lamps  at  once,  but  he  could  have  used  more. 
With  a  good  breeze,  enough  electricity  could  be 
stored  in  half  a  day  to  supply  light  for  four  even- 
ings of  three  or  four  hours  each.  The  lamps  used 
were  of  eight-candle  power.  When  charging,  the 
current  passed  througli  a  cut-out  that  would  dis- 
connect them  from  the  dynamo  when  it  ran  below 
a  certain  speed  :  so  the  windmill  could  be  allowed 
to  run  all  the  time,  charging  the  battery  when  the 
wind  happened  to  be  strong  enough.  The  current 
had  been  used  to  run  a  light  turning-lathe,  and 
Professor  Blyth  had  begun  to  make  a  light  carriage 
to  be  run  by  the  stored  electricity.  The  paper 
opens  to  us  a  field  for  ingenuity,  comfort,  and 
amusement  in  our  homes.  Windmills  much 
superior  to  that  described  can  be  readily  pur- 
chased, a  small  dynamo  can  be  bought  or  built  at 
little  cost,  and  storage  batteries  can  be  purchased 
or  made.  With  them  we  could  light  our  house 
econondcally  ;  our  light  would  be  better,  cooler, 
and  healthier  than  gas  or  coal-oil  lamps;  while  the 
current  could  be  utilized  for  running  fans,  sewing- 
machines,  etc.  Indeed,  to  the  average  American, 
with  some  spare  time  and  some  small  ingenuity, 
the  amusement  and  instruction  of  such  a  plant 
would  more  than  pay  for  its  expense."  —  Science. 


ASSOCIATION  OF  HYDROCARBONS   WITH 
RpCK-SALT  IN  NATURE. 

The  frequent  association  of  salt  and  bitumen 
or  petroleum  in  the  same  deposits  has  often  struck 
me  as  likely  to  lead  to  the  development  of  some 
probable  theory  as  to  the  formation  of  these  hydro- 
carbons.    Almost  all  specimens  of  rock-salt,  when 
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struck  or  rubbed,  give  off  more  or  less  the  charac- 
teristic odor  of  bitumen.  Beds  of  rock-salt  are 
of teu  colored  brown  by  the  bitumen  they  contain; 
and  petroleum,  on  its  emergence,  is  nearly  always 
associated  with  brine.  Deposits  of  rock-salt  are, 
as  a  rule,  dry  and  anhydrous,  though  salt  itself 
has  a  considerable  attraction  for  moisture.  JJut, 
more  tlian  this,  those  salts  of  potassium  and  mag- 
nesium often  occurring  with  it,  are  still  more  greedy 
of  water. 

If  the  seemingly  probable  theory  that  all  forma- 
tions of  rock-salt  are  due  to  the  evaporation  of 
sea-water  be  correct,  then  these  deliquescent  and 
hygrometric  chlorides  would  almost  always  have 
been  the  last  part  deposited  in  every  bed  of  rock- 
sAlt;  and  though,  owing  to  their  great  solubility, 
they  may  have  been  denuded  and  washed  or  melted 
away,  perhaps  long  afterwards,  it  is  probable  that 
they  generally  formed  the  final  layer  at  first.  These 
would,  by  their  affinity  for  water,  both  during  their 
formation  and  subsequently,  tend  to  withdraw  that 
liquid  froni  all  surrounding  substances. 

Now,  most  organic  matter  may  be  looked  upon 
as  a  hydrocarbon  combined  with  the  elements  of 
water.  Withdraw  the  water,  and  the  hydrocarbon 
remains.  Metallic  iron,  if  present,  might  modify 
the  reaction.  Is  it  not,  then,  a  probable  theory 
that  most  natural  deposits  of  hydrocarbons  owe 
their  origin  to  this  absorption  of  water,  acting 
through  the  lapse  of  ages  on  organic  matter,  often 
aided  by  heat  and  pressure  ?  If  such  be  admitted, 
it  would  account  for  the  frequent  association  of  salt 
with  hydrocarbons.  —  F.  Maxwell  Lytj;,  in  Chem- 
ical News. 


A  USEFUL  TABLE. 

The  Unirersal  Tinier  gives  the  following  table 
showing  the  capacity  in  gallons  for  each  foot  in 
depth  of  cylindrical  cisterns  of  any  diameter, 
which  may  be  of  value  to  some  of  our  readers:  — 


Diameter. 

Gallons. 

Diiimeter. 

Gallons 

25  ft.   .     . 

.     3,05!) 

7    ft.      . 

.     .    239 

20  ft.    .     . 

.     1,<),')8 

G|  ft.       . 

.     .    206 

15  ft.    .     . 

.     1,101 

()    ft.      . 

.     .     176 

U  ft,   .     . 

!)5!l 

5    ft.      . 

.     .     122 

i:jft.  . 

837 

4i  ft.       . 

.     .       99 

12  ft.  .    . 

703 

4    ft.       . 

.     .       78 

1 1  f t.  .    . 

5!  12 

3    ft.      . 

.     .      44 

10  ft.   .    . 

.        489 

21  ft.       . 

.     .      30 

!tft.    .     . 

;«« 

2    ft.      . 

.     .       1!) 

8  ft.    .     . 

.     ;u3 

THE  ANILINE  INDUSTUY  IN  GERMANY. 

Fkom  the  United  States  consular  reports  on  the 
condition  of  (Jermany  in  1887  we  make  the  follow- 
ing extracts  concerning  the  aniline  industries  of 
that  empire:  — 

"  The  restless  spirit  of  inve-stigation,  called  into 
being  because  of  close  competition,  is  leading  day 
by  day  to  new  and  sometimes  startling  discoveries 
in  the  world  of  chemistry.  The  old  is  ever  giving 
place  to  the  new.  Dyes  which  sold  at  dollars  per 
ounce  yesterday,  are  offered  to-day  at  the  same 
price  per  pound.  The  mine  of  wealth  so  often  dis- 
covered in  the  chemist's  crucible  or  laboratory  sur- 
passes the  dreams  of  men  searching  the  secrets  of 
gold-making  To  find  dyes  capable  of  resisting  the 
influences  of  sunlight,  and  resisting  the  dissolving 
influences  of  water,  is  to  find  the  pathway  to 
wealth.  The  aniline  works  here  in  Germany  have 
been  making  such  discoveries.  Old  dyes  are  giving 
l)[ace  to  the  new.  Azo  dyes  have  sold  very  well 
during  the  year  just  closed;  this  is  especially  true  of 
tliose  cotton  dyes  the  secret  of  whose  manufacture 
was  discovered  in  1885.  A  series  of  indefatigable 
efforts  has  resulted  in  producing  a  number  of  these 
particular  dyes  in  yellow,  orange,  cherry,  red, 
violet,  and  blue,  to  meet  the   rapid  demand   for 


which  the  producing  capacity  had  to  be  enlarged. 
The  products  being  well  protected  by  letters- 
patent,  and  the  producers  enjoying  a  moiiojxjly, 
the  profits  have  been  very  lai'ge.  Certain  colors, 
long  desired,  seem  at  last  to  liave  been  obtained. 
The  principal  part  of  the  aniline  colors  is  sent  to 
the  United  States,  England,  Russia,  and  other 
Continental  countries,  and  to  China,  Japan,  India, 
Australia,  and  South  America." 


RAILROAD  NOTES. 

The  Garabit  Viaduct  on  the  new  rail- 
way line  Saint- Flour- Neusargues,  in  the  Auvergne, 
France,  one  of  the  most  daring  and  interesting  en- 
gineering works  of  the  present  day,  has  just  been 
opened  for  traffic.  The  central  span  of  the  viaduct 
is  four  hundred  feet  above  the  bottom  of  the  valley 
below.  It  has  been  built  by  M.  Eiffel,  the  well- 
known  engineer,  who  is  now  constructing  the  Paris 
"Tower  of  Babel"  Before  being  taken  in  use, 
the  viaduct  was  subjected  to  the  severest  tests. 

Train  Mileage  in  Amekica  and  Europe. 
—  For  every  thousand  inhabitants  the  United 
States  runs  trains  9,700  miles  annually;  while  the 
train  mileage  of  (ireat  Britain  on  the  same  basis 
is7,!500;  Belgium,  4,500;  France,  3,550;  and  Ger- 
many, 3,250.  The  lesson  drawn  from  this  is,  that, 
where  people  are  allowed  to  pay  for  railroad  service 
in  any  way  they  can,  they  will  have  plenty  of  it; 
and  where  they  are  limited  by  iron-clad  schedules, 
as  in  Germany  and  Belgium,  the  railroads  will  give 
only  just  as  much  service  as  is  profitable  under 
such  conditions. 

The  Longest  Tangent  in  the  World.  — 
The  new  Argentine  Pacific  Railroad  from  Buenos 
Ayres  to  the  foot  of  the  Andes  has  on  it  what  is 
probably  the  longest  tangent  in  the  world.  This 
is  three  hundred  and  forty  kilometers  (two  hundred 
and  eleven  miles),  without  a  curve.  In  this  dis- 
tance there  is  not  a  single  bridge,  and  no  opening 
larger  than  an  ordinary  culvert,  no  cut  greater  than 
one  meter  in  depth,  and  no  fill  of  a  height  exceed- 
ing one  meter.  There  is  almost  an  entire  absence 
of  wood  on  the  plain  across  which  the  western  end 
of  the  road  is  located.  This  has  led  to  the  exten- 
sive use  .of  metallic  ties,  which  will  be  employed 
on  nearly  the  entire  road. 

Preventing  Noise  on  Elevated  Roads.  — 
Berlin  engineers  have  adopted  two  different  systems 
for  diminishing  the  noise  of  trains  on  their  viaducts. 
One  is,  to  bolt  to  the  bridge-structure  long  troughs 
of  sheet-iron,  about  sixteen  inches  wide,  so  ar- 
ranged that  a  rail  will  come  in  the  centre  of  each. 
The  troughs  are  then  filled  with  gravel,  in  the 
middle  of  which  is  buried  the  longitudinal  timber 
carrying  the  rail;  and  the  space  between  the 
troughs  is  covered  with  iron  jilates,  on  which  is 
spread  a  thin  layer  of  gravel.  The  second  method, 
which  is  found  to  be  more  efficient  than  the  other, 
consists  in  placing  a  continuous  series  of  shallow 
iron  troughs,  about  five  feet  square,  along  the  line 
of  the  tracks.  These  are  filled  with  gravel,  on 
which  the  ties  and  rails  are  laid. 

English  and  American  Railroads. — An 
experiment  made  to  test  the  respective  railroad 
operations  of  England  and  this  country  shows  that 
on  the  Pennsylvania  Railroad  each  locomotive  does 
upward  of  six  times  the  work,  runs  annually  nearly 
twice  the  mileage,  and,  with  less  than  one-half  the 
charges  for  traffic,  earns  nearly  twice  the  revenue 
that  one  does  on  the  London  and  Northwestern 
Railway.  As  a  general  rule,  English  lines  are  far 
better  constructed  than  American,  —  the  gradients 
are  easier,  and  the  curves  less  abrupt,  — and  yet  in 
the  two  lines  above  specified  the  English  locomotive 
costs,  in  repairs  and  renewals,  about  double  the 
American  for    the  same  amount  of  work  performed 


Building  a  Locomotive  in  Seventeen 
Hours. — The  record  in  rapid  machine-work  has 
again  been  lowered.  Heretofore  the  Baldwin 
Locomotive  Works  of  Philadelphia  have  held  the 
first  place,  with  the  record  of  an  engine  built  in 
twenty-four  hours;  but  the  Penn.sylvania  Railroad 
Company  has  now  taken  the  palm  by  constructing 
a  full-sized  (110,000  pounds)  anthracite-burning 
locomotive  at  the  Altoona  shops  in  sixteen  hours 
fifty-five  minutes.  The  work  was  commenced  on 
the  morning  of  the  I8th  of  June,  and  in  five  minutes 
less  than  seventeen  hours  the  engine  was  turned 
out  ready  for  use.  It  is  to  run  on  the  New  York 
division  of  the  Pennsylvania  Railroad.  This  feat 
is,  we  believe,  quite  unrivalled  in  locomotive  build- 


INDUSTRIAL  MEMORANDA. 

Pencils.  —  According  to  Johann  Faber,  the  fa- 
mous manufacturer  of  Nuremberg,  the  people  of 
the  United  States  use,  in  round  numbers,  about  a 
hundred  million  lead-pencils  every  year. 

Steam-Heating.  —  Rule  for  finding  the  super- 
ficial feet  of  steam-pipe  required  to  heat  any  build- 
ing with  steam:  One  superficial  foot  of  steam- 
pipe  to  six  superficial  feet  of  glass  ifl^he  windows, 
or  one  superficial  foot  of  steam-pipe  for  every  hun- 
dred square  feet  of  wall,  roof,  or  ceiling,  or  one 
square  foot  of  steam-pipe  to  eighty  cubic  feet  of 
space.  One-horse-power  boiler  is  sufficient  for 
forty  thousand  cubic  feet  of  space. 

A  New  Electric  Organ  has  been  erected  at 
the  back  of  the  stage  of  the  Burg  Theatre,  in 
Vienna,  and  is  connected  by  a  cable  with  the  or- 
chestra, where  the  key-board  is  situated.  The 
cable  is  long  enough  to  admit  of  altering  the  po- 
sition of  the  key-board  within  a  radius  of  thirty 
feet.  The  signals  are  transmitted  from  the  key- 
board to  the  relay  lever  by  five  Callaud  cells. 

Soapstone  Paint.  —  Soapstone  incorporated 
with  oil,  after  the  manner  of  a  paint,  is  said  to  be 
superior  to  any  kind  of  paint  as  a  preservative. 
Soapstone  is  to  be  had  in  an  exceedingly  fine  pow- 
der, mixes  readily  with  prepared  oils  for  paint  use, 
covers  well  surfaces  of  iron,  steel,  or  stone,  and  is 
an  effectual  remedy  against  rust.  It  has  been 
known  to  protect  some  stonework,  such  as  obelisks, 
in  China,  for  ages  past.  The  writer  who  calls  at- 
tention to  this  is  a  scientific  expert  of  London,  who 
has  noticed  the  use  of  this  Chinese  soapstone  in 
China,  and  has  been  experimenting  with  it  since 
his  return  to  England. 

A  Quick  Trip.  —  The  outward  passage  of  the 
steamship  "  Ormuz  "  is  distinguished  by  being 
the  fastest  ever  made  to  the  antipodes,  her  ocean 
steamiiig-time  from  Plymouth  to  King  George's 
Sound  being  twenty-five  days  six  hours,  notwith- 
standing the  fact,  that,  with  the  exception  of  two 
days,  strong  head  winds  and  seas  were  experienced 
all  the  way  from  Aden.  The  speed  averaged 
from  the  time  of  taking  the  mails  on  board  at  Suez 
till  landing  them  at  Adelaide  was  upwards  of 
fifteen  and  three-quarters  knots,  and  the  best  day's 
run  was  equal  to  seventeen  and  one-half  knots. 

Triple  Screw  Propellers. —  The  Italians 
have  made  use  of  a  new  principle  for  the  propul- 
sion of  some  of  their  fast  gunboats  and  torpedo 
catchers  under  constructifln.  They  have  improved 
on  the  twin  screws  of  modern  steamshijis  by  the 
addition  of  a  third  screw  moved  by  a  separate  shaft 
and  set  of  engines.  The  three  screws  are  placed 
in  the  angles  of  a  triangular  pyramid.  There  is 
one  on  each  side  of  the  rudder,  as  usual;  and  the 
third  is  underneath,  on  a  level  with  the  keel  plate. 
It  was  claimed  that  the  third  screw  increased  the 
vessel's  speed  by  fully  a  third,  on  account  of  the 
great  gain  in  power  from  the  deep  immersion. 
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ORCHIDS. 

The  orchid  family  of  plants  is  very  large 
and  widely  spread.  Nearly  all  the  species 
are  distinguished  by  some  striking  peculiarity 
of  form,  color,  or  fragrance ;  and  the  great 
beauty  and  brilliancy  of  certain  varieties  have 
caused  them  to  bring  enormous  prices.  A 
varietj-  of  Catleya  —  quite  a  common 
species  —  was  recently-  sold  at  Paris 
for  about  two  thousand  dollars  ;  the 
only  reason  for  this  enormous  price 
being,  that  the  corolla  was  of  a  blue 
color,  slightly  tinted  with  violet,  in- 
stead of  the  usual  reddish  violet.  A 
rare  variet}'  of  Cypripedium  —  the 
common  lady's-slipper  or  moccason- 
flower  of  this  country — brought  at 
a  sale  in  Ghent  the  sum  of  twelve 
hundred  dollars  ;  and  numerous  other 
similar  instances  have  been  noted, 
recalling  the  days  of  the  tulip  mania 
in  Holland. 

We  copy  from  La  Nature  an  en- 
graving of  a  bouquet  of  these  flowers 
arranged  b^-  a  French  florist,  which, 
however,  gives  only  an  imperfect 
idea  of  the  beauty  of  the  living 
flowers.  They  do  not  fade  quickly, 
and  are  well  suited  for  bouquets 
and  decorative  purposes.  One  of 
the  most  remarkable  varieties  is  the 
Oncidium  papilio,  the  flower  of 
which  is  borne  at  the  end  of  a  long 
stalk,  and  exactly  resembles  a  bril- 
liantl}-  colored  butterfly  with  out- 
spread wings. 

Not  all  the  orchids  are  sold  at  as 
high  a  price  as  those  mentioned 
above.  Many  equally  beautiful  ones 
can  be  procured  of  the  florists  at 
very  reasonable  rates.  Some  species 
belong  to  the  class  of  air-plants,  and 
onl}-  need  a  piece  of  wood  or  bark 
to  attach  themselves  to,  with  plenty 
of  moisture,  and  will  flourish  with 
little  care.  The  cultivation  of  orchids 
is  rapidly  becoming  a  favorite  pur- 
suit with  amateur  gardeners  and 
horticulturists,  and  we  may  expect 
to  see  them  more  common  and  plen- 
tiful every  }'ear. 

Although  the  most  showy  and 
orchids  are  inhabitants  of  tropical 
there  are  many  interesting  species  growing 
in  our  own  fields  and  woods.  The  pretty 
lady's-slipper  and  graceful  arelhusa  belong 
to  this  famil}-,  as  well  as  the  showy-orchis 
and  the  less  conspicuous  coral-root  and  putty- 
root.  A  very  common  orchid  is  the  little 
flower  known  as  lady's  tresses,  which  grows 
abundantly  in  damp  places.  The  small,  whitc- 
ish  flowers  are  arranged  spirally  around  the 
stalk  like  a  curl  of  hair,  and  are  very  sweet- 
scented  ;  in  fact,  if  any  flower  has  any  re- 
markable peculiarity  of  shape  or  color,  it  is 


quite   probable   that   it   may   i)rove  to   be  an 
orchid. 

The  botanical  relations  of  this  familj'  are 
very  important  and  very  complicated.  The 
stamens  and  pistils  are  united  together,  form- 
ing what  is  known  as  the  column.  The  pollen 
grains  usually, cohere  together  into  masses, 
and  the  ditferent  arrangements  of  the  flower 
by  which  cross-fertilization,  or  the  deposition 
of  the  pollen  of  one  flower  upon  the  pistil  of 


theory.  Why  cross-fertilization  is  of  benefit 
to  the  plant  is  unknown  ;  but  such  seems  to  be 
the  case,  although  there  are  a  few  instances, 
as  in  the  case  of  the  common  blue  violet, 
where  only  the  self-fertilized  flowers,  or  those 
where  the  pollen  of  the  same  flower  is  de- 
posited upon  its  pistil,  produce  fully  developed 
seeds.  So  important  is  cross-fertilization  in 
some  cases,  that  in  Australia  it  was  found  im- 
possible to  raise  clover-seed  until  the  farmers 
introduced  bees  who  could  insert 
their  long  tongues  into  its  deep  tubu- 
lar corolla,  and  carry  the  necessary 
pollen  ft-om  one  flower  to  another.' 
The  cultivation  of  orchids  pre- 
sents no  especial  difficulties,  and 
can  be  recommended  to  the  atten- 
tion of  both  the  scientific  botanist 
and  the  amateur  horticulturist. 


brilliant 
forests. 


another,  are  extremely  wonderful.  This  is 
usually  etfected  by  the  aid  of  bees  and  other 
honey-loving  insects,  which,  attracted  by  the 
appearance  or  odor  of  these  conspicuous 
flowers,  enter  the  corolla,  and  bear  away  the 
sticky  pollen  masses  upon  their  bodies.  When 
the  next  flower  is  visited,  the  insect  is  obliged 
by  the  shape  to  enter  it  in  such  a  way  that 
the  pollen  on  his  body  is  brought  iu  contact 
with  the  stigmatic  surface  of  the  pistil,  to 
which  it  adheres. 

This  interesting  rnatter  of  cross-fertilization 
is  treated  of  at  great  length  in  the  works  of 
Darwin,  Gray,  and  other  naturalists,  and  has 
an  important  bearing   upon   the  evolutionary 


[Original  in  Popular  Science  News.] 
TIIK   OAK-PRUNER. 

BY   W.    J.    CHASE. 

t 

The  attention  of  many  of  the  readers 
of  the  Popular  Science  Ne-wx  has  un- 
doubtedly been  attracted  recently  to 
the  ravages  of  some  insect  which  causes 
the  tips  of  the  branches  of  the  oak-tree, 
and  oftentimes  large  branches  them- 
selves, to  fall  withered  to  the  ground. 
The  insect  which  is  doing  this  mischief 
is  the  oak-pruner  (Sletwcorus  pulator), 
the  most  interesting  of  all  the  thirty- 
five  or  forty  insects  -which  prey  upon 
the  Northern  oak.  The  larva  of  this 
beetle,  which  is  itself  not  more  than 
two-thirds  of  an  inch  in  length,  dis- 
plays in  its  methods  of  destruction  an 
ingenuity  and  judgment  wonderful  to 
see. 

About  the  last  week  in  June  the 
female  deposits  its  eggs,  one  at  a  time, 
at  the  axil  of  a  leaf-stalk  or  near  the 
end  of  a  small  twig,  and  sometimes  in 
the  bark  of  the  larger  branches.  When 
the  grub  hatches,  which  occurs  very 
soon,  it  eats  its  way  to  the  centre  of 
the  twig  or  branch  on  which  the  egg 
was  placed. 

Up  to  this  time  it  has  shown  no  espe- 
cial genius,  but  its  M-ork  is  all  before 
it.  The  feat  that  it  has  to  perform  is 
to  cut  off  the  limb  in  which  it  \x  located, 
and  with  which  it  wishes  to  be  carried 
to  the  ground,  without  being  crushed 
at  the  moment  the  limb  breaks  away 
from  the  tree,  or  being  shaken  by  its 
fall  from  its  hole  in  the  branch.  To  do  this  suc- 
cessfully would  seem  to  require  a  very  considerable 
knowledge  of  the  force  of  the  winds,  and  the  size 
and  weight  of  the  part  to  be  sundered.  Yet,  work- 
ing from  the  inside,  and  in  the  dark  as  to  all  of 
these  seemingly  necessary  data,  it  must  never- 
theless calculate  just  how  far  it  can  sever  the  wood 
so  as  to  allow  itself  time  before  the  fall  of  the 
branch  to  retire  within  its  hole,  and  clo.se  the  open- 
ing with  a  wad  of  woody  fibre.  This,  thanks  to 
the  many  trials,  mistakes,  and  failures  of  its  an- 
cestors, which  have  their  fruit  in  what  we  term  its 
instinct,  the  little  pruner  seems  enabled  to  do;  and, 
having  dene  it  to  its  satisfaction,  it  takes  its  ea.^e, 
and  grows  fat  upon  the  pith  of  the  branch,  extend- 
ing its  burrow  ten  or  twelve  inches  beyond  the 
point  at  which  it  has  been  cutting. 
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If,  perchance,  a  wind  of  sufficient  strength  does 
not  blow  when  expected,  the  grub  returns  to  the 
work  of  cutting,  and,  having  removed  a  little  more 
of  the  wood,  retreats  to  its  burrow  as  before. 
Before  very  long  the  expected  wind  comes,  and 
down  falls  the  branch,  with  its  tenant  snugly  en- 
cased. After  its  fall  it  continues  to  feed  upon  the 
pith  and  fibre,  until  it  has  attained  its  full  size, 
which  generally  happens  about  the  last  of  Sep- 
tember. Then  it  goes  into  the  pupa  state,  fiom 
which  it  emerges  a  full-grown  beetle,  either  that 
fall  or  the  next  spring. 

According  to  one  authority,  not  only  the 
branches,  but  small  trees,  of  the  white  oak  are 
sometimes  felled  by  these  insects;  in  which  cases 
the  grub,  instead  of  cutting  the  wood  off  trans- 
versely, severs  it  in  a  slanting  direction. 

If  one  of  these  branches  be  picked  up  and  ex- 
amined not  many  days  after  its  fall  to  the  ground, 
the  grayish  grub,  with  its  large  head  and  strong- 
cutting  jaws,  will  be  discovered,  still  at  work  devour- 
ing the  woody  fibre.  This  discovery  suggests  the 
way  in  which  to  put  a  stop  to  the  disfigurement  of 
our  oaks  and  littering  of  our  lawns  with  the  twigs; 
for  if  at  this  time  the  branches  are  collected  as 
they  fall,  and  burned,  the  ravages  of  this  insect 
would  soon  be  materially  lessened. 

Providence,  R.I.,  Aity.  15. 


TOILET  RECIPES   OF  ANCIENT    EGYPT. 

Curious  hair-recipes  occur  on  some  of  the 
papyri,  some  of  which  are  very  absurd.  One  to 
prevent  the  hair  from  turning  gray  directs  that  a 
salve  should  be  made  from  the  blood  of  a  black 
cat  cooked  in  oil;  in  another,  that  of  a  black  bull  is 
preferred  for  the  same  object.  Evidently  the  color 
of  the  animal  was  to  pass  through  the  salve  into 
the  hair.  In  another  place  we  read  of  the  tooth 
of  a  donkey  dipped  in  honey  being  used  for  really 
strengthening  the  hair;  and  the  ingredients  for  an 
ingenious  compound  are  given  for  injuring  the  hair 
of  a  rival,  and  the  counter-remedy  to  be  used  by 
those  who  think  their  hair-oil  has  been  tampered 
with  by  a  suspicious  friend.  Cakes  of  some  com- 
position which  absorbed  oil  were  always  placed  on 
the  heads  of  the  guests  at  feasts,  and  from  them 
the  oil  gradually  trickled  down  through  the  hair. 
A  most  disagreeable  practice  this  may  seem  to  us, 
but  to  them  it  appears  to  have  given  great  pleas- 
ure; and  with  the  Egyptians  as  well  as  with  the 
Hebrews  oil  was  symbolical  of  joy  and  gladness. 
Rouge  and  other  coloring  substances  were  used 
by  women  of  Egypt  to  enhance,  as  they  thought, 
their  beauty.  The  eyes  had  often  a  green  line 
underneath  them;  the  eyelashes  and  eyebrows 
were  pencilled  ;  and,  as  in  modern  Egypt,  the  nails 
were  always  stained  red  with  a  preparation  from 
the  henna-plant.  In  our  museums  we  can  see  the 
little  pots  and  vases  formerly  filled  with  these 
unguents  and  colors,  and  the  pencils  they  used 
with  them,  as  well  as  various  sorts  of  combs  and 
hairpins;  of  the  latter  there  is  a  very  pretty  set 
in  the  museum  at  Boulak,  —  single-pronged  wooden 
pins  with  jackal  heads,  stuck  into  a  cushion  in  the 
form  of  a  turtle,  which  was  evidently  one  of  the 
favorite  dressing-table  ornaments  belonging  to 
the  deceased  lady. 

All  these  little  essentials  of  the  toilet  were  placed 
in  the  tombs  by  the  loving  hands  of  friends  and 
relations  for  the  use  of  that  spiritual  body  which 
they  believed  required  all  the  adornment  the  lady 
had  loved  upon  earth. 

Notwithstanding  the  elaborate  care  lavished  by 
the  Egyptian  lady  on  her  personal  adornment,  she 
adopted  a  simplicity  of  dress  suitable  to  the  cli- 
mate in  which  she  lived.     Except  for  the  wig,  the 


head  was  usually  uncovered,  with  sometimes  a 
colored  band  tied  round  it.  The  queens  often  wore 
the  vulture  head-dress,  but  this  was  more  as  an 
official  ornament  than  as  a  covering.  In  common 
life  also  the  women,  both  of  high  and  low  degree, 
went  barefoot,  though  they  had  sandals  to  wear 
when  they  were  in  full  dress.  These  sandals  were 
made  of  papyrus  or  palm  fibre,  or  of  leather.  They 
had  straps  to  pass  around  the  foot  and  between  the 
toes,  and  in  some  a  piece  of  the  sole  was  turned  up, 
and  bent  over  the  toes  to  protect  them;  in  later 
times  some  of  the  leather  sandals  had  sides  to 
them,  which  causes  them  very  much  to  resemble 
modern  shoes.  —  The  Woman's  World. 


[Original  in  Popular  Science  News.} 
THE  RAPID  DEFOLIATION  OF  TREES. 

BY  FREDERICK  LEROY  SARGENT. 

The  phenomenon  of  rapid  defoliation  in  the  fall 
is  one  which  may  be  often  observed  in  our  common 
trees.  The  causes  at  work  are  not  a  little  myste- 
rious; but  some  understanding  of  them  may  be 
gained  by  considering  the  method  of  formation  of 
the  separating  cork-plane,  already  described  in 
J'opular  Science  News,  vol.  xxi.  No.  3,  p.  35. 
This  cork-plane  begins  to  be  formed  sometimes  as 
early  as  the  summer,  and  by  autumn  extends  al- 
most entirely  across  the  leaf-stalk.  All  that  is 
needed  to  insure  complete  severance  is  the  forma- 
tion of  a  few  more  cells,  and  the  ripening  of  the 
whole  into  a  readily  separable  condition.  A  sharp 
frost  seems  to  hasten  this  final  process  in  a  very 
effectual  manner;  for,  so  far  as  we  have  ojjserved, 
it  is  just  after  a  "  cold  snap  "  that  we  have  the  most 
marked  defoliation.  The  exact  way  in  which  sud- 
den cold  acts  to  put  all  parts  in  readiness  for  the 
separation  is  not  clear,  but  it  may  be  fairly  sur- 
mised that  its  effect  is  felt  not  so  much  in  the 
production  of  new  cells  as  in  the  ripening  of  those 
already  formed.  All  who  have  prepared  specimens 
for  an  herbarium,  know  that,  with  many  plants, 
the  leaves  separate  from  the  stem  spontaneously 
during  drying.  This  shows  clearly  that  cold  is 
not  necessary  to  the  process  of  defoliation,  and 
leads  us  to  make  the  suggestion  that  it  may  be  a 
dryne.ss  that  comes  with  the  cold,  rather  than  the 
temperature  itself,  which  gives  the  final  touch. 


GLEANINGS. 

If  you  feel  tempted  to  swear  at  the  cow,  dip  a 
quart  of  milk  out  of  the  pail  and  pour  it  on  the 
ground.  The  effect  Will  be  the  same,  so  far  as  the 
loss  is  concerned;  but  your  moral  nature  will  be 
the  gainer. 

For  Fattening  Cattle,  especially  to  increase 
the  production  of  milk  in  cows,  it  is  asserted  that 
the  pressed  cake  from  cotton-seed  gives  the  best 
results;  the  next  in  good  results  is  the  pressed  cake 
from  peanuts.  No  other  kind  of  food  seems  to 
equal  the  two  mentioned  for  milching-cows;  the 
milk  results  being  greater  in  amount,  and  richer 
in  quality. 

Maxuriai,  Value  of  Nitrogen  from  Dif- 
ferent Salts. — llerr  G.  Klein  has  described 
some  experiments  on  the  comparative  manurial 
value  of  nitrogen  in  form  of  ammonia  salts  and 
Chili  saltpetre.  The  experiments  were  made  in 
four  localities.  In  three  of  them  the  soil  was  limy 
and  rich  in  humus,  while  the  fourth  was  rich  in 
lime  and  poor  in  humus.  These  were  all  dressed 
with  phosphoric  acid  and  kainite;  and  plots  were 
arranged  without  nitrogenous  manure  and  with 
nitrate  of  ammonia,  or  both.  With  the  first  three 
soils  the  action  of  the  manure  was  aboiit  the  same, 
but  with  the  fourth  soil  the  nitrate  was  much  more 
effective  than  the  ammonia  salts.     This  failure  of 


the  ammonium  salts  is  chiefly  owing  to  the  lime  in 
the  soil,  late  sowing,  and  unfavorable  weather. 

The  Western  Cattle  Trail.  —  The  last 
vestige  of  the  famous  cattle  trail  from  Texas  to  the 
North,  it  is  said,  will  soon  be  wiped  out.  This 
trail  was  six  hundred  miles  long  and  one  mile  wide; 
and  wlien  the  original  survey  of  Colorado  was  made, 
this  strip  was  left  for  the  use  of  the  cattlemen. 
Hundreds  of  thousands  of  cattle  have  been  driven 
along  the  trail;  but  the  railroads  have  rendered  it 
useless,  and  it  is  now  to  be  thrown  open  to  settle- 
ment. 

Barnyard  Waste.  —  The  heavy,  driving  rains 
often  carry  away  from  the  barnyard  a  deep  stream 
of  valuable  fertilizing  material,  which  is  irretriev- 
ably lost.  This  may  be  prevented  by  keeping  the 
yard  well  scraped  up,  and  the  contents  carried  out 
promptly  to  the  fields,  and  spread.  There  they  are 
safe  from  leaching  and  waste,  and  there  they  will 
do  the  most  good.  Neglect  of  this  liability  to  wash 
out  the  best  part  of  the  contents  of  the  barnyard 
is  often  one  of  the  great  leaks  of  the  farm,  and 
yet  it  is  one  which  may  be  easily  prevented. 

Transplanting  Large  Pinks.  —  Pine-trees 
six  inches  diameter  at  the  base  and  twenty-five 
feet  high  can  be  moved  if  sufficient  root  be  taken 
out;  and  to  do  this,  cut  back  the  tree  some,  both 
at  top  and  ends  of  branches,  and  in  August  or 
September  dig  a  trench  around  the  trees,  say  four 
or  five  feet  from  the  body,  and  dig  below  the  roots, 
cutting  them  off.  Leave  the  trees  until  the  ground 
is  thoroughly  frozen  in  mid-winter  (having,  how- 
ever, holes  dug  for  their  reception  before  winter 
sets  in),  and  then  dig  under  and  raise  them  out 
with  levers  upon  stone  boats,  and  transplant,  pack- 
ing the  ground  solidly  around  them. 

Curiosities  of  Plant-Life.  —  It  has  been 
shown  by  Professor  Schubeler,  a  Norwegian  plant 
geographer,  that  most  plants  in  high  latitudes  pro- 
duce much  larger  and  heavier  seeds  than  in  warmer 
regions  near  the  equator.  This  effect  he  attributes 
to  the  prolonged  influence  of  sunlight  during  the 
long  summer  days  of  the  high  latitudes.  The  dif- 
ference in  seed  development  was  very  remarkable 
in  some  cases.  Dwarf  beans  taken  from  Christiana 
to  Drontheim  —  less  than  four  degrees  farther 
north  —  gained  more  than  sixty  per  cent  in  weight ; 
and  thyme  from  Lyons,  when  planted  at  Dron- 
theim, showed  a  gain  of  seventy-one  per  cent. 
The  grain  of  Northern  fields  is  heavier  than  when 
it  grows  in  more  Southerly  localities,  and  seed  from 
Norway  planted  at  Breslau  decreased  greatly  in  the 
first  year.  The  leaves,  also,  of  most  plants  are 
larger  and  more  deeply  colored  in  higher  latitudes, 
as  was  first  noticed  by  Griesbach  and  Martins. 
This  is  true  of  flowers,  many  of  which,  white  in 
Southern  climates,  become  violet  in  the  far  North. 

Personified  Plants.  —  Plants  are  thus  per- 
sonified by  the  Western  Christian  Advocate :  The 
pepper  and  mustard  represent  a  class  known  as 
"sharp"  people;  the  spice-trees,  others;  and 
tobacco  and  barley,  saloon-keepers.  The  violet 
and  lily  are  the  preachers  of  humility,  purity,  and 
righteousness.  The  tea-plant  and  catnip  are  the 
old  ladies  of  the  village,  without  whom  society 
would  be  incomplete.  The  beet  and  sugar-cane  are 
confectioners;  roses  and  pinks,  perfumers;  wheat 
and  corn,  provision-dealers ;  and  the  cocoa-nut  palm 
fnrnishes  as  many  articles  as  a  country-store.  The 
little  wayside  plants  by  stagnant  pools  are  scaven- 
gers. Some  plants  prefer  water, — they  are  the 
Baptists;  some  run  all  over,  —  they  are  the  Metho- 
dists ;  some  stand  up  straight  and  orderly,  —  they 
are  Presbyterians;  others  cling  to  ancient  walls  and 
churches,  —  they  are  the  Episcopalians  and  Cath- 
olics. There  are  plants  that  live  alone,  like  her- 
mits; others  lead  a  nomadic  life,  wandering  all  over 
every  thing. 
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One  of  the  boldest  engineering  schemes 
brought  forward  for  a  long  time  is  that  pro- 
posed bj-  Major  Powell,  of  damming  up  some 
of  the  canyons  of  the  Rocky  Mountains,  and 
converting  them  into  immense  reservoirs  of 
water,  for  use  in  irrigating  the  plains  below, 
and  also  serving  to  regulate  the  flow  of  water 
in  the  Western  tributaries  of  the  Mississippi. 
These  immense  ravines,  extending  far  into 
the  lieart  of  the  mountains,  with  their  com- 
paratively narrow  mouths,  offer  extraordinary- 
opportunities  for  accomplishiug  such  a  work 
at  a  small  expense,  although  we  think  the 
practical  value  of  such  a  system  of  reservoirs 
could  only  be  determined  by  actual  trial. 


In  the  matter  of  the  use  of  galvanized  iron 
water-pipes  or  reservoirs,  the  Science  News 
has  always  taken  the  ground  that  it  was  a 
practice  attended  with  danger  to  health,  on 
account  of  the  action  of  water  upon  the  zinc 
coating,  forming  soluble  and  poisonous  salts. 
Certain  cases  have  come  to  our  own  knowl- 
edge where  sickness  and  even  death  have 
undoubtedly  occurred  from  this  cause.  These 
views  have  not  been  ver3-  generally  accepted  ; 
and  the  Massacluisetts  State  Board  of  Health, 
in  one  of  its  reports  (No.  5),  takes  the 
ground  that  the  use  of  these  pipes  is  unat- 
tended with  danger,  although  it  admits  that 
zinc  is  acted  upon  by  ordinary  drinking-water, 
and  that  water  allowed  to  stand  in  reservoirs, 
or  drawn  through  pipes  of  zinc  or  galvanized 
iron,  usually  contains  an  appreciable  amount 
of  zinc,  more  or  less,  according  to  various 
influences.  The  points  in  favor  of  galvanized 
iron  are  all  well  brought  out  in  an  article  in 
the  current  number  of  the  Manufacturer  and 
Builder:  and  although  we  have  the  highest 
respect  for  the  opitiions  of  its  distinguished 
editor,  we  must  submit  that  a  single  case  of 
poisoning  from  tliis  cause  is  of  more  value 
than  any  amount  of  negative  evidence ;  and 
although  we  do  not  believe  that  its  evil  effects 
appear  in  ever3-  case,  3-et  we  cannot  admit  that 
galvanized  iron  is  a  perfect!}'  safe  material  to 
be  brought  into  contact  with  drinking-water 
or  other  articles  of  alimentation.  We  also 
notice  that  the  Paris  Council  of  Hygiene  has 
prohibited  the  use  of  the  metal  for  such  pur- 
poses, for  the  reasons  mentioned  above. 


The  experiments  of  Ramsaj'  upon  the  mo- 
lecular formula  of  nitric  peroxide,  which  has 
usuallj'  been  written  NO.^,  seem  to  show  that 
the  true  formula  is  N.^O^.  The  method  used 
was  that  suggested  bj'  Raoult,  and  depends 
upon  the  principle  that  the  melting-point  of 
glacial  acetic  acid  is  lowered  by  the  addition 
of  a  dissolved  solid  or  liquid,  proportionally 
to  the  absolute  amount  of  the  substance 
dissolved,  and  inversely  proportionally'  to  its 
molecular  weight.  The  molecular  weiglit  of 
several  of  the  oxides  of  nitrogen  is  quite 
uncertain,  owing  to  the  anomalous  results 
obtained  by  the  determinations  of  their  vapor 
densit}' ;  and  the  above-mentioned  experi- 
ments will  be  of  great  service  in  helping  to 
solve  a  difTicult  problem. 


During  the  past  summer  the  streets  of  this 
city  have  been  in  a  state  of  constant  upheaval, 
owing  to  the  laying  of  pipes  for  the  purpose 
of  furnishing  steam  heat  and  power  from  a 
central  station.  In  this  system  no  steam  is 
sent  througli  the  pipes  ;  but,  instead,  super- 
heated water  is  used  at  a  temperature  of  440° 
F.,  corresponding  to  a  pressure  of  400  pounds 
to  tlie  square  inch.  B}-  this  means  much 
smaller  pipes  maj'  be  used,  the  water  expand- 
ing into  steam  as  soon  as  the  pressure  is  re- 
duced, either  in  the  radiator  or  the  cylinder 
of  the  engine.  The  mains  are  about  four 
inches  in  diameter,  and  it  is  claimed  that  a 
service-pipe  the  size  of  a  pencil  will  supply 
steam  enough  to  heat  a  large  building.  The 
results  of  the  accidental  explosion  of  one  of 
these  pipes  in  the  street  are  not  pleasant  to 
think  of.  In  wet  weather  a  column  of  steam 
ascends  from  the  heated  iron  manhole  covers 
at  the  street  corners,  giving  to  a  stranger  the 
impression  of  a  miniature  volcano ;  and  the 
sudden  bursting  of  one  of  the  mains  would 
undoubtedly  reproduce  the  accompanying 
eruptive  and  earthquake  phenomena  in  a  most 
unpleasantly  realistic  manner. 

The  following  strange  story  was  related  to 
us  by  the  mate  of  a  merchant-vessel,  person- 
ally known  by  us  to  be  a  gentleman  of  the 
highest  character  and  reliabilit}',  and  may  be 
of  interest  to  students  of  psj'chologj'.  While 
his  ship  was  loading  at  Calcutta,  he  accepted 
the  invitation  of  a  native  to  visit  his  homo. 
The  native  was  a  pedler  of  the  lowest  class, 
and  previously  unknown  to  the  officer.  On  ar- 
riving at  the  hovel  of  the  Hindu,  he  introduced 
his  father,  an  emaciated  old  man  of  great  age, 
but  with  piercingly  brilliant  e3-es.  After  greet- 
ing the  young  American,  in  a  few  minutes  he 
commanded  him  to  look  into  the  palm  of  his 
hand.  Although  at  first  unwilling  to  comply 
with  the  request,  he  felt  himself  constrained 
to  do  so,  and,  on  looking  down,  saw  before 
him  in  his  hand  a  perfect  vision  of  a  room 
in  his  distant  New-England  home,  with  the 
different  members  of  the  family  seated  around 
a  table.  Although  a  man  of  iron  nerves,  our 
friend  confessed  that  it  was  some  time  before 
he  recovered  his  equanimitj-.  We  forbear  to 
comment  on  this  incident,  only  remarking  that 
it  seems  better  authenticated  than  most  similar 
stories. 


The  Parisian  weekly  journal  La  Nature,  to 
which  we  are  frequently  indebted  for  the  use 
of  its  engravings,  is  one  of  the  best  jour- 
nals of  popular  science  pul)lished,  and  in  the 
character  and  quality  of  its  illustrations  stands 
alone  in  its  class.  We  are  glad  to  make  a 
favorable  mention  of  our  contemporary,  al- 
though not  solicited  to  do  so,  and  can  cordially 
recommend  it  to  the  attention  of  such  of  our 
readers  as  are  somewhat  familiar  with  the 
French  language.  The  price,  including  post- 
age, is  $5.25  per  year,  or  SG.OO  with  the 
Science  News,  and  subscriptions  will  be  re- 
ceived at  and  forwarded  from  this  office. 


[Specially  reported  for  the  Popular  Science  Neva.] 

THE  CLEVELAND  MEETING  OF  THE 
AMERICAN  ASSOCIATION. 

The  thirty-seventh  meeting  of  the  American 
Association  for  the  Advancement  of  Science  was 
held  at  Cleveland  in  the  month  of  August  last; 
and  although  the  attendance  was  not  quite  equal 
to  some  of  the  previous  meetings,  it  was  an  occa- 
sion of  great  interest  and  pleasure,  and  the  major- 
ity of  the  papers  read  were  of  much  importance 
and  value.  The  sessions  were  held  in  the  high- 
school  building,  which  was  most  excellently 
adapted  for  the  purpose;  and  the  local  committee, 
and  citizens  of  Cleveland  generally,  exerted  them- 
selves most  successfully  for  the  comfort  and  enter- 
tainment of  their  visitors. 

At  the  opening  exercises  the  members  were  wel- 
comed to  Cleveland  by  Dr.  Cady  Staley  of  the 
local  committee,  to  which  President  J.  W.  Powell 
replied  in  fitting  terms.  In  the  afternoon  the 
different  sections  organized,  and  were  addressed 
by  their  respective  vice-presidents.  The  section 
of  anthropology  is  always  one  of  the  most  attrac- 
tive to  the  general  public,  as  was  shown  by  the 
large  audience  which  listened  to  Dr.  C.  C.  Abbot's 
address  on  the  antiquity  of  man  in  America. 
Beginning  with  reference  to  the  recent  decision  of 
an  ecclesiastical  body,  that  man,  perfect  in  all  his 
parts,  had  been  created  de  novo  from  the  dust,  he 
spoke  of  the  greater  antiquity  of  the  men  of  the 
Pacific  over  those  of  the  Atlantic  coast.  The 
actual  geological  age  in  which  man  first  appeared 
is  very  doubtfid.  Miocene  man  is  extremely  prob- 
lematical, and  even  pliocene  man  is  a  question 
still  unsettled.  We  are  certain,  however,  that 
man  lived  on  the  American  continent  in  the  inter- 
glacial  period,  and,  at  the  time  of  the  melting 
glaciers,  undoubtedly  followed  the  ice-sheet  as  it 
retreated  towards  the  north.  The  actual  date  of 
the  final  close  of  the  glacial  period  is  now  con- 
sidered more  modern  than  formerly.  Taking  the 
most  moderate  estimate  of  six  thousand  years,  we 
must  allow  from  eighteen  thousand  to  sixty  thou- 
sand years  for  the  time  between  the  first  and 
second  glaci.al  epochs,  and,  in  addition,  the  long 
stretch  of  time  during  which  the  second  epoch  of 
cold  continued,  thus  giving  the  ai-chieologist  all 
the  time  he  needs  for  the  long  train  of  human 
activities  that  have  transpired  during  prehis- 
toric time.  Dr.  Abbot  described  the  implements 
of  indurated  argillite,  or  clay  rock,  found  near 
Trenton,  N.J.,  which  he  considered  to  be  dis- 
tinctly palaiolithic  in  type..  The  fate  of  these 
palaeolithic  men  is  uncertain,  but  the  theory  that 
they  survive  in  the  modern  Esquimaux  is  hardly 
tenable.  They  were  undoubtedly  displaced  by  the 
immigration  of  the  modern  Indian  races,  —  them- 
selves of  great  antiquity,  for  it  is  believed  that  the 
progenitors  of  the  Indians  were  coeval  with  the 
mastodon,  an  animal  which  has  been  extinct  for 
many  hundreds  if  not  thousands  of  years. 
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Dr.  D..  G.  Brinton  read  in  this  section  two  inter- 
esting papers,  in  one  of  which  he  opposed  the  the- 
ory that  the  American  Indians  are  of  Asiatic 
origin,  and  another  in  which  he  supported  the 
idea  that  they  originated  from  the  neolithic  races 
of  Europe,  who  reached  this  country  by  way  of 
Great  Britain,  Iceland,  and  Greenland,  over  a 
tract  of  land  since  submerged  beneath  the  sea. 

In  the  section  of  chemistry.  Professor  C.  E.  Mun- 
roe  reviewed  the  progress  of  the  science,  giving 
special  attention  to  the  idea  of  the  unity  of  the 
elements,  and  their  genesis  or  evolution  from  one 
primordial  substance,  summing  up  the  evidence  as 
follows  :  — 

"  Hence  we  find  for  the  doctrine  of  evolution  in 
the  domain  of  chemistry  that  the  tests  yield  abso- 
lute results  when  applied  to  compound  matter ;  but 
the  extension  of  the  doctrine  to  the  genesis  of  the 
elements  is  a  pure  speculation,  and  bids  fair  at  pres- 
ent to  be  as  incapable  of  absolute  proof  as  is  the 
nebular  hypothesis." 

The  papers  read  in  this  section  were  not,  as  a 
rule,  of  a  popular  nature  ;  but  Professor  W.  L. 
Dudley  g^ve  an  interesting  account  of  the  recent 
fatal  accidents  at  Troy,  NY.,  from  the  breaking 
of  the  pipes  conveying  water-gas,  which  contains 
a  large  percentage  of  the  poisonous  carbonic  oxide. 
Professor  Spencer  B.  Newberry  presented  a  paper 
upon  the  safety  of  commercial  oils.  He  concludes 
that  an  oil  which  gives  off  explosive  vapors  at  a 
temperature  below  120°  F.  is  unsafe  to  use  in  the 
modern  forms  of  lamps  with  their  large  flames  and 
increased  heating  power,  and  that  the  chemical 
composition  of  a  safe  oil  is  between  nonane 
(CgHjt,)  anddecane  (CioHj^)- 

One  of  the  most  interesting  papers  in  the  sec- 
tion of  physics  was  that  by  Professor  A.  A.  Michel- 
son  on  the  use  o£  wave-lengths  of  light  as  an 
absolute  standard  of  measurement.  It  was  illus- 
trated by  a  machine  devised  by  himself  and 
Professor  Morley  for  accurately  measuring  these 
magnitudes;  and  an  apparatus  was  arranged  .so 
that  the  interference  fringes,  by  means  of  which 
the  wave-lengths  are  first  determined,  were  pro- 
jected on  a  screen  by  a  lantern.  So  delicate  is 
the  adjustment,  that  simply  breathing  upon  the 
reflectors,  or  holding  the  finger  near  them,  is 
suificient  to  cause  the  fringes  to  chase  each  other 
over  the  screen  in  a  most  lively  manner. 

The  Panama  and  Nicaragua  Canals  were  dis- 
cussed in  several  papers,  greatly  to  the  advantage 
of  the  latter  enterprise.  Dr.  W.  Nelson,  who  had 
resided  on  the  isthmus  for  several  years,  presented 
a  series  of  photographs  of  tlie  Panama  Canal, 
showing  the  present  condition  of  the  work,  which 
clearly  proved  that  the  completion  of  the  canal 
is  almost  an  impossibility.  As  an  illustration  of 
the  neglect  and  waste  prevailing  among  the  con- 
tractors, he  related  that  a  valuable  steam-shovel 
was  thrown  from  the  track  by  an  accident,  and,  to 
save  the  trouble  of  replacing  it,  the  contractor  in 
charge  ordered  up  a  gravel-train,  and  carefully 
buried  the  shovel  out  of  sight.  It  was  not  his  prop- 
erty, and  it  was  a  useless  expense  to  him  to  set  it 
on  the  rails  again.  The  numerous  ofiicials  of  the 
company  have  fine  residences  and  high  salaries, 
but  do  not  always  escape  yellow  fever. 

Mr.  W.  J.  Keep  read  a  paper  upon  the  influence 
of  aluminium  upon  cast-iron,  illustrated  by  a 
series  of  test-bars  of  iron  containing  more  or  less 
of  the  metal.  It  was  shown  that  the  addition  of 
a  fraction  of  one  per  cent  of  aluminium  greatly 
improved  the  quality  of  the  iron,  rendering  castings 
more  solid  and  free  from  blow-holes,  removing  the 
tendency  to  chill,  increasing  the  strength,  elasticity, 
and  fluidity  of  the  iron,  and  decreasing  the  amount 
of  shrinkage.  The  practical  value  of  this  discovery 
is  undoubtedly  very  great. 


The  evening  meetings  were  held  in  the  large 
hall  of  the  building,  and  were  well  attended,  both 
by  members  and  the  public.  Professor  S.  P.  Lang- 
ley,  the  retiring  President,  delivered  an  address 
upon  the  history  of  the  undulatory  theory  of 
radiant  energy,  including  light  and  heat,  and  a 
review  of  the  causes  which  led  to  its  displacement 
of  the  emission  or  corpuscular  theory  of  the  earlier 
philosophers.  Professor  G.  Stanley  Hall  lectured 
upon  recent  advances  in  psychology,  and  gave 
many  facts  of  great  interest  regarding  this  com- 
paratively new  science,  but,  in  touching  upon  the 
subject  of  hypnotism,  failed  to  give  more  than  a 
review  of  the  very  doubtful  results  obtained  by  the 
French  scientists.  A  reliable  and  scientific  inves- 
tigation of  the  alleged  phenomena  of  hypnotism  is 
greatly  to  be  desired.  An  eloquent  address  by 
Major  Powell  upon  the  principle  of  competition 
as  a  factor  in  human  progress,  and  a  lecture  by 
Professor  Mendenhall  upon  Japanese  magic  mirrors, 
most  pleasantly  occupied  two  other  evenings  dur- 
ing the  meeting. 

For  the  numerous  social  entertainments  of  the 
meeting  the  members  are  greatly  indebted  to  the 
citizens  of  Cleveland.  Several  receptions  were 
given  by  the  ladies  of  the  city,  and  some  of  the 
most  elegant  residences  on  the  magnificent  Euclid 
Avenue  were  thrown  open  to  them.  In  addition  a 
bountiful  luncheon  was  provided  at  the  high-school 
building  each  day  of  the  session,  so  that  the  mem- 
bers were  saved  the  necessity  of  a  hot  two  miles' 
ride  to  the  centre  of  the  city. 

A  steamboat  excursion  on  Lake  Erie  to  Put-in- 
Bay  was  also  tendered  the  Association,  and  was  a 
most  delightful  and  successful  one.  The  day  was 
perfect,  and  the  water  calm.  A  short  stop  was 
made  at  Kelly's  Island,  to  give  an  opportunity  of 
inspecting  the  wonderful  glacial  scratches  which 
have  been  found  upon  a  ledge  of  limestone.  The.se 
scratches  are  perhaps  the  finest  in  the  world.  The 
surface  of  the  rock  is  traversed  by  great  grooves 
a  foot  or  more  in  depth  and  from  two  to  three  feet 
in  width.  There  are  al.so  innumerable  smaller 
grooves  and  scratches,  and  in  places  the  rock  is 
polished  till  it  shines  like  marble.  Nothing  can 
give  one  so  realizing  a  sense  of  the  power  of  a 
glacier  as  a  sight  of  these  markings  made  by  the 
prehistoric  ice-sheet  as  it  moved  over  the  rock, 
holding  in  its  grasp  smaller  and  harder  stones, 
which,  like  an  immense  plane,  grooved  the  deep 
channels  into  the  softer  limestone. 

The  principal  industry  of  Put-in-Bay  is  the 
manufacture  and  sale  of  Catawba  wine,  and  the 
members  of  the  chemistry  section  introduced  a 
method  of  testing  known  as  "  gu.statory  analysis," 
which  was  quickly  learned  and  applied  by  even 
the  least  scientific  persons  present.  The  results  of 
the  analyses  were  uniformly  favorable. 

The  reports  of  the  officers  showed  that  the  As- 
sociation was  in  a  most  satisfactory  condition,  both 
financially  and  otherwise.  Nearly  one  hundred 
and  fifty  new  members  were  elected;  and  the  As- 
sociation adjourned,  to  meet  next  year  at  Toronto, 
with  the  feeling  that  they  had  participated  in  one 
of  its  most  enjoyable  and  successful  meetings,  and 
with  a  high  appreciation  of  the  beauty  of  the  city 
of  Cleveland  and  the  hospitality  and  generosity 
of  its  citizens. 


Perfect  Rest. — Robinson:  Are  you  off  for  a 
trip.  Brown  ?  " 

Brown  :  "  Yes,  I'm  going  to  take  a  four-weeks' 
run  over  to  London,  Paris,  and  some  of  the  Ger- 
man capitals." 

Robinson:  "  Business  ?  " 

Brown:  "No,  health.  My  physician  says  my 
system  is  all  run  down,  and  that  I  need  absolute 
rest." 


[Specially  repoited  for  the  Popular  Science  New9.'\ 

METEOKOLOGY    FOR    AUGUST,    188S,    WITH 
REVIEW   OF  THE   SUMMER. 

TEMPERATURE. 


Atebasx  Thermohbtib. 

Lowest. 

Highest. 

Range. 

At  7  A.M 

6.5.68° 

66° 
65° 
55° 
55° 

80° 
86° 
79° 
86° 

24° 

At2p.M 

At  9  p.M 

Whole  month 

76.10° 
67.06° 
69.81° 

21° 
24° 
31° 

Last  eighteen  Augusts    . 

69.07° 

I     65.83°, 
\  in  1874. 

71.76",  1 
in  1872. ) 

6.93° 

Summer  of  1888'.  .  .  . 
Last  eighteen  summers    . 

69.11° 
69.12° 

54° 

j    67.19°, 
(in  1881. 

93° 

71.67°, 
in  1876. 

39° 
4.48° 

The  28th  was  the  coolest  day  of  the  last  month, 
with  a  mean  of  58§° ;  and  the  5th  was  the  warmest, 
averaging  80^°.  The  IGth,  ITth,  and  0th  were 
warm,  varying  from  76°  to  78^°;  and  the  whole 
month  was  a  full  half-degree  above  the  average  for 
the  last  eighteen  Augusts,  nearly  two-thirds  of  a 
degree  warmer  than  the  last  July,  and  five-sixths 
of  a  degree  warmer  than  June.  These  three  sum- 
mer months  have  thus  varied  only  a  fraction  of  a 
degree  from  each  other,  givingan  average  of  60.11°; 
August  being  the  warmest  of  the  three.  The 
entire  summer  was  nearly  an  exact  average  of  the 
last  eighteen;  that  in  1881  being  the  coolest,  and 
that  in  1870  the  warmest,  — •  a  range  of  4.48°  (see 
the  table). 

SKY. 

The  face  of  the  sky  in  93  observations  gave  49 
fair,  20  cloudy,  19  overcast,  and  5  rainy,  —  a  per- 
centage of  52  7  fair.  The  average  fair  for  the  last 
eighteen  Augusts  has  been  62.7,  with  extremes  of 
50.5,  in  1884  and  1885,  and  86,  in  1876.  Only 
two  Augusts  have  been  le.ss  fair  than  the  present. 
The  last  week  or  ten  days  of  the  month  furnished 
some  very  fine  weather,  with  beautiful  sunsets  on 
the  18th,  20th,  and  22d. 

The  average  percent  fair  the  past  summer  was 
54  3,  while  the  average  for  the  last  eighteen  sum- 
mers has  been  61.55,  with  extremes  of  50,  in  1887, 
and  71.4,  in  1876.  The  present  summer  was  the 
least  fair,  with  two  exceptions  (in  1877  and  1887), 
in  eighteen  years. 

PRECIPITATION. 

The  amount  of  rainfall  the  last  month  was  6.08 
inches,  while  the  average  for  the  last  twenty 
Augusts  has  been  4  06,  with  extremes  of  only  .48 
in  1883,  and  10  03,  in  1872.  The  amount  of  the 
present  month  has  been  exceeded  in  August  but 
four  times  in  twenty  years.  The  largest  fall  atone 
time,  3.35  inches,  came  suddenly  during  the  night 
of  the  21st,  attended  with  strong  wind,  doing  .some 
damage.  Over  one  inch  fell  on  the  6th,  and  again 
on  the  13th,  with  smaller  quantities  on  three  or 
four  other  occasions,  giving  an  abundance  for 
vegetation.  The  amount  since  Jan.  1  has  been 
36.39  inches,  while  the  average  for  this  period  has 
been  only  31.67;  showing  an  excess  thus  far  of 
4.72  inches. 

The  amount  of  rain  the  present  summer  has 
been  9.59  inches,  while  the  average  for  the  last 
twenty  summers  has  been  9.79,  with  remarkable 
extremes  of  only  4.39  inches,  in  1883,  and  18.13,  in 
1872,  —  a  wide  difference  for  these  importantgrow- 
ing  months. 

PRESSURE. 

The  average  pressure  the  past  month  was 
29  934  inches,  with  extremes  of  29.52,  on  the 
22d,  and  30.20,  on  the  11th  and  12th, —  a  range 
of  .68  inch.  The  average  for  the  last  fifteen 
Augusts  has  been  29.960,  with  extremes  of  29.868, 
in  1878,  and  30  029,  in  1884.  The  sum  of  daily 
variations  was  2.60  inches,  giving  an  average  daily 
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iiiovenient  of  .084  inch.  This  average  in  fifteen  the  constellations  Scorpius  and  Sagittarius.  Jupiter 
Augusts  has  been  .087,  with  extremes  of  .051  and 
.125.  The  largest  daily  movements  were  .58,  on 
the  2d,  and  .34,  on  the  13th,  iu  connection  with 
heavy  rainfalls.  However,  on  the  6th  was  a  rain 
fall  of  1.18  inches,  when  the  movement  was  upward 
.10  inch,  showing  that  we  may  have  rain  occasion- 
ally not  indicated  by  the  barometer.  On  the  5th 
the  movement  was  —.02  only,  and  stationary  on 
the  7th. 

The  average  pressure  during  the  past  summer 
was  29.934  inches,  exactly  the  same  as  the  present 
August,  which  is  very  near  29.938,  the  average  of 
the  last  fifteen  summers.  The  average  daily 
movement  the  last  summer  has  been  .105  inch, 
while  .that  of  the  last  fifteen  summers  has  been 
only  .(99. 

WINDS. 

The  direction  of  the  wind  in  93  observations 
gave  8  N  ,  1  S  ,  7  E.,  35  W.,  4  N.E.,  19  N.W., 
2  S.E.,  and  17  S.W  ,  —  an  excess  of  11  northerly 
and  58  westerly  over  the  southerly  and  easterly, 
and  indicating  the  average  direction  to  have  been 
W.  10°  44'  N.  The  westerly  winds  have  uniformly 
prevailed  over  the  easterly,  with  two  exceptions, 
by  an  average  of  33  42  observations,  and  the 
southerly  over  the  northerly,  with  four  exceptions, 
by  an  average  of  10.68  ;  indicating  the  approxi- 
mate general  average  of  the  wind  the  last  nineteen 
Augusts  to  have  been  W.  17°  44'  S.,  which  shows 
that  the  winds  the  past  month  have  been  28°  28' 
more  noitherly  than  the  average.  The  relative 
progressive  distance  travelled  the  past  month  was 
59  03  units,  and  during  the  last  nineteen  Augusts 
666.7  such  units,  —  an  average  of  35  09;  showing 
less  op[X)sing  winds  the  past  month  than  usual,  in 
proportion  of  59  to  35. 

The  average  direction  of  the  wind  the  present 
summer  has  been  W.  8°  21'  N.,  while  the  average 
direction  for  the  last  nineteen  summers  has  been 
\V.  28°  56'  S.,  showing  that  the  wind  the  present 
summer  has  been  37°  17'  more  northerly  than 
usual.  The  average  relative  distance  travelled  the 
present  summer  was  48.22  units,  and  the  last 
nineteen  summers  736.3  such  units,  —  an  average  of 
38  75;  showing  less  oppo.sing  winds  the  present 
summer  than  usual,  in  proportion  of  48  to  38 
nearly. 

RKVIEW. 

The  present  summer  has  been  a  near  average 
in  regard  to  temperature,  rainfall,  and  barometric 
pressure,  but  with  winds  much  more  northerly  and 
less  opposing  than  usual,  and  the  least  fair,  with 
two  exceptions,  in  eighteen  years.  The  southerly 
winds  prevail  almost  universally  during  the  three 
summer  months;  but  this  year  the  reverse  has 
occuired,  the  only  instance  on  my  record. 

D.    W. 

Natick,  Sept.  5,  1888. 


sets  before  nine  o'clock  on  Oct.  1,  and  at  about 
seven  o'clock  on  Oct.  31.  It  is  in  the  constellation 
Scorpius,  and  moves  eastward  about  6°  during  the 
month.  Toward  the  close  of  the  month  it  is  about 
5°  north  of  the  first-magnitude  red  star  Antares 
(Alpha  Scorpii).  The  following  eclipses  of  Jupi- 
ter's satellites  will  be  visible  in  the  United  States 
during  the  mouth.  They  all  take  place  on  the  up- 
per right-hand  quadrant,  as  seen  in  an  inverting 
telescope.  D  denotes  disappearance,  R  reappear- 
ance.    Times  are  Eastern  standard. 

I.  R.  Oct.    1 

I.  R.  Oct.  10, 

II.  u.  Oct.  12, 

I.  K.  Oct.  17, 

Saturn  rises  at  about  2  a.m.  ou  Oct.  1,  and  at 
about  midnight  on  Oct.  31.  It  is  in  the  western 
part  of  the  constellation  Leo,  aud  is  movhig  slowly 
eastward;  at  the  end  of  the  month  it  is  about  8° 
west  of  the  first-magnitude  star  Regulus  {Alpha 
Leonis).  Uranus  is  too  near  the  Sun  to  be  seen 
during  the  month.  It  is  in  conjunction  on  Oct.  11, 
and  becomes  a  morning  star.  Neptune  is  about 
5°  south  of  the  Pleiades. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10,  9,  and  8  p.m.  for  the  begin- 
ning, middle,  and  end  of  the  month  respectively. 

The  small  constellation  Lacerta  is  in  the  zenith. 
Pegasus  is  just  below  it  to  the  south  on  both  sides 
of  the  meridian.  Aquarius  is  on  the  south  raerid- 
iau,  about  halfway  up;  and  below  it  is  Piscis  Aus- 
tralis.  Cetus  is  low  down  in  the  south-east.  Pisces 
follows  Aquarius,  and  is  just  below  Pegasus.  An- 
dromeda is  high  up,  a  little  north  of  east;  and 
below  it  are  Aries,  a  little  to  the  right,  and  Taurus, 
lower  down,  a  little  to  the  left.  Perseus  is  about 
halfway  up  in  the  north-east,  and  Auriga  is  below 
it.  Cassiopeia  is  coming  to  the  meridian  between 
the  zenith  and  the  pole;  and  Ursa  Major  is  on  the 
north  horizon,  with  the  pointers  on  the  meridian 
below  the  pole.  Ursa  Minor  is  mainly  to  the  left  of 
the  pole  star  and  a  little  below,  and  Draco  is  to  the 
left  of  Ursa  Minor.  Cygnus  is  to  the  west  of  the 
zenith.  M. 

Lakk  Fokest,  III.,  Sept.  20. 


[ripecially  computed  for  the  Pojmtux  Science  NeiBS.'\ 
ASTRONOMICAL  PHENOMENA  FOR 
OCTOBER,  1888. 
The  Planets.  —  Mercury  comes  to  its  greatest 
eastern  elongation  on  Oct.  8,  and  may  possibly  be 
seen  as  an  evening  star  during  the  first  few  days 
of  the  moyth  ;  but  it  is  far  .south  of  the  Sun,  and 
will  be  hard  to  see.  On  Oct  9  it  is  in  conjunction 
witli  Venus,  3°  to  the  south  of  the  latter.  It 
comes  to  inferior  conjunction  on  Oct.  31.  Venus 
is  an  evening  star,  gradually  moving  away  from 
the  Sun.  15y  the  end  of  the  month  it  remains 
above  the  horizon  a  little  less  than  two  hours  after 
sunset.  Mars  sets  still  earlier  than  during  Sep- 
tember. At  the  beginning  of  the  month  it  sets  at 
a  little  after  9pm,  and  at  the  end  of  the  month  at 
about  8A.  30m.  p.m.    It  is  moving  eastward  through 


Fink  Threads  of  Quautz.  —  C.  V.  Boys  gives 
an  account  of  some  very  interesting  experiments  in 
the  production  of  the  finest  threads  of  glass  and 
other  materials.  The  most  remarkable  threads  he 
has  found  are  those  of  quartz.  Of  these  he  says, 
"  As  torsion  threads,  these  fibres  of  quartz  would 
seem  to  be  more  perfect  in  their  elasticity  than  any 
known;  they  are  as  strong  as  steel,  and  can  be 
made  of  any  reasonable  length,  perfectly  uniform 
in  diameter,  and,  as  already  explained,  exceedingly 
fine  (i  e.,  '  beyond  tbe  power  of  any  possible  mi- 
croscope ').  The  tail  ends  of  those  that  become 
invisible  must  have  a  moment  of  torsion  of  100- 
000,000  times  less  than  ordinary  spun  glass;  and, 
though  it  is  impossible  to  manipulate  with  those, 
there  is  no  difficulty  with  threads  less  than  one  ten- 
thousandth  of  an  inch  in  diameter." 


I.  T.  K.,  Mississippi.  —If  the  action  of  the  force  of 
gravity  sliould  be  universally  suspended  at  any  given 
moment,  what  would  be  the  effect  upon  the  motions 
of  the  .stars  and  planets  V 

Answer.  — The  attraction  of  gravitation  is  an  in- 
herent property  of  matter,  and  we  can  hardly  conceive 
of  its  being  "suspended."  In  such  a  case,  however, 
all  bodies  moving  in  circular  or  elliptical  orbits  would 
move  off  in  straight  lines  tangent  to  that  part  of  the 
orbit  where  they  were  at  the  time,  and,  so  far  as  we 
know,  would  continue  to  move  on  indefinitely  at  the 
same  speed. 

T.  A.  0.,  Germany.  —  Is  the  power  exerted  by  a 
hydraulic  press  dependent  in  any  way  upon  the  liquid 
used  in  it? 

Answer.  —  Liquids  are  practically  incompressible, 
and  only  serve  to  transmit  the  power.  The  only 
reason  for  substituting  oil,  glycerine,  or  alcohol  in 
certain  cases  is  either  to  avoid  evaporation  or  to 
prevent  freezing  when  the  apparatus  is  exposed  to  low" 
temijeratures. 

F.  P.  T.,  Buffalo.  —  In  what  form  of  ore  does  tin 
occur? 

Answer.  —  The  principal  ore  of  tin  is  the  oxide 
(SnOj)  known  as  cassiterite,  or  tin-stone.  The  princi- 
pal mines  are  in  England  and  the  East  Indies,  although 
it  occurs  in  several  other  localities.  It  is  reduced  by 
smelting  with  coal,  but  the  ore  and  metal  must  be 
purified  by  rather  complicated  processes. 

Inquirer-  —  What  is  the  magnetic  oxide  of  iron? 
Answer. — This  is  a  compound  of  a  molecule  of  fer- 
rous oxide,  FeO,  with  one  of  ferric  oxide,  Fe203,  thus 
giving  it  the  empirical  symbol  FesO^.  It  is  the  only 
oxide  of  iron  that  is  attracted  by  the  magnet,  and  oc- 
curs abundantly  in  nature  as  the  mineral  magnitite. 
It  sometimes  exhibits  magnetic  polarity,  and  is  then 
called  a  loadstone,  or  natural  magnet.  It  is  doubtful 
whether  it  is  an  independent  oxide  of  iron  or  a  simple 
mixture  of  the  two  oxides  named  above. 

I.  G.  E.,  Boston.  —  There  is  no  difference  in  com- 
position between  potash  aud  pearlasli.  Both  are  more 
or  less  impure  carbonates  of  jjotassium,  the  pearlash 
being  the  purest. 

R.  B.  P  ,  Jacksonville.  —  What  is  the  actual  total 
force  exerted  by  gunpowder  at  the  moment  of  its  ex- 
plosion? 

Answer.  —  It  has  been  found  by  experiment  that 
one  volume  of  powder  gives,  on  ignition,  280  volumes 
of  gas  at  .32°  F.  At  the  temperature  produced  by  tlie 
explosion  this  would  be  expanded  to  3,640  volumes, 
which,  if  confined  within  the  space  originally  occupied 
by  tbe  gunpowder,  would  exert  a  pressure  of  about 
thirty-six  tons  per  square  Inch. 

Artist,  Brooklyn.  —  The  color  known  as  ultra- 
marine was  formerly  the  powder  of  the  precious  mineral 
lapis-lazuli,  which  is  essentially  a  silicate  of  alumina 
with  varying  quantities  of  soda,  sulphuric  acid,  and 
sulphur.  It  was,  and  is  now  to  some  extent,  used  as  a 
pigment  by  artists;  but  for  most  purposes  the  artificial 
ultramarine  is  used,  which  is  made  in  immense  quan- 
ties  and  at  a  very  low  cost.  It  is  prepared  by  heating 
together  a  mixture  of  clay,  carbonate  of  soda,  sulphur, 
an<l  charcoal,  and  afterwards  roasting  repeatedly 
with  additional  quantities  of  sulphur.  The  formula 
2(NajA.l2SijO,)  .  NjSj  has  been  assigned  to  it,  but  the 
actual  composition  is  uncertain. 


QUESTIONS  AND  ANSWERS. 

Lktteks  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  as  the  name  and  address  of  tlie  writer,  which 
will  not  be  published. 

QuKSTioNS  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

N.  T.  v.,  California.  — "What,  gives  to  indelible  ink 
its  peculiar  properties? 

An.HWer.  —  Tlie  indelible  inks  commonly  used  are  a 
preparation  of  nitrate  of  silver.  When  cloth  is 
marked  with  this,  and  exposed  to  the  light  and  air,  the 
nitrate  of  silver  is  reduced  to  metallic  silver,  which 
is  insoluble  in  water  aud  the  other  cleansing  materials 
used  iu  the  laundry. 


LITERARY  NOTES. 

The  baby  is  ruler  of  the  household ;  and,  as  is  befit- 
ting, Bahyland  is  the  oiHcial  organ  of  the  baby's  king- 
dom. It  is  a  charming  little  monthly  of  eight  pages, 
filled  with  pictures  to  please  baby's  eye,  and  little 
jingles  and  stories  to  please  his  ear.  It  is  a  marvel  of 
enjoyment,  for  50  cents  a  year,  or  $1.40  with  Popular 
Science  News.  D.  Lothrop  Company,  Boston,  will  send 
a  sample  for  five  cents. 


Light,  Heat,  and  Power  is  published  at  Philadelphia 
in  the  interest  of  the  gas  industries.  It  has  recently 
changed  from  a  monthly  to  a  weekly,  and  will  doubt- 
less hold  even  a  more  prominent  place  than  before  in 
the  ranks  of  industrial  journalism. 


The  receipt  of  the  following  pamphlets,  etc.,  is  ac- 
knowledged with  thanks:  heredity,  by  Dr.  J.  T. 
Searcy,  Tuscaloosa,  Ala.;  The  Traditional  Errors  of 
Stirgery,  by  Dr.  R.  J.  Levis  of  Philadelphia;  Social 
Ethics,  by  Dr.  William  M.  McLaury  of  New  York; 
History  and  Work  of  the  Worrier  Observatory  at 
Rochester,  N.Y.;  Dependent  Children,  by  0.  H.  Reeve 
of  Plymouth,  Ind.;  Report  of  the  Rhode  Island  State 
Board  of  Hfdllh ;  Bulletin  of  the  Massachusetts  Agricul- 
tural Experiment- Station ;  and  Report  of  the  Division  of 
Forestry  of  the  United  States  Department  of  Agriculture. 
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THE  AMENITIES  OF   THE  DOCTOR'S   LIFE. 

The  life  of  a  physician  in  active  practice  is 
a  hard  one  at  the  best.  There  is  no  time 
that  he  can  call  his  own.  His  morning  meal 
is  interrupted  by  a  call  to  some  ease  of  sudden 
illness ;  and,  after  a  day  of  exhausting  labor, 
he  may  be  awakened  just  as  he  has  fallen 
asleep,  and  obliged  to  spend  the  remainder  of 
the  night  with  some  suffering  patient  who  fails 
both  to  appreciate  the  value  of  his  services  or 
the  necessity  for  the  payment  of  his  well-earned 
fee. 

The  constant  association  with  scenes  of 
sorrow,  suffering,  and  death  is  wearying  and 
disheartening  in  the  highest  degree.  The 
physician  sees,  in  the  sick-room,  human  nature 
as  it  really  is,  devoid  of  all  mask  or  conceal- 
ment ;  and  it  is  safe  to  say  that  those  cases  are 
few  in  which  the  true  nature  is  not  greatly  in- 
ferior to  that  usually  presented  to  the  world. 
If  his  patient  succumbs  to  the  disease,  the 
doctor  is  too  often  unjustly  blamed  ;  while  if 
he  recovers,  he  finds  that  appreciation  and 
gratitude  are  developed  in  inverse  proportion 
to  the  progress  of  convalescence. 

"Three  faces  hath  the  doctor:  when  first  sought, 
An  angel's;  then  a  god's,  the  cure  halt  wrought; 
But  when,  complete,  he  comes  to  seek  his  fee, 
The  Devil's  then  less  terrible  than  he." 

Notwithstanding  all  these  drawbacks,  the 
life  of  a  successful  and  skilful  physician  is  a 
most  satisfying  one  to  those  who  really  love 
their  profession,  and  none  other  should  enter 
it.  No  calling  is  more  noble  or  more  useful. 
There  is  a  satisfaction  and  delight  in  relieving 
pain,  and  restoring  health  and  strength,  which 
the  physician  experiences  in  all  its  fulness, 
even  when  the  patient  himself  is  unapprecia- 
tive.  The  practice  of  medicine  furnishes  a 
wide  field  for  the  exercise  of  the  scientific 
faculty,  whether  it  be  in  the  direction  of  the 
manipulative  dexterity  of  practical  surgery  or 
the  more  purely  intellectual  work  of  the  treat- 
ment of  functional  and  organic  disease.  A 
large  proix>rtion  of  those  most  eminent  in 
natural  and  physical  science  have  been  men 
who  began  their  career  as  students  of  medicine, 
and  only  at  a  later  period  of  their  life  aban- 
doned the  hospital  and  dissecting-room  for 
the  chemist's  laboratory  or  the  naturalist's 
8tudJ^ 

The  social  position  of  the  physician  is  in 
this  country  a  remarkably  high  one.  In 
other  countries,  notably  in  England,  the 
case  is  different.  He  is  there  considered  as 
rather  belonging  to  a  lower  class  of  society, 
and  only  worthy  to  be  ranked  with  tradesmen. 
A  prominent  London  physician  once  remarked 
to  us,  that  some  of  his  noble  patients  would 
refuse  to  recognize  him  upon  the  street,  not 
considering  him  worthy  of  the  honor  of  their 
acquaintance,  except  in  a  purely  "  professional " 
waj'.  With  us,  however,  the  case  is  very 
different.  The  physician  is  usually  a  promi- 
nent man  in  the  community*,  and  the  trusted 
friend  and  counsellor  of  families  and  individ- 
uals, in  many  cases  for  generations.     It  has 


been  said,  and  we  think  truly,  that  in  New 
England  the  family  physician  now  fills  the 
place  formerly  occupied  by  the  minister  as  a 
familj'  friend  and  confidant.  From  a  more  prac- 
tical point  of  view  it  may  be  remarked  that  a 
man  of  average  sense  and  skill  is  usually  certain 
of  obtaining  at  least  a  comfortable  living  in  the 
practice  of  his  profession,  although  the  in- 
stances where  phj'sicians  have  amassed  great 
wealth  are  few  and  far  between. 

It  is  in  the  consciousness  of  his  power  and 
usefulness,  however,  that  the  physician  ex- 
periences his  highest  satisfaction.  From  the 
hour  of  birth  to  that  of  death  he  watches  over 
his  fellow-beings,  relieves  their  pain,  and  pre- 
serves and  prolongs  their  existence.  Fortu- 
nate is  he  who  has  for  his  medical  adviser  a 
wise,  skilful,  and  conscientious  man,  such  as 
is  so  often  found  in  the  profession  ;  and  happy 
is  such  a  physician  in  the  consciousness  of  a 
useful,  honorable,  and  noble  life. 


[Original  in  Papular  Science  News.] 
OTITIS. 

During  the  summer  season  of  the  year,  when 
multitudes  are  plunging  into  the  surf  and  rolling 
in  the  sand  at  the  seashore,  earaches  are  quite 
common,  and  unrelenting  pain  is  suffered  for  many 
long  hours  by  those  whose  tender  aural  membranes 
are  unable  to  withstand  the  excessive  irritation  of 
the  sand,  and  the  acrid,  gritty  waves,  which  dash, 
not  only  into  the  eai's,  but  into  the  eyes,  the 
mouth,  and  the  nose  as  well.  It  is  now  fully 
recognized  that  cold  bathing,  either  in  fresh  or 
salt  water,  as  indulged  in  so  freely  in  the  open  air 
during  the  summer  months,  involves  some  danger 
to  the  ears.  Upon  prolonged  swimming,  with  an 
occasional  ducking  of  the  head,  inflammation  may 
ensue  from  the  entrance  of  the  water  through  the 
auditory  canal  to  the  membrana  tympani,  and,  if 
this  be  perforated,  from  its  lodgement  in  the  tym- 
panum ;  while  in  those  who  dive  head  foremost,  or 
strangle  from  any  cause,  inflammation  is  likely  to 
be  caused  by  the  passage  of  water  through  the 
nares  into  the  Eustachian  tube  and  the  middle  ear. 
The  presence  of  sand  or  of  any  other  foreign  sub- 
stance in  the  external  meatus  is  a  common  cause 
of  aural  inflammation,  while  it  is  not  unfrequently 
induced  by  prolonged  cold-water  bathing  in  a  bath- 
tub, or  from  allowing  a  stream  of  cold  water  to 
pour  upon  the  head.  Most  bathers  are  unmindful 
of  the  liability  to  injury  to  whicli  their  ears  are 
injudiciously  exposed;  and  while  it  is  admitted 
that  many  of  them  escape  injury  of  their  ears,  it 
is  also  probable,  on  account  of  the  numerous  other 
causes  of  aural  inflammation  than  those  already 
mentioned,  that  when  induced,  the  malady  is  likely 
to  be  explained  in  some  other  way. 

Whether  it  is  caused  by  an  accumulation  of 
cerumen,  or  excited  by  currents  of  cold  air  or 
irritation  of  decayed  teeth,  whether  it  be  attend- 
ant upon  fever  or  other  debilitating  disease,  or  due 
to  any  of  the  causes  previously  mentioned,  or  any 
cause  whatever,  otitis  is  an  exceedingly  painful,  and 
may  prove  a  very  serious,  malady.  Ulceration  may 
ensue,  and  destroy  the  membrana  tympani,  and  even 
the  ossicula,  causing  deafness;  while  the  inflam- 
mation may  extend  from  the  internal  ear  to  the 
membranes  of  the  brain.  The  necessity  of  careful 
examination  and  careful  treatment  is  at  once 
obvious.  The  inflamed  part  swells;  and,  although 
the  swelling  is  slow,  it  often  causes  complete 
occlusion  of  the  meatus,  and  affects  the  parts 
around  the  ear,  which  are  always  exquisitely  ten- 


der, and  intolerant  of  the  slightest  pressure. 
When  the  disease  is  at  its  height,  the  sufferer  is 
unable  to  masticate,  or  to  lie  on  the  affected  side. 
There  is  generally  more  or  less  fever,  and  some- 
times delirium,  in  giving  the  treatment  of  this 
malady,  the  writer  has  not  only  the  benefit  of 
having  treated  numerous  cases,  but  of  having 
experienced  the  unpleasant  symptoms  of  the  affec- 
tion in  their  severity, — the  result  of  bathing  in 
salt  water  with  the  ears  unprotected. 

The  most  rational  plan  of  treatment  would  be 
to  protect  the  external  ear  when  about  to  take  a 
cold  bath,  for  indeed,  in  such  a  circumstance,  "  an 
ounce  of  prevention  is  worth  a  pound  of  cure" 
If  cotton  or  wool  stuck  into  the  meatus  can  be 
made  to  answer  the  purpose,  it  will  be  all  that  can 
be  required ;  but  in  all  probability  it  will  be 
washed  out,  consequently  the  best  way  is  to  tie 
protecting  pads  or  plugs  over  the  external  ear.  A 
very  efficient  protection  is  gained  by  tying  an  ear- 
muff  made  of  oiled  silk  over  the  entire  auricle. 
But  when  the  drum  membrane  is  perforated,  not  a 
drop  of  cold  water  should  enter  the  external  ear, 
since  its  admission  into  the  tympanum  is  sufficient 
to  rekindle  the  old  inflammation  with  redoubled 
vigor.  Consequently  I  know  of  no  protection 
that  will  render  surf-bathing  perfectly  safe  for  any 
one  who  has  had  an  aural  disease,  especially  if  that 
disease  has  left  a  perforation  of  the  membrana 
tympani.  Moreover,  in  such  cases  the  head  should 
be  screened  from  any  cold  or  current  of  air,  and 
should  be  covered  at  night,  and  a  pledget  of  cotton 
or  wool  applied  in  the  meatus. 

Wheif  inflammation  of  the  ear  does  result  from 
bathing  or  any  other  cause,  the  first  step  is  to 
cleanse  the  ear  by  gentle  syringing  with  warm 
water.  This  will  remove  any  sand  or  other  sub- 
stance which  may  have  collected  in  the  meatus,  and 
open  the  way  to  a  speedy  recovery.  The  water  used 
should  be  neither  hot  nor  cold,  as  both  of  these 
extremes  are  to  be  avoided,  and  should  be  free 
from  all  substances  that  might  irritate  the  inflamed 
parts.  This  irrigation,  which  is  to  be  repeated  at 
least  three  times  a  day,  is  best  effected  by  the 
aural  douche.  When  this  is  ^not  at  hand,  the 
family  syringe  makes  a  good  substitute,  and  is  to 
be  converted  into  a  siphon.  To  accomplish  this, 
the  syringe  is  filled  by  compressing  the  bulb  a  few 
times,  and  the  vessel  containing  the  water  is  raised 
a  short  distance  above  the  patient's  head,  when,  by 
lowering  the  nozzle,  the  water  will  flow  in  a  gentle 
stream,  which  is  to  be  turned  on  the  inflamed 
parts.  An  ear-spout  should  be  fastened  under  the 
ear,  down  which  the  water  returning  from  the  ear 
may  run  into  a  vessel  provided  to  receive  it.  An 
ear-syringe  is  not  entirely  objectionable,  but  it 
must  be  used  with  care. 

The  patient  should  be  cautioned  against  intro- 
ducing any  thing  into  the  ear,  as  the  temptation  to 
do  so  will  be  great  ou  account  of  the  pain  and 
itching  occasioned  by  the  inflammation.  The 
application  of  oils  and  fats  is  unnecessary,  and, 
when  put  into  the  ear,  generally  prove  a  source  of 
irritation  and  disease,  on  account  of  their  liability 
to  become  rancid.  If  the  pain  is  severe,  a  pledget 
of  cotton  dipped  in  a  solution  of  atropine,  —  forty 
grains  to  the  ounce,  —  and  placed  in  the  meatus, 
will  generally  afford  immediate  relief,  while  tobacco- 
smoke  blown  into  the  ear  through  the  stem  of  a 
pipe,  or  ether  injected  by  means  of  an  atomizer, 
will  often  prove  very  effective.  When  there  is  great 
heat  and  tenderness,  or  if  the  auditory  canal  be 
completely  clo.sed,  a  leech  or  two  below  the  meatus, 
or  a  small  portion  of  blistering  paper  worn  over 
the  mastoid  process  for  a  short  time,  will  generally 
subdue  the  immediate  symptoms. 

If  necessarj',  the  bowels  should  be  I'egulated  by 
some  mild  cathartic,  —  an  occasional  Seidlitz  pow- 
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der  answering  very  well, — and  the  diet  should  be 
restricted  to  liquids,  which,  on  account  of  the  pain 
caused  by  mastication,  will  probably  be  the  only 
food  that  the  patient  desires.  Aperient  and  cool- 
ing medicines,  and  morphia  in  full  doses  to  procure 
sleep,  may  be  administered.  Under  such  treatment 
the  severity  of  the  pain  generally  diminishes  in  a 
few  days,  and  the  disease  may  terminate  in  reso- 
lution. It  may,  however,  terminate  in  a  discharge 
through  the  Eustachian  tube  or  the  membraua 
tyrapani ;  but,  as  space  will  not  permit  the  discus- 
sion of  chronic  otitis  in  this  article,  the  special 
treatment  of  these  cases  must  be  deferred  until 
some  future  time. 

J.  H.  E. 


[Specially  compiled  for  the  Popular  Science  NewH.] 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY  W.    S.   WELLS,    M.D. 

At  the  recent  meeting  of  the  French  Association 
for  the  Advancement  of  Science  (^T  Union  Med.) 
M.  Gillot  communicated  an  article  regarding  the 
tongue  as  a  guide  to  the  diagnosis  of  lesions  of 
the  intra-cranial  blood-vessels. 

In  the  ordinary  examinations  of  the  tongue  only 
the  ufiper  surface  is  usually  inspected,  and  the 
under  surface  is  seldom  noticed. 

Dr.  (Jillot  refers  to  this  neglect,  and  asserts  that 
the  under  surface  may  present  certain  points  of 
diagnostic  significance. 

In  a  young  and  healthy  person  the  veins  alone 
are  prominent  beneath  the  mucous  membrane;  but 
with  the  advance  of  age,  or  as  a  result  of  disease, 
these  veins  become  dilated,  tortuous,  or  varicose, 
and  the  venules  and  capillaries  become  visible.  In 
many  cases  little  dilatations,  like  grains  of  sand, 
may  be  seen  on  the  smaller  vessels,  and  may  be 
few  and  dis.seminated,  or  numerous  and  grouped 
together.  They  are  usually  situated  a  short  dis- 
tance from  the  tip  of  the  tongue,  on  either  side  of 
the  median  line,  or  near  the  root  of  the  organ. 

Their  color  varies,  according  to  their  size  and 
the  condition  of  the  general  circulation,  from  a 
bright  red  to  purple  or  almost  black. 

These  projections,  as  claimed  by  Dr.  Gillot,  are 
true  miliary  aneurisms,  caused  by  a  thinning  of 
the  walls  of  the  vessels,  and  are  analogous  to  the 
aneurisms  occurring  on  the  blood-vessels  of  the 
brain.  He  believes  that  the  existence  of  theise  dila- 
tations of  the  blood-vessels  of  the  under  surface 
of  the  tongue  is  diagnostic  of  a  similar  condition 
of  the  blood-vessels  of  the  brain.  The  circula- 
tion of  the  tongue  has  very  close  relations  with  that 
within  the  cranium,  —  the  same  influences  which 
act  upon  the  one,  acting  also  upon  the  other,  —  and 
the  inspection  of  the  under  surface  of  the  tongue 
furnishes  as  valuable  an  indication  of  the  state  of 
the  cerebral  circulation  as  does  the  examination 
of  the  cavity  of  the  eye  by  the  ophthalmoscope. 

Dr.  Gillot  refers  the  primary  cause  of  these  mili- 
ary aneurisms  of  both  the  tongue  and  the  brain  to 
the  so-called  arthritic  diathesis,  and  says  he  has 
never  seen  these  dilatations  in  any  but  those  suffer- 
ing from  gout,  rheumatism,  gravel,  and  heart  dis- 
eases of  arthritic  origin.  He  therefore  urges  in 
the  aged,  and  those  presenting  rheumatic  and 
gouty  symptoms,  a  careful  inspection  of  the  under 
surface  of  the  tongue,  as  likely  to  assist  materially 
in  averting,  by  proper  treatment,  grave  cerebral 
disorders. 

M.  Schwartz  lately  read  to  the  Surgical  Society 
of  Paris  a  communication  on  a  case  of  pressure 
paralysis  from  a  callus,  reported  by  M.  Marchand. 
A  man  aged  twenty-nine  had  been  thrown  from  a 
horse,  sustaining  a  fracture  of  th.>  upper  etid  of 
the  fibula,  with  posterior  luxation  of  the  tibia.    A 


plaster-of- Paris  splint  was  applied;  but  when  it  was 
removed,  at  the  end  of  six  weeks,  the  patient  was 
found  to  be  suffering  from  various  distuibances 
of  sensibility  and  motion. 

The  foot  was  in  an  equinos  position,  and  auass- 
thesia  and  paralysis  existed  in  the  parts  supplied 
by  the  external  popliteal  nerve.  The  electrical 
contractility  was  abolished,  and  a  marked  degree 
of  atrophy  existed. 

There  was  considerable  callus  at  the  seat  of  the 
fracture  of  the  fibula,  and  pressure  here  caused 
pain.  Thinking  that  the  nerve  might  be  impris- 
oned in  the  callus,  M.  Marchand  laid  bare  the 
tumor,  and  discovered  the  external  popliteal  nerve 
passing  over  it.  On  following  up  the  trunk  of  the 
nerve,  it  was  found  to  be  embedded  in  a  mass  of 
hard  fibroid  tissue. 

When  freed  from  this,  the  nerve  was  found  en- 
larged at  this  part,  and  congested. 

The  wound  healed  readily,  but  it  was  only  grad- 
ually that  motion  and  sensation  returned ;  and  it 
was  remarked  as  singidar  that  the  power  of  vol- 
untary movement  was  gained  before  the  restora- 
tion of  electrical  contractility.  At  the  end  of  seven 
months  the  patient's  condition  was  nearly  normal. 

M.  ^Marchand  referred  to  the  rarity  of  this  acci- 
dent, but  called  attention  especially  to  the  excep- 
tionally good  results  following  the  release  of  the 
imprisoned  nerve.  In  some  of  the  cases  previously 
reported,  slight  or  no  improvement  was  obtained 
by  operation,  and  in  others  inflammation  of  the 
nerve  occurred,  necessitating  ampiitation. 

Another  case  is  published  {International  Jour. 
Surg.)  of  preservation  of  severed  digits,  this  one 
being  remarkable  for  the  length  of  time  which 
elapsed  from  the  time  of  the  accident  until  the 
adjustment  of  the  part. 

A  boy  while  splitting  wood  cut  off  a  part  of  his 
right  thumb.  It  dropped  to  the  ground,  and  he 
ran  into  the  house.  The  mother  hunted  up  the 
father,  who  went  to  the  barn,  harnessed  the  horse, 
found  the  severed  piece  of  thumb,  wrapped  it 
with  the  stump  in  a  cloth,  and  drove  nearly  three 
miles  to  the  doctor.  Fully  an  hour  and  a  half 
elapsed  before  the  doctor  saw  him,  when  he  re- 
moved the  cloth,  and  found  the  thumb  lying  loosely 
in  the  bandage,  and  covered  with  sand  and  dirt. 
The  doctor  cleansed  it  and  secured  it  to  the  stump. 
It  united  promptly,  and  two  years  afterwards  it 
was  hard  to  tell  which  thumb  had  been  injured. 

Dr.  W.  J.  Clai'p  (London  Lancet)  reports  a  case 
of  tetanus  successfully  treated  with  strophanthus 
The  patient  was  a  man  aged  twenty-three.  Three 
weeks  previously  he  had  an  accident  by  which  the 
nail  of  the  little  finger  of  his  left  hand  was  torn, 
from  which  he  suffered  severe  pain;  followed,  in 
time,  by  burning  pains  between  the  shoulders, 
extending  down  the  spine.  Subsequently  followed 
rigidity  of  the  abdominal  muscles,  spasms  of  body, 
chest,  arms,  thighs,  and  legs.  The  jaws  became 
locked,  countenance  anxious,  face  and  mouth  con- 
tracted, pulse  quick  and  wiry,  temperature  108°  F. 
The  urine  was  dark  and  scanty,  without  deposit; 
bowels  con.stipated. 

Various  remedies  were  with  diificulty  given, 
without  improvement;  and  it  was  determined  to 
give  strophanthus  a  trial.  Dr.  Clapp  employed 
tabloids  containing  two  minims  each.  One  was 
given  every  three  hours,  it  being  with  difficulty 
placed  in  his  mouth,  and  cold  water,  also,  after 
each  tabloid.  The  second  day  after  this  treatment 
with  strophanthus  a  decided  improvement  was 
noted.  The  doctor  could  open  the  patient's  mouth 
sufficiently  to  introduce  the  mouth  of  a  feeding- 
cup.  The  spasms  in  all  the  affected  parts  became 
less  frequent,  the  pulse  quiet,  and   the  tempera- 


ture lower.  Nourishment  was  increased.  The 
frequency  of  the  doses  of  strophanthus  was  grad- 
ually lowered.  The  urine  became  copious  and  clear, 
all  the  symptoms  abated,  and  in  a  fortnight  the 
man  was  able  to  walk  and  take  food  as  usual. 

Burns  being  so  common  an  accident,  and  often 
so  difficult  to  treat,  the  following  formula  is  recom- 
mended by  an  exchange : — 

R.   Tannin 4  grams. 

Alcohol  (95°) 4      " 

Ether  sulph.  rectf ,30      " 

M.     Paiut  the  parts  with  this  two  or  three  times  a 

(lay. 

After  evaporation  of  the  ether,  there  remains  a 
fine  pellicle  of  tannin  over  the  burn,  which  excludes 
the  air,  and  takes  away  the  pain  and  inflamma- 
tion, and  the  cure  is  much  more  rapid  than  with 
the  various  collodion  preparations.  The  first  paint- 
ing of  the  parts  should  always  be  preceded  by  a 
careful  antiseptic  washing,  to  remove  foreign  sub- 
stances that  may  have  adhered,  and  all  blisters 
should  be  punctured  before  applying  the  remedy. 

If  some  time  has  passed  before  treatment,  a 
slight  coating  of  iodoform  should  be  powdered  over 
the  part  first. 

THE  DIAGNOSIS  OF  HUMAN  BLOOD. 
Du.  Henry  Form  ad  contributes  an  elaborate 
article  upon  the  comparative  morphology  of  the 
blood-cells  to  our  always  interesting  contemporary, 
The  Journal  of  Comparative  Medicine.  Dr.  For- 
mad's  studies  have  not  led  him  to  any  especially 
new  results,  but  they  confirm  views  previously  ex- 
pressed as  regards  the  size  and  appearances  of  the 
blood-cells,  and  some  useful  directions  are  given 
for  examining  blood-stains  and  measuring  the  cor- 
puscular elements.  It  is  a  tribute  to  the  accuracy 
of  Gulliver's  original  measurements  that  Formad 
adopts  the  figure  ^^^g  inch  as  the  average  diameter 
of  the  red  corpuscle.  Our  author  also  supports  the 
claims  of  the  late  Dr.  J.  G.  Richardson  in  regard 
to  the  value  of  very  high  powers  in  the  measure- 
ment of  the  blood-cells. 

For  testing  the  question  whether  a  certain  sub- 
stance is  blood  or  not,  the  spectroscope  and  chem- 
ical reagents  come  into  play ;  but  for  the  recognition 
of  human  blood  the  microscope  alone  is  of  any 
value,  and  the  sole  method  yet  found  available  with 
this  instrument  is  that  of  measurement  of  the  cor 
puscular  elements.  The  differentiation  of  mam- 
malian blood  from  that  of  lower  orders  of  animals 
is  made  easy  by  the  fact  that  in  mammals  alone  is 
tlie  cell  round  and  non-nucleated.  The  differenti- 
ation between  the  blood  of  man  and  that  of  lower 
mammals  depends  entirely  upon  the  micrometer. 

Only  the  following  animals  have  corpuscles  larger 
than  man,  i  e.,  larger  than  ^^j^  of  an  inch;  viz  , 
the  elephant,  great  ant-eater,  walrus,  sloth,  platy- 
pus, whale,  capibara,  and  (according  to  Wormley) 
opossum.  Animals  the  corpuscles  of  which  are 
slightly  below  man  in  size,  i.e.,  having  corpuscles 
from  ^^jjy  to  5^'iy^  of  an  inch  average  diameter,  are 
the  seal,  beaver,  musk-rat,  porcupine,  monkey, 
kangaroo,  wolf,  and  guinea-pig.  None  of  these 
are  domestic  animals.  All  other  animals,  includ- 
ing all  domestic  animals,  have  blood-corpuscles 
of  a  mean  diameter  less  than  j-gV^r  of  an  inch;  and, 
in  fact,  those  animals  which,  as  a  rule,  are  blamed 
for  blood-stains  found  on  the  clothing  and  apparel 
of  criminals  (ox,  pig,  horse,  sheep,  and  goat) 
have  corpuscles  with  an  average  diameter  less  than 
n^Ti  of  an  inch. 
The  above  facts  are  formulated  as  follows  :  — 


The    blood-corpuscles    of    birds,    fishes,    and 
es,  being  oval  and   nucleated,   can   never  be 


1. 
rept 
mistaken  for  human  blood 

2.  Fresh  human  blood  cannot  be  mistaken,  under 
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the  microscope,  for  the  blood  of  any  animal  the 
corpuscles  of  which  have  a  mean  diameter  of  less 
than  55j^  or  even  ^^^^  of  an  inch. 

3.  (a)  If  the  average  diameter  of  blood-corpus- 
cles in  fresh  blood  is  less  than  ^j^^jj,  then  it  cannot 
possibly  be  human  blood. 

(i)  If  the  diameter  is  more  than  ^-^^^,  then  it 
may  be  human  blood. 

(c)  If  the  blood-corpuscles,  after  exhaustive 
measurement,  give  a  mean  diameter  of  more  than 
^g*j^,  then  it  is  human  blood  (provided  it  is  not  the 
blood  of  one  of  the  wild  beasts  referred  to). 

The  foregoing  applies  especially  to  the  diagnosis 
of  fresh  blood.  With  regard  to  dried  blood,  it  is 
claimed  that  this  can  be  recognized  just  as  readily, 
provided  it  has  dried  quickly.  Blood  that  has 
dried  slowly,  undergoes  decomposition,  and  its  mor- 
phology cannot  be  made  out.  A  good  liquid  for 
remoistening  blood  is  Muller's  fluid;  but  perhaps 
the  best  is  Virchow's  solution,  composed  of  thirty 
parts  caustic  potash  and  seventy  parts  water.  At 
least  five  hundred  measurements  should  be  made  in 
order  to  establish  the  average  diameter  of  the  cells. 

If  the  corpuscles  are  spheroidal  from  absorption 
of  moisture,  or  crenated  from  drying,  they  may  still 
be  diagnosed,  because  such  changes,  as  seen  from 
the  tables,  are  the  same  in  the  corpuscles  of  all 
animals,  and  have  really  their  proportionate  and 
corresponding  ratio  of  alteration  in  form  and  dim- 
inution in  size,  the  range  or  scale  of  diminution 
being  always  alike  in  the  same  animal.  — 

The  red  blood-corpuscles  that  have  become  spher- 
ical from  imbibition  of  liquid  have  thus  presented 
in  Dr.  Formad's  experiments  the  following  average 
diameters  in  the  various  animals:  — 

1.  Man.  ^a^iin  in.  5.    Rabbit,  ^1/03  in. 

2.  Guinea-pig,  45^111  in.         6.    Ox,  5^00  in- 

3.  Wolf,  jgViu  in.  7.     Sheep,  whm  in. 

4.  Dog,  4  ,'oTi  in.  8.    Goat,  5 1'm  in. 

These  figures  show  that  the  diameter  of  the  arti- 
ficially spherical  corpuscles  in  each  animal  is  just 
about  one-third  less  than  that  of  the  normal  bi- 
concave or  disk-like  corpuscles  of  the  same  animals. 

Dr.  Formad  is  very  positive  about  the  value  of 
the  microscope  and  micrometer  in  determining 
human  blood,  taking  much  the  same  position  as 
that  of  Dr.  Richardson.  Fortunately  it  is  not  very 
often  that  the  microscope  is  called  upon  to  decide 
whether  a  certain  stain  is  that  of  human  blood  or 
of  the  blood  of  a  domestic  mammal.  We  hardly 
think  that  a  jury  would  convict  on  its  testimony 
that  the  corpuscles  in  a  clot  were  -^-^^-^  inch  too 
broad  to  be  those  of  a  dog  or  guinea-pig.  Still, 
the  opinions  of  experts  are  becoming  more  fixed 
upon  this  matter,  and  doubtless  Dr.  Formad's 
article  will  help  to  give  certainty  to  a  hitherto 
mooted  point.  — Medical  Record. 


MEDICAL  MEMORANDA. 

The  Peiicentage  of  Positively  Useful 
Drugs.  —  Dr.  Uhler  writes  in  the  Maryland  Medi- 
cal Journal,  "  Materia  medica  and  therapeutics  are 
more  exact  than  I  anticipated;  for,  after  an  exam- 
ination of  324  remedies  described  in  onr  text- 
books, I  find  that  218  are  known  to  frequently  do 
their  work,  116  are  untrustworthy,  and  about  one- 
third  of  the  whole,  or  108,  are  very  active:  and  this 
is  probably  the  correct  answer  to  Professor  Bar- 
tholow's  question  of  the  '  Degree  of  Certainty  in 
Therapeutics.'  " 

Hospital  Telephones.  —  There  is  a  talk  of 
applying  telephones  to  the  infectious  wards  of  the 
French  hospitals,  so  as  to  enable  the  sick  people 
isolated  in  their  contagious  sufferings  to  have  the 
comfort  of  hearing  their  relatives'  voices  without 
any  risk  of  conveying  infection  by  an  interview. 
It  certainly  is  a  very  humane  idea,  and  would  not 


—  one  would  think  —  be  a  very  costly  one  to  carry 
out. 

"Recommended  by  all  Physicians."  —  An 
English  antiquarian  has  been  delving  among  old 
newspaper  files,  and  has  discovered  what  he  says  is 
the  first  commercial  advertisement  ever  printed  in 
a  newspaper.  It  appeared  in  the  Mercurius  Politi 
cus  of  London,  dated  Sept.  30,  1658.  It  runs  as 
follows:  "That  Excellent  and  by  all  Physitians 
approved  China  Drink  called  by  all  the  Chineans 
Tcha,  by  other  nations  Tay  alias  Tee,  is  sold  at 
the  Sultaness  Head  Cophee  House,  in  Sweeting's 
Rents,  by  the  Royal  Exchange,  London." 

Bone-Cutting  by  Electkicity.  —  Removal  of 
sections  of  bone  in  surgical  operations  has  hereto- 
fore been  a  long,  tedious  process,  effected  with  a 
mallet,  chisel,  gouges,  etc.  It  is,  perhaps,  the 
most  brutal  and  unscientific  method  which  could 
be  adopted,  and  sounds  like  the  operative  butchery 
which  existed  in  the  last  century.  This  has  all 
been  reformed  by  an  invention  called  the  electric 
osteotome,  says  the  London  Electrical  Engineer, 
which  is  an  instrument  holding  a  circular  saw  at 
its  extremity,  revolved  with  lightning  speed  by  an 
electric  motor.  This,  when  held  against  a  bone, 
makes  a  clean  cut  through  it  in  a  few  seconds;  in 
fact,  its  action  is  instantaneous.  By  holding  the 
osteotome  in  a  slanting  position,  wedge-shaped 
pieces  can  be  cut  out  with  equal  promptitude. 
There  is  no  danger  of  the  saw  cutting  the  soft 
parts,  as  they  are  protected  by  a  retractor,  —  an 
instrument  which  is  passed  down  and  under  the 
bone. 

Treatment  of  Pneumonia.  —  In  the  good  old 
days  when  the  accumulation  of  a  winter's  debris  in 
the  blood  was  drawn  off  by  way  of  the  roedio- 
basilic  vein,  when  pneumonia  patients  were  placed 
in  a  sitting  posture  and  bled  till  they  fell  over,  the 
mortality  rate  in  this  disease  was  something  over 
one  in  three.  AVhen  phlebotomy  was  changed  for 
emetics  and  purgatives,  only  about  one  in  four 
succumbed.  Later  the  "do-nothing  plan"  re- 
duced the  mortality  to  about  fifteen  per  cent;  and, 
following  this,  the  supportive  treatment  has  reduced 
the  death  rate  in  uncomplicated  cases  to  less  than 
five  per  cent. 

— t— 

HUMORS. 

The  Deadly  Milk-Shake.  ^ — A  writer  in  the 
Medical  Reviexe  humorously  remarks,  "  The  aver- 
age overheated  child  or  adult  who  runs  the  gantlet 
of  corner  dairies,  soda  stands,  and  their  accom- 
paniments of  flies,  germs,  tyrotoxicon,  etc.,  and 
partakes  of  a  large  glass  of  cold  milk  the  only 
merit  of  which  is,  that  it  has  been  violently  agi- 
tated with  broken  ice,  is  likely  to  become  violently 
agitated  himself,  with  broken  hopes,  cramp-colic, 
and  intestinal  indigestions." 

A  Spanish  Magistrate,  shocked  and  exas- 
perated by  repeated  food  adulteration,  has  issued  a 
proclamation,  aflame  with  righteous  wrath,  that 
"  all  wines,  groceries,  and  provisions  which,  upon 
analysis,  are  proved  to  be  injurious  to  health,  will 
be  confiscated  forthwith,  and  distiibuted  to  the 
different  charitable  institutions." 

A  LITTLE  boy  was  taken  sick  for  the  first  time, 
and  the  doctor  with  much  ceremony  made  him 
swallow  a  powder  "  Papa,"  said  the  boy,  a 
minute  later,  "  ain't  it  time  I  was  taking  the  shot, 
now?  "  —  Puck. 

A  Mistake  in  Diagnosis.  —  "  Ifind,  madam," 
said  a  young  physician,  "that  your  husband  is 
suffering  from  overwork."  —  "  And  will  he  have  to 
give  up  his  place  under  the  government?  "  she 
asked  anxiously.  "  What's  that?  Is  he  a  gov- 
ernment official?  "  —  "  Yes,  sir."  —  "  H-m  !  I'll 
diagnose  his  case  again.  He  probably  needs  exer- 
cise." 
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A  PEN  picture  —  Esterbrook's  display  of  Steel  Pens 
at  the  various  expositions,  Plilladelpliia,  St.  Lonis, 
Louisville,  New  Orleans,  at  all  of  which  medals  were 
awarded. 


Dr.  Benjamin  H.  Buiggs,  Selma,  Ala,  writes,  Col- 
den's  Liquid  Beef  Tonic  is  an  excellent  preparation, 
whose  composition  is  known,  and  one  that  physicians 
can  intelligently  prescribe.  I  have  found  it  of  great 
service  in  my  practice. 


McArthub's  Syrup  of  Hypophosphitks  is  in- 
tended for  physicians'  ii.se  only, anil  is  not  in  any  sense 
a  patent  medicine.  It  lias  already  l)ecoiiie  a  standard 
preparation  among  the  medical  profession. 


A  LONG  list  of  seasonable  books  is  advertised  in  this 
number  by  Mr.  Bradlef.  Whidden.  All  persons  in- 
terested in  any  department  of  natural  history  will 
find  some  volume  in  the  list  which  will  be  indispen- 
sable to  them  in  the  pursuit  of  their  favorite  study. 


An  immense  advance  has  been  made  in  breweries 
in  the  past  six  years  by  the  change  from  ice  to  ma- 
chine refrigeration;  large  gains  in  storage  cajiaoily, 
lower  and  more  uniform  temperatures  under  perfect 
control,  drier  and  purer  air  in  cellars,  and  the  absence 
of  dripping  ceilings  and  slushy  floors.  The  machines 
made  by  David  Boyle  of  Chicago  are  extensively 
used,  and  give  universal  satisfaction. 


Fryk's  Emulsion  of  Cod-Liver  Oil  is  made  by 
special  machinery,  and  the  emulsifying  process  is  much 
more  complete  and  thorough  than  by  the  old-fashioned 
methods.  In  addition,  only  the  very  best  quality  of 
oil  is  used,  thus  producing  a  preparation  of  the  highest 
value  and  ellicacy. 

— * 

Thayer's  Nutritive  is  a  preparation  which,  al- 
thougli  not  claiming  to  be  a  medicine,  must  undoubt- 
edly have  great  remedial  value  in  diseases  where  the 
powers  of  assimilation  of  ordinary  food  are  impaired. 
It  posse.s.ses  stimulant  and  nutritive  properties  in  such 
a  form  that  little  work  is  required  from  the  digestive 
organs,  which  are  thus  given  a  chance  to  rest  and 
regain  their  usual  strength. 


A  physician  writes,  "  In  ca,ses  where  mental  effort 
has  been  protracted  till  a  sense  of  weariness  renders 
its  continuance  difficult,  a  dose  of  Horsfokd's  Acid 
Phosphate,  from  its  stimulant  effect,  relieves  fatigue, 
and  seems  to  invigorate  the  mental  powers,  and  ])re- 
paie  the  mind  for  renewed  exertion.  In  the  night- 
sweats  attending  consumption  and  other  distressing 
diseases  this  preparation  can  be  employed  with  marked 
benefit."  Horsford's  Acid  Phosphate  is  very  agree- 
able to  the  taste,  and  not  nauseous.  It  is  for  sale  by 
all  druggists  and  dealers  in  medicine. 


One  of  the  most  popular  wines  on  the  market  to-day 
is  the  Florida  Wink  Company's  Orange  Wine.  This 
wine,  which  is  a  delightful  beverage  for  table  use,  and 
which  is  also  prescribed  in  several  leading  hospitals 
both  in  Philadelphia  and  New  York,  is  made  at  Clay 
Springs,  Orange  County,  Florida,  from  the  skinless 
pulp  of  the  richest  and  ripest  oranges.  The  wine, 
while  having  sufficient  "  body,"  is  at  the  same  time 
as  light  as  champagne,  and  slightly  aromatic.  It  is 
non-intoxicating,  containing  less  than  twelve  per  cent 
of  alcohol. 
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JFamtltar  Sctente. 


SIMPLE  SCIENTIFIC  EXPERIMENTS. 
The  phenomena  of  the  surface  tension  of 
liquids  are  at  present  receiving  much  atten- 
tion from  phj'sicists.  The  subject  was  full}' 
described  in  the  July  number  of  the  Science 
News;  but  we  may  say  briefly  that  it  is  now 
believed  that  at  the  surface  of  every  liquid  there 
is  a  thin  film  of  the  same  substance,  which  is 
in  a  state  of  constant  tension,  like  an  elastic 
membi'aiic.     A   rubber  toj*  balloon  distended 


Fio.  1. 

with  water  roughly  illustrates  the  conditions 
present  in  a  drop  of  that  liquid. 

From  certain  investigations  made  by  Pla- 
teau and  Quincke,  it  is  estimated  that  the 
thickness  of  this  film  is  not  more  than  yjjHjg^j 
of  an  inch.  The  tension  of  the  film  varies 
with  different  liquids ;  for  water  it  is  about 
two  and  three-quarters  grains  for  ever}'  inch 
of  length,    for   alcohol   a  little  less  than  one 


grain,  and  for  ether  only  about  three-quarters 
of  a  grain.  The  following  experiments,  illus- 
trated by  engravings  from  La  Nature,  show 
how  the  existence  of  surface  tension  may  be 
easil}-  proved. 

Take  a  large  and  a  small  pencil,  place  them 
together,  and,  with  the  aid  of  a  small  brush, 
wet  the  adjoining  surfaces.  The  tension  of  the 
film  of  water  between  them,  as  shown  at  ab, 
Fig.  1,  will  be  sufHcient  to  hold  the  two  firmly 
together ;  and,  when  lifted  up,  the  smaller 
pencil  remains  suspended  to  the  larger  one. 

In  Fig.  2  another  experiment  is  illustrated 
which  shows  the  contractile  power  of  the  sur- 
face film.  Fold  a  piece  of  thin  paper  into  the 
form  of  a  little  box  about  six  inches  long  and 
half  an   inch   wide   and   high.      On   pouring 


water  into  it,  the  surface  film  of  water  will 
draw  the  sides  of  the  box  together,  thus  prov- 
ing that  it  is  in  a  constant  state  of  tension, 
like  a  piece  of  stretched  rubber  cloth. 

It  is  well  known,  that,  owing  to  the  tension 
existing  on  the  surface  of  water,  needles, 
pens,  and  even  small  coins,  may  be  made  to 
float  if  carefully  placed  upon  it.  In  Fig.  3  is 
illustrated  an  experiment  which  shows  the 
reverse  of  this  phenomenon,  and  will  well 
repay  the  slight  amount  of  trouble  necessary 
to  prepare  the  apparatus.  A  good-sized  cork 
is  taken,  and  to  the  lower  end  is  attached  a 
small  vessel,  which  may  be  conveniently  made 
out  of  a  thimble.  At  the  upper  end  is  placed 
a  ring  of  very  fine,  bright,  and  clean  iron  or  cop- 
per wire,  supported  by  two  other  wires  fas- 
tened into  the  cork.  The  ring  should  be  about 
four  inches  in  diameter.  The  apparatus  is 
then  placed  in  a  vessel  of  water,  and  sand  or 
fine  shot  placed  in  the  thimble  until  it  is  bal- 
anced so  that  it  floats  with  the  ring  from  one- 
quarter  to  one-half  of  an  inch  above  the  sur- 
face. If  the  ring  is  then  pressed  down  below 
the  surface,  the  tension  of  the  film  will  be 
great   enough  to   prevent   the   ring   breaking 


through  it ;  and  it  will  remain  just  underneath 
the  surface,  which  is  pressed  up  a  little,  and 
rendered  slightly  convex.     Now,  if  a  drop  of 
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ether  be  placed  inside  the  ring,  the  surface 
tension  is  diminished,  and  the  ring  rises  up 
through  the  water  as  if  propelled  bj'  an  unseen 
force.  Some  care  is  necessary  to  have  this 
experiment  succeed,  the  principal  precaution 
being,  to  have  the  wire  ring  perfectly  clean  and 
bright.  It  is  better  to  slightly  grease  it  by 
drawing  it  through  the  fingers. 

The  intense  coloring  power  of  the  aniline 
dj-es  can  be  made  the  occasion  of  an  amusing 
experiment  bj'  which  a  white  rose  or  other 
flower  is  apparently  changed  to  a  diflTerent 
color  by  sprinkling  it  with  cologne.  Some 
aniline  red  or  other  color  is  finely  pulverized, 
and  a  very  little  of  it  previously  dusted  over 


FiQ.  4. 

the  flower.  It  will  be  quite  invisible ;  but  if 
alcohol  or  cologne  is  blown  over  it  from  an 
atomizer,  the  dye  is  dissolved,  and  its  color 
immediately  appears.  The  illustration  (Fig. 
4)   shows    the    experiment   being   performed 
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upon  a  rose-bush ;  but  the  magical  change  of 
color  can  be  made  equally  well  upon  a  piece 
of  cloth,  paper,  or  even  the  hand,  and  will 
invariably  cause  much  surprise  and  wonder- 
ment. 


THE  MEGALITHIC  MONUMENTS 
CARNAC. 


OF 


In  the  French  province  of  Brittany  there 
still  exist  many  relics  of  that  strange  prehis- 
toric race  which  was  so  widely  scattered  over 
the  world,  if  we  maj'  assume  that  monuments 
of  similar  form  and  construction  indicate  a 
similarity  of  race,  and  not,  as  seems  more 
reasonable,  to  attribute  the  resemblance  of 
these  simple  structures  to  the  natural  develop- 
ment of  the  human  mind  in  widely  separated 

countries,    and     in  

races  not  ethnologi- 
callj'  connected. 

These  prehistoric 
monuments  occur 
abundantly  in 
Western  Europe 
and  Great  Britain. 
The  celebrated 
"Druids'  Temple" 
of  Stonehenge  is 
one  of  the  best-pre- 
served, although  it 
is  not  likely  that 
tlie  Druids  had  any 
thing  at  all  to  do 
with  its  construc- 
tion. Little  or 
nothing  is  really 
known  about  these 
structures,  and  the 
time  and  purpose 
of    their    erection, 

and  the  race  of  men  who  built  them,  are  still 
an  unsolved  mystery. 

These  monuments  vary  in  size  from  single 
stones,  or  groups  of  two  or  three,  to  such  enor- 
mous collections  of  stones  as  are  found  at 
Carnac  in  Brittany,  a  view  of  which  is  given 
in  the  accompanying  engraving,  copied  from  a 
photograph.  At  present  there  are  about  five 
hundred  stones,  regularly  arranged  to  form 
enclosures  and  roads.  In  the  sixteenth  cen- 
tury it  is  said  that  ten  or  fifteen  thousand 
stones  were  visible,  extending  over  six  miles  of 
country ;  but  in  the  course  of  time  the  land 
has  been  brought  under  cultivation,  and  the 
stones  have  been  removed  or  destroyed  by  the 
inhabitants.  This  vandalism  continued  until 
the  past  year,  when  the  French  government 
appropriated  the  land  for  the  purpose  of  per- 
petually preserving  this  invaluable  relic  of 
prehistoric  times. 

It  seems  evident  that  these  immense  works 
could  be  of  no  practical  use  to  their  builders, 
and  it  is  highly  probable  that  they  were  either 
erected  as  memorials  of  departed  heroes  and 
important  events,  or  else  as  temples  for  use  in 
connection  with  their  religious  rites  and  super- 
stitions. Whatever  the  motive  that  led  to 
their  erection,  it  must  have  been  a  powerful 
one,  as  the  amount  of  work  indicated  by  such 


structures  as  Carnac  or  Stonehenge  must 
have  been  immensely  great,  especially  to  such 
savage  or  semi-civilized  people  as  we  conceive 
the  men  of  early  times  to  have  been.  It  is 
useless  to  speculate,  however,  upon  their  con- 
dition or  the  extent  of  their  civilization  until 
we  have  more  actual  information.  In  the  case 
of  Stonehenge,  its  builders  must  have  had 
some  astronomical  knowledge,  for  it  is  so  laid 
out,  that,  at  the  time  of  the  summer  solstice, 
the  rays  of  the  rising  sun  fall  exactly  upon 
the  central  "  altar-stone,'-  casting  thereon  the 
shadow  of  a  large  upright  stone  placed  before 
the  door.  This  certainly  indicates  a  condition 
above  that  of  actual  barbarism.  As  these 
ancient  builders  toiled  at  their  arduous  task, 
they  doubtless  thought  that  the  fame  and  his- 


tory of  their  work  would  last  as  long  as  the 
earth  itself;  but  a  few  hundreds  or  thousands 
of  years  only  have  since  passed,  and  not  a 
single  fact  in  connection  with  them  remains 
known.  Who  can  say  whether  a  similar  fate 
maj'  not  befall  the  more  extensive  works  of 
modern  times,  and  that  in  a  few  thousand 
j'ears  their  immense  ruins  may  be  onlj'  an 
object  of  curiosity  and  sjieculation  to  the 
people  then  living  on  the  earth  ? 

[Original  in  The  Popular  Science  News.'[ 

THE  TENDENCY  OF  MATTER  AT  THE 
SURFACE  OF  THE  EARTH. 

BV  W.  A.  ASHE,  F.R.A.S. 
[Cunduded.'] 
It  is  evident,  that,  if  on  the  surface  of  such  a  solid 
there  is  a  film  of  matter  more  responsive  to  the  mov- 
ing force  than  our  solid's  arrested  particles,  it  will 
proceed  towards  the  equator  and  the  solid  of  equi- 
librium, beyond  symmetrical  arrangement  about 
the  more  immovable  portions  of  the  figure.  It 
seems  evident,  therefore,  that  the  most  natural 
conclusion  for  us  to  draw  from  the  visible  evidence 
presented  by  a  rotating  oblate  spheroid,  is,  that  its 
present  outline  is  a  natural  result  of  the  forces  that 
are  acting  on  it;  from  which  there  are  but  two 
further  concliisious  to  be  drawn,  —  one,  that  the 
solid  has  attaiaed  equilibrium,  in  which  the  diiler- 
ent  media  composing  it  are  arranged  symmetrically 


about  it  in  the  approximate  order  of  their  specific 
gravities,  and  that  they  have  no  tendency  to  further 
movement ;  the  other,  that  the  motion  of  the  parti- 
cles towards  the  above  condition  and  arrangement 
was  arrested  before  either  had  been  reached,  and 
that,  as  a  result  of  the  order  of  arrestation,  de- 
pending as  it  did  on  the  nature  of  the  several 
media,  there  has  resulted  a  solid  of  unsymmetri- 
cal  arrangement  of  such  sort,  that  those  which  were 
first  arrested  in  their  motion  equatorwards  would 
be  more  nearly  spherical  than  those  latter;  and 
that,  while  the  condition  and  position  of  the  first 
would  prevent  the  latter  reaching  the  outline  of  the 
solid  of  equilibrium,  it  would  be  more  near  it  than 
in  the  case  of  those  first  arrested;  so  that,  if  we  ac- 
cept the  earth  as  being  an  illustration  of  what  we 
wish  to  maintain,  we  should  find  the  spheroid  con- 
taining the  solids  less  oblate  than  that  containing 
the  liquids,  whilst  that  of  the  atmosphere  should 

be  the  most  oblate  of 
all,  or  have  the  great- 
est difference  between 
the  polar  and  equato- 
rial diameters.  We 
have,  therefore,  to 
conclude  that,  instead 
of  there  being  any 
tendency,  on  the  part 
of  the  waters  of  the 
earth,  to  form  "  two 
vast  polar  oceans," 
or  of  the  atmosphere, 
or  of  the  correspond- 
ing elements  of  any 
other  member  of  the 
solar  system,  there  is 
either  symmetrical 
arrangement,  because 
of  the  solid  of  equi- 
librium having  been 
attained,  or,  failing 
this,  that  the  ten- 
dency on  the  part  of 
these  aqueous,  at- 
mospheric, or  other 
elements  is  to  accumulate  about  the  equator. 

The  full  consideration  of  the  question  is  affected 
by  the  possibility  of  the  momentum  of  the  particles, 
in  moving  from  the  sphere  into  the  spheroid,  car- 
rying them  beyond  their  position  of  equilibrium,  — 
a  possibility  that  might  result  in  the  spheroid  being 
over-developed  when  its  particles  were  at  last 
brought  to  rest,  —  a  possibility,  however,  without  a 
great  amount  of  probability  in  it;  for  it  does  not 
seem  possible  to  suppose  that  during  the  earlier 
phases  of  existence  of  the  members  of  our  system, 
a  phase  in  which  rotational  velocity  was  undoubt- 
edly increasing  whilst  the  transferrence  of  the 
particles  towards  the  equator  was  being  effected, 
and  at  the  same  time  radiation  and  consequent 
gradual  solidification  —  resulting  in  a  lessening 
ability  amongst  the  particles  to  respond  to  the 
translating  force  —  are  simultaneously  proceeding, 
could  by  any  possibility  result  in  an  over-developed 
solid :  we  may,  therefore,  proceed  to  the  considera- 
tion of  other  reasons  that  might  be  held  as  suffi- 
cient to  account  for  this  assumed  tendency. 

The  most  plausible  reason  that  could  be  advanced 
would  be  the  assumption  that  the  diurnal  motion 
is  decreased  and  decreasing  from  its  maximum 
value,  —  an  assumption  that  is  entirely  unsupported 
by  the  evidence,  which,  on  the  other  hand,  almost 
conclusively  proves  that  our  diurnal  motion  has  a 
fixed  or  so  slightly  altering  value,  that  the  most 
careful  measures  of  it,  which  the  most  precise  of 
astronomical  methods  permit  of,  point  to  its  un- 
varying nature;  so  that  although  there  is  no  evi- 
dence of  there  not  being  a  change  in  its  value  of 
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such  insignificance  that  these  methods  and  the 
lapse  of  time  have  been  insufficient  for  its  discovery, 
yet,  even  if  we  admit  the  existence  of  change  in 
the  value,  insignificant  as  it  must  be  in  amount, 
it  must  still  be  a  question  what  the  direction  of 
that  change  is,  and  what  its  effect,  therefore,  on 
the  tendency  of  matter.  It  seems  almost  certain 
then,  without  considering  more  in  detail  what 
their  nature  may  be,  that  there  are  retarding  in- 
fluences effective  on  the  earth's  diurnal  motion 
which  are  practically  counterbalanced  by  equally 
well-known  accelerating  causes,  and  that  the  earth 
is  in  the  middle  period  of  its  existence  as  a  member 
of  our  system,  of  which  the  three  stages  are, 
"Youth  with  increasing,  middle  age  with  uni- 
form, and  old  age  with  decreasing,  velocity  of 
rotation." 

It  would  be  possible  to  reason  out  a  pole-ward 
tendency  in  the  waters  of  the  earth  if  we  could 
assume  that  they  occupied  a  spheroid  of  less  cor- 
responding diameters  than  those  of  the  mean  earth ; 
l)ut  this  is  not  a  tenable  argument,  because  we 
know  that  the  land  above  sea-level  is  much  less 
than  the  depressions  below  the  same.  This,  to- 
gether with  the  fact  that  the  waters  of  the  earth 
are  of  less  specific  gravity  than  the  mean  earth, 
obliges  us  to  conclude  that  the  surface  of  the 
water-spheroid  is  at  a  greater  distance  from 
the  centre  of  the  earth  than  the  mean  surface  of 
the  same  from  the  same  :  therefore,  whatever  the 
amount  of  the  tendency  on  this  account,  its 
direction  must  be  equator-wards. 

It  is  not  possible  to  produce  evidence  of  the 
direction  of  the  actual  movementa  of  the  waters 
of  the  earth,  because  of  the  difficulty  of  deciding 
between  the  effects  of  local  and  what  might  be  dis- 
tinguished by  the"  term  of  "physical"  disturb- 
ances. The  evidence  at  the  present,  obtained 
from  observations  extending  back  nearly  two  cen- 
turies, proves  that  the  waters  of  the  earth  are 
leaving  the  arctic  circle  at  the  rate  of  about  four 
feet  a  century;  and,  although  this  is  not  advanced 
as  proof  that  there  is  a  physical  tendency  equator- 
wards,  it  is  meant  to  point  out  that  there  is  no 
present  evidence  for  the  direction  of  the  assumed 
tendency. 

The  particles  of  a  sphere,  or  spheroid,  are  in 
equilibrium  when  the  normal  to  the  curvature  (or 
the  perpendicular  to  the  tangent  at  such  points) 
coincides  with  the  vertical  (or  the  plumb-line)  at 
every  point.  If  there  is  a  want  of  coincidence 
between  the  two,  the  resulting  tendency  will  be  in 
the  same  direction  as  that  towards  which  the  ver- 
tical, or  plumb-line  is  deflected,  with  reference  to 
the  normal.  Now,  within  the  limits  of  accuracy, 
that  the  different  methods  permit  of,  which  have 
been  used  to  determine  the  figure  of  the  earth, 
there  appears  to  be  a  coincidence  between  the  ver- 
tical and  normal  to  the  mean  curvature ;  the  irreg- 
ularities in  this  mean  curvature,  although  not 
pointing  to  any  systematic  departure  from  the  true 
spheroid,  do  not  permit  of  our  concluding  other 
than  that  there  is  equilibrium  in  the  arrangement 
of  the  particles  of  the  earth;  and,  although  the 
existence  of  an  arctic  ocean  is  generally  considered 
sufficient  evidence  to  prove  this  tendency,  in 
opposition  to  the  equally  certain  existence  of  an 
antarctic  "  continent,"  it  seems  to  me  that  an  equa- 
torial tendency  might  be  just  as  reasonably  main- 
tained by  reason  of  the  very  decided  accumulation 
of  the  waters  of  the  earth  there. 

There  was  a  time,  and  that  not  so  many  years  ago, 
when,  in  accordance  with  this  popular  line  of  argu-, 
ment,  it  was  assumed  that  the  earth's  atmosphere 
had  its  greatest  depth  at  the  poles,  —  an  opinion 
that  prevailed  till  the  careful  compilations  of 
Buchan  proved  that  the  tendency  of  the  atmos- 
phere was  to  collect  about  the  equator,  or,  more 


strictly  speaking,  in  such  order  that  the  minimum 
pressure  is  at  the  poles,  the  maximum  at  about 
latitudes  4(°,  with  a  belt  of  less  pressure  at  the 
equator;  and  although  it  is  not  my  intention  here, 
to  argue  out  a  corresponding  arrangement  for  the 
waters  of  the  earth,  this  arrangement  of  the  atmos- 
phere is  very  positive  evidence  against  the  belief  in 
the  pole-ward  tendency  of  matter  at  the  surface  of 
the  earth;  whilst,  on  the  other  hand,  it  is  corrobo- 
rative evidence  of  the  most  positive  kind,  of  either 
one  of  the  conditions  I  have  pointed  out  as  the 
only  possible  —  a  condition  of  equilibrium  or  a 
tendency  towards  the  equator. 

Thb  Qcjebkc  Observatory,  July,  1888. 


[Original  in  The  Popular  Science  Kews.] 
THE  ORIGIN  OF  THE  SNEEZING  FOEMPLA. 

BY   LEILA    W.    USHER. 

The  custom  of  saying  "  God  bless  you,"  or 
some  equivalent  expression,  when  a  person  sneezes, 
is  ancient  and  very  widely  extended.  In  fact,  it 
is  doubtful  if  there  is  a  country  in  the  world  where 
traces  of  it  cannot  be  found.  Consequently  the 
very  general  belief  that  the  custom  took  its  rise  in 
one  of  the  symptoms  of  the  plague  in  Italy  in  the 
days  of  Gregory  the  Great  cannot  be  credited.  Its 
origin  dates  much  farther  back;  even,  it  may  be 
said,  beyond  the  limits  of  history.  For  in  the 
religious  ideas  and  social  customs  of  primitive  men 
is  found  the  clew  to  this  strangely  universal  super- 
stition. Among  these  primitive  people  the  sneeze 
was  sometimes  considered  as  an  auspicious  sign, 
sometimes  as  a  most  unlucky  omen ;  but  that  it  was 
due  to  the  presence  of  spirits,  either  good  or  evil, 
was  the  belief  of  all.  For  early  men  supposed  the 
soul  to  go  in  and  out  of  the  body,  and  so  with 
other  spirits,  especially  such  as  are  thought  to  enter 
into  the  patient  and  affect  him  with  disease. 
Therefore,  in  case  of  illness,  a  person  by  the  act 
of  sneezing  is  bejieved  to  cast  out  the  evil  spirit 
that  has  been  the  unfortunate  cause  of  his  suffer- 
ing. 

For  instance,  the  North-American  Indians,  as 
well  as  the  natives  of  the  Indian  Archipelago 
and  also  the  Polynesians,  believe  not  only  in  the 
existence  of  a  Supreme  Power,  but  also  in  the 
existence  of  inferior  spiritual  beings,  resembling 
the  fairies  of  Northern  Europe.  And  these  people 
believe  the  sick  to  be  affected  by  these  spirits 
rather  than  by  any  natural  cause :  consequently  the 
medicine-man  proceeds  to  expel  the  evil  spirit  in- 
stead of  otherwise  attempting  to  cure  the  diseased 
body.  Thus,  we  see,  arose  the  superstition  that  a 
sneeze  is  a  sign  that  a  sick  person  will  be  restored 
to  health:  and  so  all  who  go  to  see  him  ask  if  he 
has  sneezed;  and  if  he  has  not,  they  then  say, 
"The  disease  is  great."  The  Norwegian  peas- 
ants still  believe  that  if  a  sick  person  sneezes, 
he  will  not  die;  and  their  custom  when  a  child 
sneezes,  is  to  say  "  Grow:  it  is  a  sign  of  health." 
They  also  believe  that  any  thing  a  person  is  think- 
ing of  when  he  sneezes  will  be  sure  to  come  true. 
Then,  among  the  savages  of  Borneo  and  Central 
Africa  there  is  the  belief  that  man  has  a  double 
form,  the  one  corporal  and  the  other  spiritual ;  and 
that  even  in  life  the  soul,  or  spirit,  may  leave  the 
body;  and  that  sickness,  or  evil  spirits,  deprive  the 
body  of  its  spiritual  companion.  The  natives  of 
Nicaragua,  California,  Java,  and  West  Australia 
describe  the  soul  as  the  air  or  breeze  which  passes 
in  and  out  through  the  mouth  and  nostrils;  the 
Greenlanders  are  said  to  reckon  two  separate  souls, 
—  the  breath  and  the  shadow ;  while  the  Tyrolese 
peasants  still  fancy  that  a  good  man's  soul  issues 
from  his  mouth  at  death  in  the  form  of  a  little 
white  cloud,  —  all  going  to  show  how  universal 
has  been  the  belief  in  the  existence  of  spirits  that 


had  the  power  to  go  in  and  out  of  the  body,  and 
were  naturally  believed  to  be  most  liable  to  enter 
or  be  expelled  at  such  times  as  one  sneezed  or 
yawned.  Among  the  Algonquin  Indians  a  sick 
person  is  supposed  to  have  his  shadow,  or  other 
self,  temporarily  detached  from  his  body ;  and  the 
convalescent  is  at  times  reproached  for  "  exposing 
himself  before  his  shadow  was  safely  settled  down 
on  him."  Then,  in  the  arctic  regions  and  in  Aus- 
tralia sickness  and  death  are  supposed  to  be  caused 
by  the  influence  of  spirits  who  have  been  employed 
by  enemies  to  injure  them;  and  the  same  idea  is 
seen  in  Scotland  and  Northern  Africa,  where  they 
believe  that  there  are  ghosts  of  the  living  who  are 
exceedingly  troublesome  and  vindictive;  while 
in  Polynesia  not  only  animate,  but  inanimate, 
things  are  supposed  to  lose  their  spirits,  —  the  little 
gods  stealing  the  shadows  of  those  things  to  which 
they  take  a  fancy.  Then,  too,  it  seems  that  to 
primitive  man  the  mortality  of  the  body  was  an 
incredible  fact;  and  it  was  therefore  believed  that 
a  person  who  died  was  simply  carried  away  by  the 
"good  people,"  meaning  the  fairies.  The  dead 
man  accordingly  was  not  dead:  he  retained  his  old 
appearance,  and  often  visited  his  friends,  especially 
at  nightfall;  and  they  thought,  that,  since  his  de- 
parture from  this  life,  his  powers  and  privileges 
were  mysteriously  enlarged  and  extended.  Because 
of  this  belief,  the  Hindu,  for  example,  slays  him- 
self before  his  enemy's  door,  in  order  to  acquire 
greater  power  of  injuring  him.  Tylor,  in  his . 
Primitive  Culture,  says  that  "  there  were  toward 
the  close  of  the  last  century  two  Brahmans  out 
of  whose  house  a  man  had  wrongfully,  as  they 
thought,  taken  forty  thousand  rupees,  whereupon 
one  of  the  Brahmans  proceeded  to  cut  off  his 
mother's  head,  with  the  professed  view,  entertained 
by  both  mother  and  son,  that  her  spirit  excited,  by 
the  beating  of  a  large  drum  for  forty  days,  might 
haunt,  torment,  and  pursue  to  death  the  taker  of 
their  money  and  those  concerned  with  him."  In 
fact,  so  widespread  is  found  to  be  this  superstitions 
belief  regarding  the  influence  of  spirits,  ghostSj 
and  fairies,  that  we  here  get  a  clew  to  the  practice 
of  invoking  the  name  of  the  Deity  as  protection 
against  their  agency;  for  in  the  name  of  the  Deity 
is  thought  to  rest  the  mysterious  power  of  driving 
away  all  evil  spirits,  as  well  as  rendering  them 
powerless  to  do  harm.  So  the  Highlanders  believe 
that  when  a  person  sneezes,  he  is  liable  to  be  stolen 
by  fairies,  unless  protected  by  some  one  invoking 
the  name  of  the  Deity.  And  the  New-Zealander, 
with  a  similar  idea,  makes  use  of  a  charm  to  pre- 
vent harm  when  a  child  sneezes.  But  the  Scan- 
dinavian and  Celtic  races  credited  their  spirits 
with  even  more  serious  influence,  for  they  thought 
a  sneeze  or  yawn  enough  to  convert  a  person  into 
a  real  fairy,  unless  the  name  of  the  Deity  was  in- 
voked in  time  to  prevent  the  disaster. 

The  negro  races  of  Africa  also  regard  the  act  of 
sneezing  with  great  dread,  for  they  believe  it  to 
indicate  the  influences  of  "  ancestral  spirits," 
which  they  must  make  haste  to  propitiate.  The 
Zulu  must  have  the  same  idea,  for  he  exclaims 
when  he  sneezes,  "  The  ancestral  spirit  is  with 
me,  for  it  is  that  which  causes  me  to  sneeze; 
let  me  hasten  to  praise  it  !  "  Then,  the  Moslem, 
when  he  sneezes,  is  saluted  by  his  friends  with 
the  formula,  "Praise  to  Allah!"  —  a  custom,  it 
is  said,  that  is  conveyed  from  race  to  race  wher- 
ever Islam  extends.  And  in  Guinea,  even  during 
the  last  century,  when  a  principal  person  sneezed, 
all  present  fell  on  their  knees,  kissed  the  earth, 
clapped  their  hands,  and  wished  him  happiness 
and  prosperity.  A  custom  involving  the  same 
idea  is  still  kept  up  in  the  Tyrol  :  it  is  that  of 
crossing  one's  self  when  one  yawns,  lest  something 
evil  should  come  into  one's  mouth.    In  France  an 
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indication  of  the  survival  of  this  superstition  is 
seen  by  the  following  quotation  from  a  Book  on 
Rules  and  Civilities  of  the  year  1685:  "  If  his  lord- 
ship chance  to  sneeze,  you  are  not  to  brawl  out, 
'  God  bless  you,'  but,  pulling  off  your  hat,  bow  to 
him  handsomely,  and  make  the  obsecration  to 
yourself."  The  custom  among  the  Jews,  when  a 
person  indulges  in  a  sneeze,  is  to  ejaculate,  "  A 
long  life  to  you."  In  Italy  they  say  "  happiness," 
and  in  Germany  the  people  exclaim  "  gesundhit!  " 
("health!").  We  also  find  that  this  singular 
superstition  was  very  universal  among  the  Greeks 
and  the  Romans,  and  is  often  referred  to  by 
classical  authors.  Aristotle,  for  instance,  has 
devoted  one  of  his  Problems  to  the  question  why 
the  custom  of  invoking  Jupiter  Stator  was  indulged 
in  as  a  safeguard  against  the  dangers  of  a  sneeze, 
and  tells  us  that  his  countrymen  regarded  the 
sneeze  as  sacred.  It  seems  that  in  Greece  it  has 
always  been  considered  an  unlucky  omen  for  any 
one  to  sneeze  at  the  commencement  of  an  under- 
taking; and  a  sneeze  to  the  left  was  regarded  as 
unlucky,  while  to  sneeze  to  the  right  was  thought 
a  most  lucky  sign.  Homer  carries  back  this  super- 
stition to  Olympus,  and  to  the  gods,  who  make  the 
vaults  of  heaven  ring  by  invoking  Jupiter  when 
one  of  their  number  indulges  in  the  ominous  act 
of  sneezing. 

Thus  we  see,  that  from  primitive  times,  on 
through  successive  stages  of  culture,  to  the  present 
age,  can  be  traced  this  sneezing  superstition  with 
its  attendant  joys  and  terrors.  And  though  this 
superstitious  custom  had  its  root  deep  in  primeval 
philosophy,  and  its  real  signification  had  long  since 
faded  from  men's  minds,  yet  the  old  formula  re- 
mained, and  was  handed  on;  showing  how  slowly 
and  painfully  humanity  gives  up  old  customs,  even 
though  they  have  dwindled  to  mere  survivals  of 

primitive  culture. 

— »— 

HOW  A  MOUND  WAS  BUILT. 

"  While  exploring  mounds  in  Ohio  this  season, 
under  the  direction  of  the  National  Bureau  of 
Ethnology,"  says  Mr.  Gerard  Fowke  in  a  paper 
prepared  for  Science,  "  I  used  great  care  in  the 
examination  of  one  mound  in  Pike  County,  in 
order  to  ascertain,  if  possible,  the  exact  method  of 
its  construction. 

"  The  mound  was  built  upon  the  site  of  a  house, 
which  had  probably  been  occupied  by  those  whose 
skeletons  were  found.  The  roof  had  been  supported 
by  side-posts,  and  at  intervals  by  additional  inner 
posts.  The  outer  posts  were  arranged  in  pairs  a 
few  inches  apart,  then  an  interval  of  about  three 
feet,  then  two  more,  and  so  on.  They  were  all 
about  eight  inches  in  diameter,  and  extended  from 
two  and  a  half  to  three  feet  into  the  ground,  except 
one  a  few  feet  from  the  centre,  which  went  down 
fully  five  feet.  All  the  holes  were  filled  with  the 
loose  dark  dirt  which  results  from  decay  of  wood. 
A  few  contained  fragments  of  charcoal,  burned 
bones  or  stone,  but  no  ashes ;  nor  was  the  surround- 
ing earth  at  all  burned. 

"  Around  the  outside  a  trench  from  three  to 
four  feet  wide,  and  from  eighteen  to  twenty  inches 
deep,  had  been  dug,  to  carry  away  the  water  which 
fell  from  the  roof.  Near  the  middle  of  this  house, 
which  measured  about  forty  feet  from  side  to  side, 
a  large  fire  had  been  kept  burning  for  several 
hours,  the  ashes  being  removed  from  time  to  time. 
The  ash-bed  was  elliptical  in  form,  measuring 
about  thirteen  feet  from  east  to  west,  and  five  from 
north  to  south.  Under  the  centre  of  it  was  a  hole, 
ten  inches  across  and  a  foot  deep,  filled  with  clean 
■white  ashes  in  which  was  a  little  charcoal,  packed 
very  hard.  At  the  western  end,  on  the  south  side 
(or  farthest  from  the  centre  of  the  house),  was  a 
mass  of  burned  animal  bones,  ashes,  and  charcoal. 


This  was  continuous  with  the  ash-bed,  though  ap- 
parently not  a  part  of  it.  The  bones  were  in  small 
pieces,  and  were,  no  doubt,  the  remains  of  a  funeral 
feast  or  offering. 

"  After  the  fire  died  down,  rude  tools  were  used 
to  dig  a  grave  at  the  middle  of  the  house.  It 
measured  ten  feet  in  length,  from  east  to  west,  by 
a  little  more  than  six  in  breadth.  The  sides  were 
straight,  slanting  inward,  with  rounded  corners. 
The  bottom  was  nearly  level,  fourteen  inches  deep, 
but  slightly  lower  at  the  centre.  Over  the  bottom 
ashes  had  been  thinly  sprinkled,  and  on  these  a 
single  thickness  of  bark  had  been  laid.  The  sides 
had  been  lined  with  wood  or  bark  from  two  to  four 
inches  thick.  When  this  was  done,  two  bodies 
were  placed  side  by  side  in  the  grave,  both  extended 
at  full  length  on  the  back,  with  heads  directly 
west.  One,  judging  from  the  bones  and  condition 
of  the  teeth,  was  a  woman  of  considerable  age. 
She  was  placed  in  the  middle  of  the  grave.  Her 
right  arm  lay  along  the  side,  the  left  hand  being 
under  the  pelvic  bones  of  the  other  skeleton.  This 
was  apparently  of  a  man  not  much,  if  any,  past 
maturity.  The  right  arm  lay  across  the  stomach, 
the  left  across  the  hips.  This  skeleton  was  five 
feet  ten  inches  in  length ;  the  other,  five  feet  four 
inches. 

"  The  space  between  the  first  skeleton  and  the 
south  side  of  the  grave  was  covered  with  the  ashes 
that  had  been  removed  from  the  fire.  Beginning 
at  the  feet  in  a  thin  layer,  —  a  mere  streak,  —  they 
gradually  increased  in  thickness  toward  the  head, 
where  they  were  fully  six  inches  thick.  The  head 
was  embedded  in  them.  They  extended  to  the  end 
of  the  grave,  reaching  across  its  entire  width,  and 
coming  almost  but  not  quite  in  contact  with  the 
other  head.  A  considerable  amount  of  the  burned 
bones  lay  in  the  south-western  corner  of  the  grave, 
and  the  ashes  along  this  part  curved  up  over  the 
side  until  they  merged  into  what  remained  of  the 
ash-bed.  This  had  extended  to  the  west  slightly 
beyond  the  end  of  the  grave. 

"  As  the  earth  removed  from  the  grave  had  been 
thrown  out  on  every  side,  the  bodies  were  in  a  hole 
that  was  nearly  two  feet  deep.  The  next  step  was 
to  cover  them.  There  was  no  sign  of  bark,  cloth, 
or  any  other  protecting  material  above  them.  They 
were  covered  with  a  black  sandy  earth,  which  must 
have  been  brought  from  the  creek  not  far  distant. 
This  was  piled  over  them  while  wet,  or  at  least 
damp  enough  to  pack  firmly,  as  it  required  the 
pick  to  loosen  it,  and,  besides,  was  steeper  on  the 
sides  than  dry  dirt  would  have  been.  It  reached 
just  beyond  the  grave  on  every  side,  and  was  about 
five  and  a  half  feet  high,  or  as  high  as  it  could  be 
conveniently  piled. 

"  So  far,  all  was  plain  enough:  but  now  another 
question  presented  itself  that  puzzled  me  not  a  little; 
and  that  was,  what  became  of  the  house?  That 
there  had  been  one,  the  arrangement  of  the  numer- 
ous post-holes  plainly  showed;  but  the  large  earth- 
mound  above  the  tumulus,  or  grave,  was  perfectly 
solid  above  the  original  surface,  giving  not  the 
slightest  evidence  that  the  posts  or  any  part  of  the 
house  had  ever  reached  up  into  it.  I  incline  to 
the  opinion  that  the  great  fire  near  the  middle  of  the 
house  had  been  made  from  the  timbers  composing 
it;  that  the  upper  timbers  had  been  torn  down,  and 
the  posts  cut  off  at  the  surface,  the  whole  being  a 
kind  of  votive  offering  to  the  dead.  At  any  rate, 
it  is  plain  that  a  house  stood  there  until  the  time 
the  mound  was  built;  audit  was  not  there  after- 
wards. 

"  For  the  purpose  of  covering  the  grave,  sand 
was  brought  from  a  ridge  a  short  distance  away. 
There  was  no  stratification,  either  horizontal  or 
curving.  Earth  had  been  piled  up,  first  around  the 
black  mass  forming  the  grave-mound,  and  then 


different  parties  had  deposited  their  loads  at  con- 
venient places,  until  the  mound  assumed  its 
final  conical  arrangement.  The  lenticular  masses 
through  almost  the  whole  mound' showed  that  the 
earth  had  been  carried  in  skins  or  small  baskets. 
The  completed  mound  was  thirteen  feet  high  and 
about  one  hundred  feet  in  diameter. 

"  Two  and  a  half  feet  above  the  original  surface 
was  an  extended  skeleton,  head  west.  It  lay  just 
east  of  the  black  earth  over  the  grave.  Sixteen 
feet  south  of  the  grave,  on  the  original  surface,  and 
within  the  outer  row  of  post-holes,  were  two  skele- 
tons extended,  heads  nearly  west.  It  would  seem 
that  the  flesh  was  removed  before  burial,  as  the 
bones  were  covered  with  a  dull-red  substance, 
which  showed  a  waxy  texture  when  worked  with  a 
knife-blade. 

"  No  relics  of  any  description  were  found  with 
any  of  the  skeletons;  but  a  fine  copper  bracelet 
was  picked  up  in  a  position  that  showed  it  was 
dropped  accidentally." 


SCIENTIFIC  BREVITIES. 

Mutilated  Chkysalides.  —  A  correspondent 
of  an  exchange  gives  an  account  of  how  a  chrysa- 
lis of  the  ^lonarch  butterfly  developed  while  pierced 
by  a  pin,  the  imago  appearing  in  due  time.  He 
also  pierced  some  chrysalides  of  the  cabbage  but- 
terfly (Pieris  rapce),  and  they  also  brought  forth 
perfect  insects.  One  of  these  insects,  when  liatched, 
had  the  pin  through  the  thorax,  as  if  transfixed  in 
the  perfect  state.  Of  course,  they  are  badly  de- 
formed; but  it  goes  to  prove  that  injuries  may  be 
inflicted  upon  the  chrysalides  without  preventing 
their  development. 

Deviation  of  the  Penddldm.  —  A  simple 
method  of  rendering  visible  the  deviation  of  the 
Foucault  pendulum  has  recently  been  devised  by 
Mr.  Campbell.  The  bob  of  the  pendulum  is  re- 
placed by  a  permanent  magnet  of  a  cylindrical 
form,  placed  with  its  axis  coinciding  in  direction 
with  the  suspending  wire.  On  a  point  vertically 
beneath  the  centre  of  suspension  is  swung  horizon- 
tally a  light  bar  of  some  magnetic  material,  carry- 
ing a  mirror,  from  which  is  reflected  a  beam  of 
light.  On  putting  the  pendulum  in  vibration  in 
the  vertical  plane  which  contains  the  bar,  the  latter 
follows  the  deviation  of  the  pendulum,  which  is 
thus  rendered  very  visible  by  the  corresponding 
reflection  of  the  luminous  beam. 

Iodide  of  Starch.  —  After  working  upon  cholic 
acid,  and  more  particularly  upon  an  iodized  com- 
pound of  this  acid  which  behaves  in  a  manner 
analogous  to  the  iodide  of  starch,  F.  Mylius  re- 
investigated the  latter  compound,  arriving  at  the 
very  unexpected  conclusion  that  pure  iodine  does 
not  color  starch  blue;  to  obtain  this  coloration  the 
presence  of  hydriodic  acid  or  of  a  soluble  iodide  is 
necessary.  The  blue  products  known  as  iodide  of 
starch  should  be  compounds  of  four  molecules 
iodide  of  starch  with  one  molecule  of  hydriodic 
acid  or  of  a  soluble  iodide. 

Two  New  Vegetadle  Perfumes  are  said  to 
have  lately  become  articles  of  commerce.  One  of 
these  is  a  kind  of  xylopia  from  the  province  of 
Chirigui,  in  Costa  Rica.  The  odor  closely  resem- 
bles that  of  Canaga  odorat a,  and  the  flowers  are 
now  used,  like  those  of  that  plant,  in  the  manufac- 
ture of  ylang-ylang.  The  other  is  named  ouco,  and 
is  the  highly  odoriferous  blossom  of  a  kind  of  aca- 
cia-tree which  is  found  in  Central  Africa,  and 
which  Serpa  Pinto  was  the  first  to  describe.  The 
ouco  flowers  are  brought  down  the  Cubangin  River 
for  sale.  They  cover  the  trees  on  which  they 
grow  with  such  profusion,  that  they  fill  the  atmos- 
phere with  the  overpowering  richness  of  their 
scent. 
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SOAP. 
The  familiar  substance  soap  is,  chemically 
speaking,  a  true  salt,  or  combination  of  an 
acid  with  a  base.  The  acids  which  form  soap 
are  obtained  from  fats  and  oils,  and  are  known 
as  fatty  acids.  A  great  variety  of  animal  and 
vegetable  substances  are  used  in  soap-making, 
such  as  pahn  oil,  cocoanut  oil,  olive  oil,  tallow, 
lard,  and  the  fat  of  fishes  and  other  animals. 
The  chemical  reaction  is  the  same,  however, 
in  all  cases.  The  fatt3-  acids,  palmitic,  stearic, 
oleic,  etc.,  exist  in  the  fats,  combined  with 
glycerine  as  a  base,  forming  the  substances 
knoivn  as  palmitine,  stearine,  or  oleine.  Tal- 
low, for  instance,  is  a  mixture  of  stearine, 
palmitine,  and  oleine.  When  these  are  melted, 
and  toiled  with  a  caustic  alkali,  such  as  sodic 
hydrate,  glycerine  is  set  free,  and  palmilate  of 
soda,  or  soap,  is  formed.  The  reaction  ex- 
pressed bj'  symbols  is  as  follows  :  — 


(UieHaiOjJaCsHs 
Palmitine. 


+    SNaOII    =     (C,oH3,()jXa)3 
Sodic  hydrate.    Bodio  palinitalc. 


Glycerine. 


In  the  above  reaction  hard  soap  is  formed  : 
but  if  potash  had  been  used  instead  of  soda, 
a  jelly-like  mass,  known  as  soft  soap,  would 
have  resulted,  containing  the  glycerine  and 
impurities  present  in  the  substances  used. 
Chevreul,  the  venerable  French  chemist,  now 
in  his  one  hundred  and  third  year,  was  the 
fiist  to  study  and  explain  this  peculiar  reaction, 
commonly  known  as  saponification. 

It  is  to  be  noted  that  the  caustic  alkalies,  or 
hydrates,  must  be  used  in  this  [iiocess,  as  the 
reaction  does  not  occur  with  the  alkaline  car- 
bonates which  are  more  commonly-  met  with. 
In  wood  ashes  the  alkali  occurs  as  carbonate, 
and  the  lye  must  be  treated  with  quicklime 
to  remove  the  carbonic  acid.  Carbonate  of 
soda  is  often  added  to  soap  for  the  purpose  of 
increasing  its  cleansing  power;  but  it  does 
not  enter  into  chemical  combination,  and  is 
an  undesirable  addition.  It  is  never  found  in 
the  best  soaps. 

Resin  is  a  common  constituent  of  the 
cheaper  grades  of  soap,  and  forms  a  chemical 
combination  with  alkalies.  It  is  not  a  true 
soap,  however,  and  is  of  little  value,  except 
to  the  manufacturer  by  increasing  the  weight 
of  the  product. 

The  practical  operation  of  soap-boiling  is 
one  requiring  considerable  skill.  The  alkali 
and  fats  are  boiled  together  for  several  hours, 
forming  a  mass  known  as  soap  glue.  Common 
salt  is  then  added,  which  precipitates  the  soaj) 
from  the  water,  glycerine,  and  impurities. 
The  soap  rises  to  the  top  of  the  mother  liquor, 
which  is  drawn  oflT  by  a  tap  at  the  bottom  of 
the  kettle.  This  process  is  sometimes  re- 
peated, and  the  hot  soap  is  then  ladled  out 
into  wooden  frames,  where  it  is  allowed  to 
harden  into  a  solid  cake,  which  is  afterwards 
cut  up  into  bars  of  the  desired  size  by  means 
of  a  wire.  Soap,  when  freshly  made,  always 
contains  a  large  amount  of  water,  which  greatly 
increases  the  weight,  besides  causing  it  to  dis- 
solve much  more  rapidly.  For  these  reasons 
the  manufacturers  do  not  take  much  pains  to 


lessen  the  percentage  of  moisture,  and  it  is 
much  more  economical  to  use  old  soap  that  has 
been  well  dried. 

Castile  soap  is  extensively  manufactured  in 
Southern  Europe  from  olive  oil.  It  varies  in 
color  from  pure  white  to  green.  The  familiar 
mottled  appearance  is  caused  by  mixing  cop- 
peras with  it,  which  is  changed  to  sulphide  of 
iron  by  the  sodic  sulphide  present  in  the  lye. 

Toilet  soap  is  simply  ordinary  soap,  colored, 
perfumed,  and  moulded  into  fancifully  shaped 
cakes.  A  poor  quality  of  soap  is  often  used, 
and  its  deficiencies  masked  by  the  color  and 
odor.  A  good  caslile  soap  is  purer  and  belter 
in  ever\-  respect  for  toilet  use,  and  the  special 
brands  of  soap  so  extensively  advertised  by 
certain  American  manufacturers  are,  as  far  as 
our  experience  goes,  unexceptionable  in  purity 
and  efficiency.  Transijarent  soap  is  made  by 
dissolving  ordinary  hard  soap  in  alcohol,  and 
allowing  it  to  harden  in  moulds.  It  is  by  this 
means  separated  from  impurities,  and  a  very 
good  and  attractive-looking  article  results. 
The  alcohol  is  recovered  by  distilling  and  con- 
densing, and  used  over  again. 

The  fatty  acids  also  nnite  with  lime  and 
other  bases,  forming  insoluble  soa|is,  mostly  of 
little  importance.  The  lime  soap  is  formed 
when  ordinary  soap  is  dissolved  in  hard  water, 
containing  an  excess  of  that  base.  Soaps  of 
lead,  mercury,  and  iron  are  used  to  a  small 
extent  in  medicine  ;  but  the  onl}'  important 
compounds  of  this  class  are  those  of  soda  and 
potash. 

The  cause  of  the  cleansing  power  of  soap 
is  even  j-et  somewhat  uncertain.  According 
to  Chevreul,  the  soap  is  decomposed  1)3-  the 
water,  setting  free  double  fat  acid  salts  and 
alkali.  The  alkali  removes  the  dirt,  which 
is  taken  up  bj-  the  fat  acid  salts,  and  remains 
susi)ended  in  the  lather.  In  some  respects  this 
explanation  is  not  quite  satisfactory  ;  but  what- 
ever may  be  the  cause  of  the  peculiar  proper- 
ties of  soap,  it  is  so  extensively  used,  and  of 
so  much  iini)ortance  in  the  daily  affairs  of  life, 
that  the  amount  consumed  bj-  a  nation  ma_v  be 
taken  as  a  measure  of  its  advance  in  civiliza- 
tion. 


FAST  TIME  OX  AMERICAN   RAILROADS. 

Thk  liveliest  interest  was  manifested  by  railroad 
men  in  the  recent  account  of  the  race  between  the 
"  Flying  Scotchman  "  and  the  "  West  Coast  Flier  " 
from  London  to  Edinburgh,  in  which  400  miles 
were  covered  by  the  winner  in  7  hours  and  25  min- 
utes. This  was  an  average  of  something  over  53^ 
miles  an  hour.  There  was  a  general  jogging  of 
memories,  and  overhauling  of  the  records  of  fast 
railroad  trains  on  American  lines;  and  they  show 
that,  although  the  British  and  French  roads 
admittedly  make  much  better  time  habittially  than 
is  made  on  any  of  the  American  lines,  some  aston- 
i-'hing  and  sustained  rates  of  speed  have  been  at- 
tained here  when  special  efforts  were  expended 
with  that  end  in  view. 

The  best  run  on  record  in  this  country  which  can 
be  fairly  compared  with  the  English  run  was  made 
over  the  West  Shore  road,  from  Buffalo  to  New 
York,  on  July  9,  1885,  when  426  miles  were  cov- 
ered in  7  hours  and  27  minutes.  Quite  a  large 
number  of  railroad  men  happened  at  Buffalo  to- 
gether, en  route  for  New  York.     It  was  decided  to 


see  how  quickly  they  could  move  overthe  new  road. 
At  the  start  the  railroad  men  had  their  watches 
out,  and  soon  the  mile-posts  were  flying  past  every 
4.3  seconds.  That  speed  was  held  so  steadily,  that 
the  greater  part  of  the  run  was  made  at  the  rate 
of  45  seconds  to  the  mile,  or  from  70  to  83  miles 
an  hour.  From  East  Buffalo  to  Genesee  Junction, 
61  miles,  took  56  minutes  ;  from  East  Buffalo  to 
Newark,  03.4  miles,  97  minutes  ;  from  Alabama 
to  Genesee  Junction,  86  3  miles,  30  miimtes.  The 
97  minutes  to  Newark  included  stops  of  9  minutes, 
making  the  actual  running  time  for  the  93.4  miles, 
88  minutes.  From  Newark  to  Frankfort,  where 
the  conditions  for  running  were  not  so  good  as 
before,  the  run  of  108.3  miles  was  made  in  134 
minutes,  including  17  minutes  for  stf)ps.  From 
East  Buffalo  to  Frankfort,  2U2  miles,  the  time  was 
240  minutes,  of  which  35  minutes  were  consumed 
in  stops.  The  journey  was  timed  with  the  utmost 
care  for  the  purpose  of  tabulation.  In  the  table 
there  are  niaiked  several  miles  which  were  made 
at  the  speed  of  78  miles  an  hour,  one  at  84  miles, 
and  the  next,  between  Genesee  Junction  and  Chili, 
at  87  miles. 

On  Oct.  8,  1885,  over  the  same  road,  a  burst 
of  speed  was  tried  for  11  miles  betweeu  Genesee 
Junction  and  East  Buffalo,  to  satisfy  Superintend- 
ent J.  E.  Liiyng,  who  was  on  the  train.  The  run 
occupied  512  seconds,  —  an  average  rate  of  74  miles 
an  hour.  Three  of  the  miles  were  made  at  the 
rate  of  80  miles  an  hour,  one  at  77,  and  one  at  75. 

On  the  New  York  Central  road  a  newspaper 
train  with  two  cars,  weighing  60  tons,  hauled  into 
Syracuse  Sunday  morning,  Aug.  8,  1886,  at  ten 
o'clock,  an  hour  late.  '1  he  train  was  booked  to  go 
from  New  York  to  Buffalo  in  9^  hours.  Orders 
came  to  try  to  make  up  the  time  on  the  further  run 
of  148  7  miles  to  Buffalo.  John  W.  Cool,  one  of 
the  best  engineers  on  the  road,  mounted  his  cab, 
bound  to  obey  the  order.  lie  started  out  at  54^ 
miles  an  hour.  At  the  end  of  the  three  miles  his 
speed  increased  to  66  miles  an  hour,  and  then  to  74  J. 
lie  stopped  at  Rochester  for  water,  and  slowed  up 
after  pa.'<sing  Crittenden.  His  average  speed  from 
Syracu>e  to  Rochester  was  07 1^  miles  per  hour,  from 
Rochester  to  Buffalo  63  72  miles  per  hour,  and 
from  Syracuse  to  Buffalo  65  6  miles  an  hour.  The 
run  of  148  7  miles  was  made  in  136  minutes. 

Tlie  most  remarkable  long-distance  run  on 
record  was  when  the  Jarrett-l'almer  combination 
went  from  New  York  to  San  Francisco  in  half 
time,  or  3^  days.  Their  train  left  the  Pennsylva- 
nia Station  in  Jersey  City  at  12.53  on  the  uioru' 
ing  of  June  1,  1876.  They  were  not  to  make  a 
stop  until  they  reached  Pittsburgh.  An  engine  and 
baggage-car,  on  the  approach  of  the  special  to 
Hai  risburg,  got  up  a  speed  of  about  50  miles,  and 
pa.s.sed  mails  to  the  special  by  running  along  an 
adjoining  track  for  several  miles,  while  the  mail- 
bags  were  thrown  from  train  to  train.  The  run  to 
Pittsburgh,  438^  miles,  took  10  hours  and  5  min- 
utes, —  an  average  of  43^  miles  an  hour,  notwith- 
standing the  Alleghanies.  From  Pittsburgh  to 
Chicago,  458  3  miles,  took  11  hours  and  6  minutes, 
—  an  average  of  42  1  miles,  including  25  stops  and 
4  changes  of  engines.  Fiom  Chicago  to  Council 
Bluffs,  491  miles,  took  11^  hours,  —  an  average  of 
42.6  miles,  although  there  was  a  record  for  part  of 
this  journey  of  62  2  miles.  Over  the  Union  Pacitic 
the  iHin  of  1,032.8  miles  from  Omaha  to  Ogden 
was  made  in  24  hours  and  14  minutes,  at  an  aver- 
age of  41  miles,  and  a  maximum  of  72  miles  an 
hour.  •  The  brakes  became  worn  at  Ogden,  and 
hand-brakes  had  to  be  used,  retarding  the  onwaid 
jouiney  i,oniewhat.  San  FrancLsco  was  safely 
reached  at  12  57  on  June  4,  and  the  running  time 
for  3,313^  miles  was  84  hours  17  minutes,  —  an 
average  of  40  miles  an  hour.  —  N.  Y.  'limes. 
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FILTRATION  WITH  FILTERS  OF  METALLIC 
FELT. 

Gooch's  admirable  Alter  of  asbestos  felt  is  too 
widely  known  and  extensively  used  to  require  de- 
scription, and  his  ingenious  modification  of  it,  in 
which  volatile  felts  are  employed,  is  recognized  as 
forming  a  useful  extension  of  the  method  for  cer- 
tain applications.  Some  time  since,  it  occurred  to 
me  that  another  modification  might  be  wrought  if 
we  were  to  use,  for  the  manufacture  of  the  felts, 
metallic  salts  which  were  easily  decomposed  on 
ignition,  and  which,  when  decomposed,  left  the 
metal  as  a  spongy,  coherent  residue.  Such  a  salt 
is  found  in  the  ammonium  platinic  chloride,  and 
by  its  use  I  have  obtaioed  the  metallic  felt,  which 
served  very  nicely  for  this  purpose. 

To  produce  this  filter  I  precipitated  platinum 
chloride  with  ammonium  chloride,  using  a  slight 
excess  of  the  reagent,  and  washed  the  salt  thor- 
oughly, first  with  water  and  then  with  alcohol. 
Then,  taking  a  Gooch  filtering  crucible  of  platinum, 
I  placed  it  ou  a  thick  piece  of  bibulous  paper,  and 
poured  in  the  moist  salt.  The  alcohol  ran  through 
the  perforations  in  the  crucible,  and  was  absorbed 
by  the  bibulous  paper,  while  the  salt  remained  be- 
hiud;  the  filtering  crucible  being  filled  in  this  way 
to  a  height  of  about  five  millimeters.  The  crucible 
was  then  carefully  cleaned  and  dried,  the  cap  and 
cover  put  on,  and  the  whole  ignited,  thus  driving 
ofi  the  volatile  constituents,  and  leaving  a  spongy, 
coherent  residue  of  metallic  platinum  well  dis- 
tributed over  the  perforated  bottom  of  the  crucible. 
In  order  to  prevent  the  sponge  from  cracking  and 
curling,  it  was  found  essential  to  dry  and  ignite  the 
salt  quite  cautiously ;  but  in  some  instances  where 
cracks  did  appear  they  were  easily  and  effectually 
closed  by  gently  rubbing  with  a  glass  rod,  while  in 
other  cases  the  crevices  were  filled  with  a  fresh 
portion  of  the  ammonium  platinic  chloride,  and  the 
drying  and  igniting  repeated.  The  latter  method 
was  also  employed  when  it  was  thought  desirable  to 
increase  the  thickness  of  the  felt.  After  a  short 
trial  the  preparation  of  the  felt  became  quite  easily 
and  readily  accomplished.  The  prepared  filters 
are  used  in  the  same  way  as  Gooch's  asbestos  fil- 
ters are,  the  caoutchouc  gasket  described  in  my 
paper  on  the  "  Use  of  Porous  Cones  in  Filtration  " 
being  employed  to  secure  an  air-tight  joint.  The 
platinum  felt  may  be  easily  removed,  when  desired, 
by  means  of  a  spatula;  the  small  portions  remaining 
in  the  perforations  being  pushed  out  with  the  point 
of  a  needle. 

I  have  repeatedly  prepared  these  filters  in  the 
manner  above  described,  and  have  filtered  with 
them  such  preparations  as  freshly  precipitated 
barium  sulphate  to  my  entire  satisfaction.  Not 
only  that,  but,  by  treating  the  precipitates  with 
their  proper  solvents,  I  have  been  able  to  clean  the 
feltso  that  the  same  filter  could  be  used  repeatedly. 
—  C.  E.  MuNROE,  in  Journal  of  Analytical  Chemistry. 


HOW  CELLULOID  IS  MADE. 

While  everybody  has  heard  of,  or  seen,  or  used 
celluloid,  only  a  few  know  what  it  is  composed  of 
or  how  it  is  made.  The  following  is  a  description 
of  the  process  carried  out  in  a  factory  near  Paris, 
for  the  production  of  celluloid:  — 

A  roll  of  paper  is  slowly  unwound,  and  at  the 
same  time  is  saturated  with  a  mixture  of  five 
parts  of  sulphuric  acid  and  two  parts  of  nitric 
acid,  which  falls  upon  the  paper  in  a  fine  spray. 
This  changes  the  cellulose  of  the  paper  into 
pyroxylin  (gun  cotton).  The  excess  of  the  acid 
having  been  expelled  by  pressure,  the  paper  is 
washed  with  plenty  of  water  until  all  traces  of 
acid  have  been  removed.  It  is  then  reduced  to  a 
pulp,  and  passes  on  to  the  bleaching  trough. 


Most  of  the  water  having  been  got  rid  of  by 
means  of  a  strainer,  the  pulp  is  mixed  with  from 
twenty  to  forty  per  cent  of  its  weight  in  camphor, 
and  the  mixture  thoroughly  triturated  under  mill- 
stones. The  necessary  coloring  having  been  added 
in  the  form  of  powder,  a  second  mixing  and  grind- 
ing follows. 

The  finely  divided  pulp  is  then  spread  out  in 
thin  layers  on  slabs;  and  from  twenty  to  twenty- 
five  of  these  layers  are  placed  in  a  hydraulic  press, 
separated  from  one  another  by  some  sheets  of 
thick  blotting-paper,  and  are  subjected  to  a 
pressure  of  150  atmospheres,  until  all  traces  of 
moisture  have  been  got  rid  of.  The  matter  is  then 
passed  between  rollers  heated  to  between  140°  and 
150°  F.,  whence  it  issues  in  the  form  of  elastic 
sheets.  —  The  Inventor. 


BALLOONING  WITH  NATURAL  GAS. 
The  first  balloon  inflated  with  natural  gas  ever 
sent  up  arose  from  Riverside  Park,  near  Ander- 
son, Ind.,  Aug.  14.  It  has  been  a  question  as  to 
whether  natui'al  gas  would  float  a  balloon  to  any 
considerable  height,  says  a  writer  from  that  town. 
This  one  was  filled  by  a  pipe  from  a  well  until  the 
gauge  indicated  that  the  silk,  which  was  enclosed 
in  a  strong  netting,  was  bearing  twenty  pounds 
pressure,  when  George  Ayers,  an  amateur  aero- 
naut, climbed  into  the  basket,  and  the  balloon 
was  cut  loose.  It  rose  steadily  until  an  altitude  of 
about  twenty-five  hundred  feet  was  reached,  when 
a  current  of  air  was  struck  which  bore  the  balloon 
and  its  single  passenger  away  to  the  south-east, 
since  which  nothing  has  been  seen  or  heard  from 
him. — Progressive  Age. 


PRACTICAL  RECIPES. 

A  Flexible  Cement  is  made  by  melting  to- 
gether equal  parts  gutta-percha  and  white-pine 
pitch,  which  softens  on  the  water  bath,  and  is  not 
deteriorated  by  remelting. 

A  Paste  suitable  to  preserve  the  gloss  of  patent 
leather,  and  prevent  cracking,  is  made  of  wax,  with 
a  little  olive-oil,  lard,  and  oil  of  turpentine,  mixed 
when  warm,  to  be  of  the  consistency  of  thick  paste 
when  cooled. 

Darkening  the  Natural  Hue  of  Wood. — 
This  is  effected  by  a  solution  composed  of  equal 
parts  of  manganate  of  soda  and  crystallized  Epsom 
salts,  dissolved  in  twenty  to  thirty  times  the  amount 
of  water,  at  about  144°.  The  less  water  employed, 
the  darker  will  be  the  hue. 

Fusible  Alloy.  —  An  alloy  which  melts  at  a 
lower  temperature  than  the  magic  spoon  does  is 
obtained  by  melting  together  48  parts  bismuth,  31 
of  cadmium,  10  of  lead,  and  20  of  zinc.  This  alloy 
hielts  at  135°  F. 

A  Solvent  for  Rust. — It  is  often  very  difli- 
cult,  and  sometimes  impossible,  to  remove  rust 
from  articles  made  of  iron.  Those  which  are  most 
thickly  coated  are  most  easily  cleaned  by  being  im- 
mersed in  a  solution,  nearly  saturated,  of  chloride 
of  tin.  The  length  of  time  they  remain  in  this 
bath  is  determined  by  the  thickness  of  the  coating 
of  rust.  Generally  twelve  to  twenty-four  hours  is 
long  enough. 

An  Incombustible  Wick.  —  Fine  wood  saw- 
dust, 4  parts;  powdered  fire-clay,  2  parts ;  powdered 
glass,  1  part;  cotton  or  cotton  dust,  1  part;  sea- 
sand,  6  parts.  This  mixture,  moistened,  dried, 
and  fired  at  a  full  red  heat  for  half  an  hour,  is 
stated  to  yield  a  very  permanent  and  porous  mate- 
rial for  lamp-wicks. 

To  remove  Paint  from  a  Wood-Carving 
without  damaging  the  wood,  mix  one  part  by 
weight  of  pearl-ash  with  three  parts  lime  by  slack- 
ing the  lime  in  water,  and  then  adding  the  pearl- 


ash,  making  the  mixture  of  about  the  consistency 
of  paint.  With  an  old  brush  lay  the  above  over 
the  whole  of  the  work  required  to  be  cleaned;  let 
it  remain  fourteen  or  sixteen  hours,  when  the  paint 
can  be  easily  scraped  off. 

A  French  Polish  can  be  made  as  follows. 
Though  rather  complicated,  it  is  worth  the  trouble  : 
Take  one  pint  of  soft  water,  and  mix  with  it  twice 
as  much  vinegar;  break  in  small  pieces  one-quarter 
pound  of  glue  ;  stir  it  into  the  vinegar  and  water 
with  half  a  pound  of  logwood  chips,  a  quarter- 
ounce  of  finely  powdered  indigo,  a  quarter-ounce 
of  the  best  soap,  and  a  quarter-ounce  of  isinglass. 
Put  all  this  mixture  on  the  fire,  and  let  it  boil 
gently  for  at  least  a  quarter  of  an  hour;  strain  it 
carefully,  put  it  in  bottles,  and  cork  tightly;  when 
cold  it  is  ready  to  be  used.  A  clean,  soft  sponge 
should  be  used  to  apply  it. 

An  Elastic  Mucilage.  —  Dissolve  1  part  of 
salicylic  acid  in  20  parts  of  alcohol,  add  3  parts  of 
soft  soap  and  3  parts  of  glycerine.  Shake  thor- 
oughly, and  add  the  mixture  to  a  mucilage  pre- 
pared from  93  parts  of  gum-arabic  and  the  requisite 
amount  of  water  (about  180  parts).  This  mucilage 
is  said  to  keep  well,  and,  when  it  dries,  to  remain 
elastic  without  tendency  to  cracking. 


INDUSTRIAL  MEMORANDA. 

The  Contractor  who  laid  the  new  railway  line 
from  Philippopolis  to  Constantinople  was,  under  a 
loosely  drawn  contract,  allowed  so  much  per  kilo- 
meter. The  result  is  one  of  the  most  extraordi- 
nary zigzags  ever  seen  in  railway  construction. 

AVaste  Silk  for  Steam-Pipe  Covering.  — 
Experiments  on  the  relative  advantages  of  differ- 
ent covering  material  for  steam-pipes,  recently  made 
at  Saint-Denis,  proved  waste  silk  the  most  effectual 
of  all  non-conducting  compositions;  and  it  is  stated, 
that,  notwithstanding  its  high  price,  this  material  is 
greatly  used. 

How  THE  Chinese  Drill  Wells.  —  The 
French  Abb^  Hue  thus  describes  the  system  of 
deep-earth  boring  practised  in  the  district  in  which 
he  has  for  some  time  resided.  A  wooden  tube 
six  feet  in  length  is  first  driven  down  through  the 
surface  soil.  This  tube  is  held  at  the  surface  of 
the  ground  by  a  large  flagstone,  having  a  hole  in 
the  centre  to  allow  the  tube  to  pass  through  and 
to  project  a  little  above  it.  A  cylindrical  mass  of 
iron,  weighing  about  four  hundred  pounds,  hollow 
and  pointed  at  its  lower  end,  and  having  lateral 
notches  or  apertures,  is  jerked  up  and  down  in  this 
tube  at  the  end  of  a  lever,  from  which  it  is  sus- 
pended by  a  rope.  This  kind  of  "monkey"  dis- 
integrates the  rock,  the  debris  of  which,  converted 
into  sludge  by  water  poured  in ,  finds  its  way  through 
the  lateral  apertures  into  the  interior  of  the  cylin- 
der. By  raising  the  latter  at  intervals,  this  sludge 
is  removed  from  the  bore-hole.  The  rate  of  boring 
in  rock  of  ordinary  hardness  is  one  foot  in  twelve 
hours.  Oi:ly  one  man  is  employed  at  one  time  to 
work  the  lever,  liy  this  means  wells  of  eighteen 
bundled  feet  deep  are  sunk  iu  about  two  years  by 
the  labor  of  three  men,  relieving  one  another  every 
six  hours. 

Electric  Motors.  —  The  Manufacturer  and 
Builder  declares  that  there  are  atpresent  no  less  than 
ten  thousand  electric  motors  in  use  throughout  the 
United  States.  The  uses  to  which  these  are  put 
are  extremely  varied;  they  embrace  the  running 
of  sewing-machines,  printing-presses,  and  ventilat- 
ing-fans;  operating  dental  instruments;  driving 
street-cars;  coal  and  ore  haulage  in  mines;  pumping 
water;  washing  bottles;  and  in  machine-shops, 
shoe-factories,  book-binderies,  knitting-works,  etc. , 
for  miscellaneous  uses,  they  are  becoming  quite 
common. 
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l^ome,  ifarm,  anU  ^arom. 


[Original  in  The  Popular  Science  ^«ui».] 
EDIBLE  MUSHROOMS. 

BT   W.    J.    CHASE. 

The  order  Cryptogamia  to  which  fungi  belong, 
is  but  imperfectly  classified  and  understood  by  the 
best  botanists.  It  is  not  surprising,  therefore, 
considering  the  scarcity  of  sources  of  information, 
(hat  the  majority  of  mankind  is  so  ignorant  of  the 
value  of  many  of  our  most  common  mushrooms. 
In  this  respect  Americans,  however  ready  gen- 
erally to  avail  themselves  of  opportunities,  are  far 
behind  many  other  nations,  with  whose  peasantry, 
especially,  different  varieties  of  fungi  are  highly 
appreciated  as  articles  of  food. 

Both  fear  and  prejudice  combine  to  deprive  us 
in  the  mushroom  of  nature's  own  substitute  for 
meat.  Absorbing  oxygen,  and  giving  out  carbonic 
acid,  as  the  fungi  do,  it  is  not  strange  that  many  of 
thera  have  most  delicious  meat  flavors.  The  Fislu- 
lina  hepatica,  growing  on  the  oak,  resembles  beef- 
steak both  in  appearance  and  flavor;  some  of  the 
Agarics  have  a  flavor  of  stewed  lamb  kidneys,  and 
other  members  of  the  same  family  and  many  of 
the  Hyduci  are  delicate  vegetable  oysters. 

Wheii^  it  is  considered  that  there  are  in  this 
country  at  least  sixty  edible  varieties  of  the 
Agarics  alone,  our  lack  of  appreciation  of  nature's 
beneficence  becomes  more  apparent.  Possessing 
in  generous  abundance,  as  they  do,  the  nitrogenous 
elements  which  give  to  food  its  most  nutritive 
qualities,  mushrooms  seem  especially  fitted  to 
tempt  the  appetite,  and  furnish  a  nourishing  diet 
at  a  season  of  the  year  when  meat  palls  on  the 
taste. 

The  proper  way  to  cook  them,  connoisseurs 
declare,  is  either  to  broil  them,  with  pepper,  salt, 
and  butter,  over  a  quick  fire,  or  to  stew  them  in 
milk,  as  oysters  are  often  prepared.  It  is  probable 
that  exceedingly  few  of  the  larger  fungi  are  very 
deleterious  when  cooked,  as  heat  renders  com- 
paratively harmless  whatever  poison  they  contain. 
Yet,  though  a  large  number  of  species  are  reputed 
to  be  edible,  many  of  these  are  so  closely  allied  in 
form,  color,  haunts,  and  other  characteristics  to 
undoubtedly  poisonous  varieties,  that  it  is  decid- 
edly unsafe  for  any  but  a  specialist  to  attempt  to 
discriminate  between  them.  But,  after  all,  there 
are  a  good  half-dozen  esculent  mushrooms  the 
characteristics  and  distinguishing  features  of  which 
are  easily  acquired.  The  same  care,  however, 
must  be  employed  in  gathering  them  for  the  table 
as  is  necessary  in  choosing  other  articles  of  food. 
Just  as  tainted  meat  or  decayed  fruit  is  avoided, 
so  must  the  over-ripe  fungi  be  discarded ;  for  those 
that  are  perfectly  harmless  when  fresh,  may  very 
soon  become  noxious  and  unfit  to  be  eaten. 

The  Agarics,  on  account  of  their  abundance, 
should  head  the  list  of  esculents.  To  this  class 
the  mushroom  of  commerce  belongs.  Neverthe- 
less, these  are  the  least  safe  for  the  beginner,  as 
the  edible  members  are  very  easily  confounded 
with  their  dangerous  brothers.  The  following 
distinguishing  features  will,  however,  identify  the 
most  common  safe  ones.  The  beginner  must  not 
fail  to  bear  in  mind  that  all  these  characteristics 
enumerated  must  be  distinctly  present  in  order  to 
insure  edible  qualities.  It  is  never  found  in  woods 
or  in  tall  grass,  but  in  pastures,  or  on  lawns  where 
the  grass  is  kept  close  cut.  The  gills  are  at  first 
a  delicate  pink,  and  later  a  purple  color,  and  are 
wholly  free  from  the  stem;  the  spores  also  are  pur- 
ple. Around  the  middle  of  the  stem  there  is  a  ring, 
or  collar,  and  the  outer  skin  projects  a  little  over  the 
margin  of  the  pileus,  or  cap.     The  two  most  com- 


mon varieties  are  the  meadow  mushroom  {Agaricus 
campeslri.i)  and  the  horse  mushroom  (Agaricus 
arvensis) ;  but  these  varieties  so  run  into  each  other, 
that  they  are  hard  to  distinguish.  They  are  both 
perfectly  safe.  Another  is  the  elm-tree  mushroom 
{Agaricus  ulmarius),  found,  as  its  name  implies,  on 
the  elm,  and  only  in  the  fall.  It  has  broad,  white 
gills,  supported  by  a  solid,  thick  stem.  The  top  is 
at  first  light  yellow  and  smooth,  and  later  spotted 
and  cracked.  It  is  said  to  be  the  only  large  fun- 
gus with  gills  and  white  flesh  that  grows  on  that 
tree. 

A  species  allied  to  the  Agarics  is  the  Coprinus, 
of  which  the  maned  mushroom  (Coprinus  comatus) 
is  the  most  easily  recognized.  It  is  ovate  in  shape, 
with  a  brown,  smooth  top,  but  near  the  base  the 
outer  skin  rufiles  up,  making  a  white  mane,  or  fringe. 
It  should  be  eaten  only  when  young,  while  the  gills 
are  still  wliite  or  slightly  roseate  in  tint.  About 
the  roadsides  is  the  place  to  look  for  it,  but  it 
should  never  be  picked  when  growing  near  offal  or 
dust  heaps.  This  species  is  deliquescent,  melting 
into  an  inky  fluid  soon  after  arriving  at  maturity. 

Another  family  is  that  of  the  Russules,  of  which 
perhaps  only  one  is  safe  for  beginners,  and  that 
should  never  be  eaten  without  a  previous  thorough 
examination,  to  make  sure  its  identity.  All  the 
parts  of  the  mushrooms  of  this  family  are  very 
brittle,  snapping  into  small  pieces  on  being  bent. 
The  Russula  alulacea  has  a  bright-red  top,  buff- 
colored  gills,  and  a  thick,  short  stem;  but  this 
description  applies  very  truthfully  to  two  poison- 
ous varieties  of  the  same  species.  The  only  way 
to  distinguish  them  is  by  breaking  off  a  small  piece 
and  tasting.  The  edible  variety  is  either  tasteless 
or  has  a  mild  flavor  of  chestnuts.  If  it  bites  and 
stings  the  tongue  ever  so  slightly,  or  if,  on  being 
broken,  milk  or  juice  exudes,  reject  it. 

For  beginners  the  safest  of  all  species  is  the 
Lycoperdon,  or  puff-ball,  which  grows  in  sandy 
pastures  and  open  woods.  The  giant  puff-ball 
(Lycoperdnn  giganteum)  is  a  very  common  variety. 
To  be  fit  to  eat,  it  should  be  fresh,  perfectly  smooth 
on  the  outside  and  perfectly  white,  and  cream-like 
within ;  and  it  should  be  eaten  very  soon  after  being 
picked,  as  it  decays  very  rapidly.  This  family  has 
no  dangerous  members. 

The  Hydnei  are  also  a  safe  species.  They  are 
easily  distinguished  by  their  tooth-like  spines  on 
the  under  side  of  the  pileus.  The  spreading 
hydnum  (Hydnum  repandum),  found  in  the  woods 
or  in  woody  places,  is  a  perfectly  safe  variety.  It 
is  usually  yellow  or  yellowish  red,  and  always  of 
firm  flesh.  The  stem  is  generally  either  very  in- 
distinct or  deformed;  and  the  pileus,  often  of 
irregular  shape,  sometimes  has  one  side  higher 
than  the  other. 

The  genus  Boletus  possesses  several  edible 
species.  These  all  have  pores  or  tubes  instead  of 
gills,  and,  unlike  most  of  the  Polyporei,  grow  from 
the  soil.  The  thick  pileus  should  be  of  a  russet 
brown  or  gray  color,  with  tubes  varying  from  a 
pale  yellow  to  a  greenish  brown.  The  stem  is  dis- 
tinct, and  thickest  at  the  base.  The  white  flesh, 
on  being  exposed  to  the  air,  should  not  change  its 
color.     They  are  found  in  damp,  shady  woods. 

These  are  but  a  few  of  the  many  esculent  varie- 
ties ;  but  the  young  mycophagist,  after  becoming 
familiar  with  these,  can  easily  enlarge  his  acquaint- 
ance. It  is  well,  perhaps,  to  caution  against  reck- 
lessness, and  to  repeat  that  only  the  fresh  fungi  are 
fit  for  food. 

It  might  be  well  to  close  this  sketch  with  the 
suggestion  that  sweet  oil  taken  liberally,  with  or 
without  whiskey,  will  neutralize  to  a  great  extent 
the  noxious  qualities  of  the  poisonous  varieties. 
A  reasonable  amount  of  care,  however,  will  render 
this  suggestion  unnecessary. 


[Original  in  The  Popular  Science  Seu>».] 
ON   POMOLOGY. 

BY   R.    W.    8HUFELDT,    M.D. 

There  has  recently  been  undertaken  by  the 
United  States  Department  of  Agriculture  a  very 
important  line  of  investigation  —  we  refer  to  its 
work  upon  pomology,  or  a  study  of  the  tropical  and 
semi-tropical  fruits  grown  within  the  limits  of  this 
country.  The  Department  has  just  issued  its  first 
bulletin  upon  this  subject,  entitled  a  Report  on 
the  Conditiort  of  Tropical  and  Semi-Tropical  Fruits 
in  the  United  States  in  1887,  for  which  fruit- 
growers and  agriculturists  the  land  over  will  be 
very  grateful,  and  others  interested  in  such  mat- 
ters can  but  approve  of  such  an  admirable  expen- 
diture of  the  Department's  appropriation. 

Bulletin  No.  1  of  the  Division  of  Pomology 
constitutes  the  official  report  of  its  chief,  Mr.  H.  E. 
Van  Deman,  who  has  been  ably  seconded  in  his 
labors  by  Mr.  P.  W.  Reasoner  of  Manatee,  Fla., 
who  submits  a  very  full  report  from  that  State, 
and  Mr.  W.  G.  Klee,  who  supplements  it  by 
an  excellent  account  of  the  exotic  fruits  that 
have  been  cultivated  in  the  State  of  California. 
As  thus  submitted,  the  Bulletin  consists  of  the 
usual  form  of  government  pamphlet,  and  in 
the  present  instance  of  some  hundred  and  fifty 
pages,  illustrated  by  three  colored  plates.  With 
respect  to  these  latter,  we  are  told  that  "  the  ori- 
ginal paintings,  from  which  the  accompanying 
illustrations  were  made,  are  the  work  of  W.  H. 
Prestele,  the  artist  of  this  Division.  They  are  as 
nearly  exact  in  size,  shape,  and  color  as  it  was 
possible  to  make  them  from  the  specimens,  and 
they  are  in  no  case  exaggerated  in  any  respect." 
They  are  reproductions  by  the  lithocaustic  process 
of  A.  Hoen  &  Co.  of  Baltimore,  and  are  to  be 
recommended  in  many  respects,  especially  in  the 
external  aspects  of  the  two  Japanese  plums,  which 
appear  quite  natural;  while  in  section  the  detail 
of  structure  seems  to  us  to  be  a  little  lacking  in 
points  of  sharp  definition.  Plate  1  presents  us 
with  figures  of  the  "  Kelsey  "  and  "  Satsuma,"  — 
two  Japanese  plums,  the  former  now  proving  a 
very  great  acquisition  to  the  fruits  of  California 
and  Florida,  while  the  latter  plum  "  is  another 
importation  from  Japan,  and  is  likely  to  prove 
valuable.  The  only  tree  old  enough  to  bear  in 
America,  so  far  as  heard  from,  is  on  the  grounds 
of  LuthM-  Burbank,  at  Santa  Rosa,  Cal.  It  bore 
a  heavy  crop  in  1887,  and  the  illustration  was 
made  from  specimens  grown  on  this  tree."  The 
remaining  figures  of  the  plates  represent  speci- 
mens of  Japanese  persimmons,  known  as  the  vari- 
eties "  Yemon,"  "  Ilachiya,"  and  "  Tane-nashi," 
all  now  grown  in  many  parts  of  the  Southern  States 
and  California,  being  delicious  fruits,  not  only  rich 
and  pleasant  just  as  they  are  plucked  from  the 
tree,  but  can  be  preserved  by  drying,  or  be  made 
into  marmalades. 

Unless  one  has  previously  paid  especial  atten- 
tion to  the  subject,  he  is  sure  to  be  surprised  upon 
looking  over  the  list  of  tropical  or  semi-tropical 
fruits  that  are  now  successfully  grown  in  the  State 
of  Florida;  for  not  only  is  this  list  a  very  long  one, 
but  the  trees  or  plants  seem  to  have  been  brought 
from  nearly  all  parts  of  the  world.  It  composes 
such  diverse  productions  as  the  pineapple  (origi- 
nally from  Havana),  the  "  mammee  sapota  "  (from 
Central  America),  the  egg-fruit  (from  Cuba),  the 
strawberry  pear  (from  Jamaica),  the  pawpaw 
(from  the  East  and  West  Indies),  the  mango,  the 
banana  and  plantain,  the  alligator  pear,  the 
guava,  the  tamarind,  the  almond,  the  hog- 
plum,  some  hundred  and  fifty  varieties  of  the 
common  orange  (Citrus  aurantium)  and  many 
species  of    its  allies,    citron,    lemons,  limes,  the 
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date-palm,  the  fig.  and,  indeed,  a  host  of  others, 
far  too  numerous  to  even  mention  here  by  name. 
Some  of  these  have  flourislied  well,  and  hand- 
somely repaid  the  fruit-grower ;  others  do  nicely, 
and  deserve  far  greater  attention  than  they  have 
thus  far  received;  and  all  such  useful  information 
is  abundantly  and  generously  supplied  by  the  bul- 
letin before  us. 

California  has  also  successfully  reared  many  of 
the  fruits  just  mentioned,  while,  in  addition,  she 
has  done  fairly  well  with  the  olive  and  some  other 
semi-tropical  trees  and  plants  which  are  fruit- 
bearers. 

No  doubt  the  Department  will  take  the  proper 
steps  to  judiciously  distribute  a  certain  number  of 
these  excellent  bulletins  among  Southern  agricul- 
turists and  others  interested  in  such  matters;  and 
with  the  therein  contained  facts,  instructions,  suc- 
cesses and  failures,  and  suggestions  for  the  future, 
this  bulletin  is  sure  to  carry  with  it  a  powerful  aid 
and  stimulus  to  this  growing  industry. 
FoilT  WiNGATE,  N.M.,  Aug.  27,  1888. 


ANCIENT  HORTICULTURE. 
As  an  art  horticulture  dates  back  thousands  of 
years,  but  as  a  science  it  is  new.  When  man 
ceased  his  nomadic  wanderings,  he  first  gave  atten- 
tion to  husbandry,  or  agriculture  proper;  but  a 
desire  for  a  greater  variety  of  food  induced  him  to 
undertake  the  cultivation  of  fruits  and  vegetables 
The  pages  of  history  are  full  of  the  accounts  of 
these  old  gardens,  and  indicate  an  advancement 
truly  wonderful  for  those  times.  Our  first  par- 
ents were  placed  in  a  garden,  which  they  were 
commanded  to  dress  and  keep.  The  location  of 
the  garden  is  a  matter  of  dispute:  Persia,  Armenia, 
Chaldaia,  and  even  Ceylon  and  Sweden,  have  all 
been  mentioned  as  pcssibly  the  nursery  of  the 
human  race.  In  C«^lon  they  even  point  out  as 
the  tree  which  bore  the  forbidden  fruit,  Taliernm- 
monlana  allernifitliu/: ,  the  appearance  of  the  fruit 
and  the  odor  of  the  flowers  of  which  are  said 
to  be  very  tempting.  The  fruit  looks  as  if  a 
piece  had  been  bitten  off;  and,  although  it  is  now 
poisonous,  the  tradition  is,  that  it  was  excellent 
before  Eve  ate  of  it.  We  are  also  told  that  Noah 
planted  a  vineyard,  and  made  such  progress  in  the 
art  of  grape-growing  and  wine-making,  that  he 
turned  out  a  fine  article;  but,  like  many  of  to-day, 
he  proved  his  own  best  customer.  If  .we  can 
believe  the  accounts  that  have  come  down  to  us 
in  the  writings  of  the  earliest  profane  historians 
and  poets,  the  gardens  of  their  time  must  have 
been  possessed  of  extraordinary  beauty.  Most  of 
these  traditions  were  undoubtedly  mere  creations  of 
the  fancy,  and  were  only  intended  to  excite  wonder 
in  ignorant  minds.  The  Gardens  of  Ilesperides 
were  described  as  surrounded  by  steep  walls  eigh- 
teen fathoms  high.  Among  the  trees  mentioned 
as  growing  in  them  were  golden  apples  (supposed 
to  have  been  oranges),  pomegranates,  mulberries, 
olives,  almonds,  arbutus,  bay,  and  myrtle.  The 
garden,  according  to  mythology,  was  inhabited  by 
nymphs,  daughters  of  Hesperus,  and  was  guarded 
by  a  dragon  which  never  slept.  The  eleventh 
labor  of  Hercules  was  to  cairy  off  the  golden 
apples.  The  garden  was  said  to  be  located  in 
Africa,  near  Mount  Atlas.  At  first  it  was  thought 
to  be  an  oasis  in  the  desert,  but  old  stone 
quarries  have  been  found  whose  bottoms  were 
covered  with  rich  soil,  in  which  the  fruits  of  the 
Hesperides  were  growing.  The  gardens  of  Alcinous 
and  Laertes,  described  by  Homer,  contained  a 
few  fruit-trees  and  several  beds  of  vegetables  and 
flowers.  The  garden  of  Alcinous  was  surrounded 
by  a  hedge,  which  is  the  first  mentioned  in  history. 
Cultivating  the  soil,  according  to  Sir  Isaac  Newton, 


was  first  i>raotised  in  Egypt.  The  sacred  groves 
of  the  Egyptians  were  watered  by  meandering 
streams,  which  flowed  from  numerous  fountains, 
and  produced  an  even  temperature,  thus  making  a 
perpetual  spring.  The  sycamore  fig  was  planted  in 
long  avenues,  and  date-palms  were  very  common. 
The  Egyptians  of  four  thousand  years  ago  pos- 
sessed the  grape  and  various  kinds  of  fruit-trees 
and  numerous  vegetables.  On  the  great  Pyramid 
there  is  said  to  be  an  in.scription  giving  the  sums 
paid  out  for  radishes,  onions,  and  garlic  consumed 
by  the  workmen.  Strabo,  in  his  time,  describes 
the  country  as  a  delicious  garden,  through  which 
a  traveller  might  proceed  from  one  end  to  the 
other  under  the  shade  of  all  kinds  of  fruit-trees 
The  Hanging  Gardens  of  Babylon  were  classed 
among  the  wonders  of  the  world.  They  were  said 
to  be  square  at  the  base,  and  covered  four  acres. 
The  pillars  supporting  the  garden  were  stone,  three 
hundred  feet  high,  and  were  so  arranged  as  to  form 
terraces.  Stone  beams  were  laid  acrd.<s  the  tops  of 
the  pillars;  and  these  were  covered  with  reeds,  on 
which  were  double  rows  of  bricks,  united  with 
cement,  and  covered  with  sheets  of  lead,  which 
prevented  the  moisture  from  passing  down.  Upon 
this  a  thick  layer  of  soil  was  placed.  The  upper 
area  and  the  terraces  were  covered  with  trees  and 
flowering  plants,  intersper.sed  with  walks  and  foun- 
tains, seats  and  banqueting  rooms.  Water  was 
pumped  by  machinery  from  the  Euphrates  for 
supplying  the  fountains  and  reservoirs.  I5y  some 
the  very  existence  of  these  gardens  is  disputed. 
Quintus  Curtius  de.signates  them  "  fabulous  won- 
ders of  the  Greeks."  Many  think  that  the  garden 
was  merely  a  hill  surrounded  with  terraces,  and 
planted.  Of  the  Jewish  gardens,  that  of  Solomon 
has  received  most  attention.  It  was  said  to  be 
.square,  and  surrounded  by  a  high  wall.  Solomon 
wrote:  "  I  planted  me  vineyards:  I  made  me  gar- 
dens and  orchards,  and  I  planted  trees  in  them  of 
all  kinds  of  fruits:  I  made  me  pools  of  water,  to 
water  therewith  the  wood  that  bringeth  forth 
trees."  The  Jews  had  large  vineyards,  and  grew 
vines  from  seed.  They  seemed  to  have  some  idea 
of  the  effect  of  the  pollen  of  one  plant  upon 
another,  as  among  the  instructions  of  Moses  was 
the  following:  "  Thou  shalt  not  sow  thy  vineyard 
with  divers  seeds:  lest  the  fruit  of  thy  seed  which 
thou  hast  sown,  and  the  fruit  of  thy  vineyard,  be 
defiled."  So  far  as  their  climate  allowed,  the 
Greeks  copied  the  gardens  of  the  Persians.  The 
cemeteries  of  the  Greeks,  as  well  as  of  the  Jews 
and  Persians,  were  public  gardens,  adorned  with 
fountains  and  statues.  — L.  B.  Taft,  in  Horticul- 
tural 1'imes. 


THE   FALLACY  OF   "PLAIN  LIVING." 

Good  plain  living  is  still  spoken  of  by  old- 
fashioned  middle-class  people  as  if  it  consisted  of 
little  more  than  a  joint  of  beef  or  mutton,  roasted 
or  boiled,  and  as  if  cookery-books  were  conse- 
quently altogether  mistakes;  but  better-informed 
people  know  this  is  not  the  case.  The  prejudice 
in  favor  of  a  joint  of  meat  with  a  simply  made 
pie  or  pudding  and  certain  vegetables  is,  in  fact, 
a  fruitful  source  of  indigestion,  under  the  influence 
of  which  life  loses  its  enjoyment,  and  health  suffers. 
Without  undertaking  any  thing  costly  or  elaborate, 
a  variety  of  admirable  dishes  may  be  placed  upon 
the  table.  Yet,  to  quote  a  sound  authority,  how 
often  do  we  see,  "partly  upon  the  erroneous  sup- 
position that  plain  roast  or'  boiled  is  the  most 
wholesome  species  of  food,  and  partly  to  avoid  the 
trouble  of  providing  any  thing  else,  a  whole  family, 
however  various  their  constitutions  may  be,  seated 
at  table  before  a  single  joint,  to  take  their  chances 
of  suffering  from  the  repletion  which  even  a  small 


portion  may  occasion  to  a  delicate  person,  who 
could  have  partaken  of  three  or  fodr  judiciously 
cooked  dishes  without  sustaining  the  slightest  in- 
convenience. The  stomach,  in  fact,  never  performs 
its  duties  so  effectually  as  when  it  acts  upon  food 
composed  of  much  variety."  Indeed,  the  united 
testimony  of  high  medical  authority  proves  that  a 
variety  of  well-dressed  food  is  more  easy  of  diges- 
tion than  a  meal  confined  to  one  sort  of  solid  meat. 
As  Dr.  Herbert  Mayo  says,  "  Diet  should  he  varied.^' 
And  he  adds,  "  A  spoonful  of  soup,  a  flake  of  fish, 
a  slice  of  cold  beef,  in  succession,  will  often  provoke 
an  appetite,  and  with  it  digestion,  where  the  nicest 
cutlet  or  the  most  tempting  slice  of  haunch  of 
veni.son  would  have  gone  against  the  stomach. — 
English  and  French  Cookery. 


SELECTED  RECIPES. 

Chocolate  Cakes.  —  The  whites  of  eight  eggs, 
half  a  cake  of  chocolate  grated,  one  pound  of  sugar, 
six  ounces  of  flour.  Beat  the  eggs  to  a  stiff  froth, 
add  the  sugar,  then  stir  in  the  chocolate  and  flour. 
Butter  flat  tins,  and  drop  the  mixture  thereon ;  not 
too  closely,  as  the  cakes  will  spread.  Bake  a  few 
minutes  in  a  quick  oven. 

Royal  Cocoanut  Tarts  —  Half  a  pound  of 
granulated  cocoanut  and  a  quarter  of  a  pound  of 
powdered  sugar.  Mix  these  with  the  yelks  of  ten 
eggs  and  a  little  milk,  then  add  four  stale  .sponge- 
cakes rubbed  fine  and  sifted;  mix  well  together; 
flavor  with  essence  of  lemon.  Line  some  patty-pans 
with  puff  paste  rolled  thin,  and  put  some  of  the 
mixture  in  the  centre,  then  sift  over  the  mixture 
some  desiccated  cocoanut. 

Caramkl  Fruit.  — Take  one  pound  of  loaf 
sugar,  break  it  up  small,  put  into  a  pan,  and  pour 
over  it  one  pint  of  water;  put  it  on  the  fire,  and  let 
it  boil  to  crack,  or  310°.  Have  ready  some  differ- 
ent kinds  of  fruit,  such  as  three  cherries  in  a 
bunch,  one  green-gage,  three  grapes,  a  large  bunch 
of  red.  currants,  two  damsons,  a  section  of  an 
orange,  pne-eighth  of  an  apple,  three  raspberries 
tied  together,  two  strawberries,  half  an  apricot,  or 
any  other  fruit  in  season;  mind  that  they  are  all 
perfectly  dry.  Have  a  tin  plate  oiled  or  buttered, 
and,  as  you  dip  the  fruit  into  the  caramel,  place  on 
this  tin,  the  best  side  upwards. 

CooKKD  Celery. — Celery  has  long  been  used 
for  salads  or  eaten  raw,  but  it  is  very  much  better 
cooked;  indeed,  it  thus  lieeomes  one  of  the  most 
appetizing  di.shes  prepared  for  our  table.  Cut  it  in 
small  cross-sections,  using  nearly  the  entire  stalk 
and  roots,  i ejecting  only  the  very  green  parts. 
Cook  it  in  but  little  water,  so  that  when  very 
tender  the  water  will  have  boiled  nearly  away; 
then  add  milk  sufficient  for  a  nice  gravy;  season 
to  taste  with  salt  and  pepper;  rub  butter  and  flour 
to  a  smooth  paste,  and  add  suflicient  to  make  it  of 
a  creamy  consistency.  When  the  flour  is  scalded, 
it  is  done. 

Tomato  Omelets.  —  Ingredients  required,  one 
pound  tomatoes,  one  pound  bread-crumbs,  a  very 
large  Spanish  onion,  three  eggs,  twenty  ounces  of 
butter,  cayenne  and  salt  to  taste.  Melt  the  but- 
ter in  a  saucepan;  add  the  onion  chopped  small 
with  a  little  cayenne  and  salt  (no  water) ;  let  it 
cook  for  twenty  minutes  before  adding  the  toma- 
toes, stirring  occasionally,  but  not  keeping  the 
saucepan-lid  off  longer  than  is  necessary.  Scald 
and  skin  the  tomatoes,  cut  them  into  small  pieces, 
add  to  the  onion,  and  let  all  simmer  together  for 
about  half  an  hour;  pour  the  whole  over  the  bread- 
crumbs in  a  large  basin,  mix  together,  then  add 
the  eggs  well  beaten,  and  turn  into  a  shallow  tin 
or  tins  previously  well  buttered.  Bake  in  a  quick 
oven  for  about  ten  minutes. 
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Those  wishing  to  subscribe  for  other  periodi- 
cals in  connection  ivith  the  1'opulau  Sciknce 
News  are  recommended  to  examine  the  "  Club- 
bing List  for  1889,"  which  loill  be  found  in  the 
advertising  columns.  Several  changes  in  the 
prices  since  the  last  season  should  be  especially 
noted. 


In  the  sad  death  of  Professor  Proctor,  the 
well-known  astronomer  and  lecturer,  the  scien- 
tific world  has  met  with  a  serious  loss.  He 
was  a  prolific  writer  on  astronomical  subjects, 
as  well  as  in  other  departments  of  science,  and 
attained  his  widespread  reputation  more  from 
his  power  of  popularizing  scientific  principles 
and  theories  than  from  any  great  superiorit}' 
of  knowledge  or  skill  in  his  profession. 
While  he  was  not,  strictly  speaking,  a  great 
astronomer,  he  was  a  scientist  of  unusual  at- 
tainments, and  did  valuable  work  in  render- 
ing the  public  familiar  wiih  the  results  of  the 
researches  of  others.  He  was  foimerly  a 
member  of  the  Roman-Catholic  Church,  but 
in  1875  severed  his  connection,  believing  that 
his  scientific  views  were  incompatible  with 
loyalty  to  that  faith. 


The  criticisms  bj'  certain  papers  of  the  poor 
judgment  shown  b}-  the  New  York  Board  of 
Health  in  removing  Professor  Proctor  to  a 
hospital  at  the  crisis  of  his  disease,  and 
during  a  heavy  rain-storm,  maj'  not  have 
been  justified  by  the  fiicts  in  the  case,  but  it 
serves  w  call  to  mind  the  blighting  iufluence 
which  "  practical  politics  "  exert,  even  upon 
those  branches  of  science  which  meet  with 
the  recognition  of  the  government.  This  is 
especially  evident  in  certain  of  our  exchanges 
which  purport  to  be  devoted  to  sanitary 
matters,  but  are  really  principally  concerned 
with  the  politics  of  innumerable  "  Boards," 
"  Bureaus,"  and  "  Associations."  The  State 
has  hitherto  signally  failed  in  its  numerous 
attempts  to  make  men  "  wealthy-  and  wise  " 
by  legislation,  and  we  do  not  believe  that  the 
influence  exerted  by  the  average  politician  can 
be  "  healthy  "  in  any  sense.  It  is  to  the  in- 
dependent original  investigators  that  our 
advances  in  sanitary  science  are  due,  and  not 
to  official  "inspectors"  or  organizations  of 
"  licensed  "  plumbers. 


The  almost  universal  acceptance  of  the 
doctrine  of  evolution  b}-  the  scientists  vsho 
took  part  in  the  meeting  of  the  American 
Association  at  Cleveland  was  a  matter  of 
considerable  comment  among  those  who  were 
unaware  of  the  recent  i)rogiess  of  scientific 
thought.  The  lime  has  passed  vvlien  the  Dar- 
winian theory  was  supposed  to  im[)ly  that  men 
were  descended  from  monkeys,  —  an  idea 
never  held  by  Darwin  or  any  other  naturalist, 


—  and  the  great  principle  that  existing  forms 
of  life  have  arisen  b3'  variation  and  develop- 
ment from  simpler  forms  of  organized  beings 
previously  existing,  is  coming  more  and  more 
into  favor,  and,  in  fact,  now  forms  the  foun- 
dation-stone of  all  biological  investigations. 
A  complete  and  satisfactory  sj'stem  of  evo- 
lutionary philosophy  is  yet  to  be  formulated, 
and  the  different  theories  advanced  must 
themselves  be  subject  to  natural  selection  and 
the  law  of  the  survival  of  the  fittest ;  but  the 
fundamental  ideas  first  advanced  by  Darwin, 
Wallace,  and  Lamarck  were  never  more  gen- 
erally accepted   by   naturalists    than    at    the 

present  time. 

— • — 

The  tendency  towards  specialism  and  sub- 
division in  the  different  branches  of  science  is 
also  noticeable.  Scientific  investigators  seem 
to  be  inclined  to  limit  their  field  of  research. 
The  archaeologist  hesitates  to  enter  upon  the 
field  of  the  geologist,  and  the  line  between 
phj-sics  and  chemistr}'  is  constantl}-  becoming 
more  sharplj'  defined.  It  is  a  question  whether 
this  tendency  is  a  beneficial  one.  It  gives 
better  opportunitj*  for  thorough  work  in  a 
limited  field,  but  the  advantages  of  a  broad, 
comprehensive  view  of  the  subject  are  entirely 
lost.  The  most  important  scientific  dis- 
coveries have  heretofore  been  made  by  those 
having  a  general  scientific  habit  of  thought 
rather  than  bj*  those  devoting  their  entire 
energies  to  the  elucidation  of  a  single  disputed 
point.  In  any  ease,  the  cultivation  of  special- 
tics  is  certainly  on  the  increase,  and  time  will 
show  whether  the  eflTect  will  be  advantageous 

or  not. 

« 

The  universal  language,  Volapiik,  is  slowly- 
coming  into  use,  -but  so  slowly  that  some 
doubt  remains  whether  it  will  ever  be  univer- 
sall3'  adopted.  It  has  certainly  mot  with 
more  favor  than  any  similar  scheme  heretofore 
proposed,  and  seems  to  be,  on  the  whole,  well 
adapted  to  its  purpose.  The  study  of  such 
an  artificial  language  is,  in  any  case,  an  excel- 
lent mental  discipline,  and  will  undoubtedly 
be  of  more  or  less  practical  value  to  those 
who  have  made  themselves  familiar  with  it. 
As  we  go  to  press,  the  death  of  its  inventor, 
Johann  Martin  Schlej'cr,  is  announced. 


The  Philadelphia  Medical  and  Surgical 
Reporter  has  recently-  commenced  a  good  work 
in  entering  upon  a  crusade  against  those  re- 
ligious newspapers  who  admit  to  their  columns 
the  advertisements  of  quack  doctors  and 
quack  medicines.  The  evil  is  a  widespread 
one,  and  we  know  of  but  one  religious  paper 
in  this  city  which  refuses  such  advertisements. 
As  has  often  been  stated  in  the  Science  News, 
the  innumerable  cure-all  nostrums  so  exten- 
sively advertised  are  either  entirelj'  worthless 
or  actually  injurious,  while  eyer3-  doctor  who 
advertises  his  practice  or  his  cures  ma3' safely 
be  sot  down  as  an  unmitigated  quack,  unworthy 
of  the  slightest  confidence.  An  enormous 
amount  of  harm,  both  physical  and  moral,  is 


accomplished  bj'  the  numerous  scoundrelly 
ignoramuses  advertising  themselves  as  phy- 
sicians, and  it  is  highl3-  inconsistent  with  the 
principles  of  a  religious  journal  to  aid  in  bring- 
ing such  persons  or  pretended  medicines  into 
public  notice.  We  hope  our  contemporary 
will  persevere  in  its  good  work,  but  fear  it  has 
an  almost  hopeless  task  before  it. 


We  have  received  from  a  German  manu- 
facturing firm  a  catalogue  of  the  oils  and 
essences  prepared  b3'  them  for  the  purpose  of 
making  artificiall3-  all  kinds  of  liquors  and 
cordials,  without  the  intervention  of  the  fer- 
menting tub  or  the  still.  Nearly  two  hundred 
recipes  are  given  for  compounding  different 
liquors  and  "mixed  drinks"  from  alcohol 
and  these  essential  oils.  The  manufacturers 
naively  remark  in  their  circular,  that  "the 
method  of  manufacturing  brand3^  and  liquors 
by  mixing  carefully  prepared  essential  oils 
and  essences  with  spirit  and  the  other  funda- 
mental ingredients,  instead  of  resorting  to  the 
antiquated  process  of  direct  distillation,  is  now 
generally  admitted  to  be  most  advantageous." 
We  thiuk,  however,  that  if  an3-  "  advantage" 
is  to  be  obtained  from  spirituous  liquors,  it 
will  certainly  not  arise  from  the  use  of  these 
villanous  mixtures,  and  should  prefer  the 
"antiquated  process  of  direct  distil  ation." 
To  make  their  circular  complete,  the  manu- 
facturers should  have  added  a  prescription 
for  the  cure  of  delirium  tremens.  ■ 


ORGAXIC    CHEMISTRY. 

Chemistry  is  divided  into  two  great  depart- 
ments,—  the  organic  and  the  inorganic.  The 
organic  substances  were  formerl3'  but  little 
studied,  and  the  best  work  of  the  earlier  chem- 
ists was  devoted  to  investigations  upon  the 
metals,  metalloids,  and  other  elements  and 
com'pounds  which  were  not  dependent  for  their 
existence  upon  the  action  of  living  organisms, 
as  was  formerly  supposed. 

In  1828,  however,  Wohler  succeeded  in  form- 
ing the  well-known  excretory  product  of  the 
animal  organism,  urea,  from  iso-cyanate  of 
ammonia,  a  strictly  inorganic  salt.  This  bril- 
liant result  called  the  attention  of  chemists  to 
this  class  of  substances ;  and  at  the  present 
day,  organic  chemistry,  or  the  chemistry  of 
the  compounds  of  carbon,  receives  a  large 
share  of  the  attention  of  investigators,  some- 
what to  the  neglect  of  the  equally  interesting 
and  important  inorganic  compounds.  A  reac- 
tion seems  to  be  taking  place  of  late  years, 
however,  as  is  shown  by  the  extended  inves- 
tigations of  Dr.  Gibbs  upon  complex  inor- 
ganic molecules,  of  Dr.  Crookos  upon  the 
nature  of  the  elements,  and  of  Professor 
Cooke  and  many  other  chemists  upon  the 
atomic  weights. 

Organic  compounds  are  those  made  up  of  a 
skeleton  of  carbon  atoms  to  which  are  joined 
atoms  of  hydrogen,  oxygen,  nitrogen,  and, 
more  rarely,  other  elements.  For  a  familiar 
example,  we  may  take  common  alcohol,  the 
symbol  of  which  is  C^IIjO.     Extending  this 
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into  a  structural  formula,  showing  how  the 
atoms  are  united  among  themselves,  we  have 

H      H 

I         I 
H  — C  — C  — O  — H, 
I         I 
H      H 

which  shows  the  foundation  or  skeleton  of  two 
carbon  atoms,  with  their  chemical  affinities, 
satisfied  by  the  addition  of  five  atoms  of  h^-dro- 
gen  and  one  of  hydroxjl  (OH). 

It  is  a  peculiar  tendenc}-  of  carbon  atoms  to 
unite  among  themselves  in  an  endless  variety  of 
waj's.  Carbon  has  four  valences,  or  chemical 
affinities,  and  can  unite  with  four  atoms  of 
hydrogen  or  other  element  having  only  one 
valence.  The  simplest  hydrocarbon,  there- 
fore, has  the  composition  CH^,  and  is  known 
as  methane,  or  marsh-gas.  But,  owing  to  this 
tendenc3'  of  carbon  atoms  to  unite  together, 
we  find  there  is  a  regular  series  of  such  com- 
pounds, each  differing  from  ihe  other  by  CH^. 
Thus  we  have  ethane,  CgH^ ;  propane,  CgHj ; 
butane,  C^Hj„ ;  and  so  on  up  to  hexadecane, 
CjgHj^.  Theoreticallj'  the  series  might  be 
continued  indefinitel3-,  but  only  a  few  of  the 
higher  members  are  actually  known. 

Several  other  series  are  known,  dependent 
upon  the  different  number  of  valences  or  affin- 
ities of  the  carbon  atoms  which  are  neutralized 
by  uniting  with  each  other;  and,  as  each  of 
the  members  of  these  series  can  be  changed  in 
a  great  variety  of  ways  by  the  addition  or 
substitution  of  other  elements  and  compound 
radicals,  it  will  be  seen  that  the  number  of 
possible  organic  compounds  is  almost  infinite, 
and  increases  at  the  same  rate  as  the  numbers 
in  problems  of  permutation.  Starting  with 
the  skeleton  of  carbon  atoms,  we  can  form  or 
build  up  different  individual  organic  substances, 
just  as  the  different  human  individuals  are  all 
supported  by  a  similar  bonj-  framework. 

But  there  is  still  another  and  greater  cause 
for  variety  in  organic  substances.  This  is 
isomerism,  or  the  occurrence  of  two  or  more 
bodies,  different  in  every  respect,  but  possess- 
ing the  same  chemical  composition.  A  simple 
example  is  found  in  two  substances  known  as 
butyric  acid  and  acetic  ether,  both  having  the 
symbol  C^HjO^,  but  with  their  atoms  arranged 
in  very  different  order,  as  shown  by  the  follow- 
ing structural  formulae :  — 

H     H     H     O 

I       I       I       II 
H— C-C— C— C— O— H 
I       I        I 
H     H     H 

Butyric  acid  =  C^HgOj. 


O 


H     H 

I       I 


II  — C  — C  — O  — C  — C  — H 

1  1        I 

H  H     H 

Acetic  ether  =  CJIjOj. 

According  to  this  theory  of  position  the 
different  compounds  are  built  up  from  the 
same  elements,  just  as  different  buildings  maj' 
be  formed  out  of  the  same  bricks.  Of  course, 
this  is  only  a  theory,  as  we  cannot  actuallj' 
prove  the  existence  of  the  atoms  themselves, 


to  say  nothing  of  their  position  in  the  mole- 
cule ;  but  the  theory  perfectly  explains  all  the 
observed  facts,  and  evidently  is  based  upon 
some  great  natural  law,  although  it  may  be 
an  entirely  different  one  from  that  which  we 
conceive  it  to  be  at  present.  The  artificial 
production  of  alizarin,  or  the  coloring  princi- 
ple of  madder,  is  a  triumph  of  this  theory,  as 
it  was  due  entirely'  to  considerations  based 
upon  this  theory  of  position.  The  working- 
out  of  these  structural  formulae,  as  they,  are 
called,  is  engaging  the  attention  of  the  ma- 
jority of  chemists  at  the  present  day. 

Of  the  millions  of  possible  organic  bodies, 
only  comparatively  few  have  ever  been  actually 
produced.  The  majority  of  them  are  of  no 
practical  value,  although,  on  the  contrarj', 
some  of  the  most  important  and  useful  sub- 
stances known  are  included  in  this  class. 
Albumen,  gelatine,  starch,  woody  fibre,  sugar, 
morphine,  quinine,  indigo,  and  the  aniline 
colors,  all  possess  the  nucleus  of  carbon  atoms. 
This  peculiar  element,  which  is  so  closely* 
connected  with  the  products  of  living  beings, 
forms,  when  combined  with  oxygen,  onl}-  the 
dead,  inactive  carbonic  dioxide,  or,  when 
united  to  nitrogen,  becomes  a  part  of  the  highly 
poisonous  derivatives  of  cyanogen,  the  radical 
of  the  deadly'  prussic  acid.  No  other  element 
exhibits  itself  in  so  many  different  forms,  and 
none  confers  its  own  inherent  characteristics 
upon  its  compounds  to  a  less  degree.  We  have 
yet  much  to  learn  about  the  true  nature  of  the 
carbon  compounds ;  and  until  this  knowledge 
is  obtained,  we  must  rest  content  to  explain 
the  singular  phenomena  presented  by  these 
bodies,  bj-  an  unproved  and  perhaps  unprov- 
able theoiy. 

— • — 

[Specially  reported  for  The  Popular  Science  yewt.] 
METEOROLOGY    FOR    SEPTEMBER,    1888. 

TEMPERATURE. 


ArBBASI  Thxbkokbtbb. 

Lowest. 

Highest. 

Range. 

1 
At  7  A.M .'S.5.70'* 

34° 
53° 
38' 
34° 

70° 
76° 
69° 
76° 

X6° 

At  2  P.M 

At  9  P.M 

Whole  month 

64.87" 
56.57° 
59.04° 

23° 
31° 
42° 

Last  eighteen  Septs.  ■ .    . 

61.29" 

)    67.36°, 
1  in  1887. 

66.69",  1 
in  1881. { 

9.33° 

The  lowest  point  of  the  thermometer  the  last 
month  at  tlie  hour  of  observation  was  34°,  on  the 
30th;  the  highest  76°,  on  the  10th.  The  coolest 
day  averaged  41  §°,  also  the  30th;  the  warmest, 
70§°,  the  17th,  only  one-third  of  a  degree  warmer 
than  the  1st.  The  entire  month  was  two  and  a 
quarter  degrees  cooler  than  the  average  of  ihe  last 
eighteen  Septembers,  and  the  coolest,  with  three 
exceptions.  The  last  ten  days  of  the  month  aver- 
aged only  52  37°,  and  embraced  a  long  period  of 
cool,  cloudy,  and  uncomfortable  weather.  This  cool 
month  has  increased  the  general  backwardness  of 
the  year,  showing  the  daily,  temperatures  thus  far 
to  be  1.1.6°  below  the  average.  This  deficiency  of 
heat  must  have  had  a  sensible  influence  on  vegeta- 
tion. The  first  frost  of  the  season  occurred  on  the 
7th,  very  slight  in  this  immediate  locality.  More 
severe  frosts  occurred  on  the  mornings  of  the  29th 
and  30th. 

SKY. 

The  face  of  the  sky  in  90  observations  gave  37 
fair,  15  cloudy,  28  overcast,  and  10  rainy,  —  a  per- 


centage of  only  41.1  fair.  The  average  for  the  last 
eighteen  Septembers  has  been  59.2  fair,  with  ex- 
tremes of  35.5,  in  1882,  and  77.7,  in  1871.  This 
has  been  the  cloudiest  month,  with  a  single  excep- 
tion, in  eighteen  Septembers.  Nearly  one-third 
of  the  month  was  completely  overcast,  not  includ- 
ing the  ten  rainy  observations.  The  sun  was  a 
comparative  stranger  for  quite  a  period  toward  the 
end  of  the  month.  The  26th  was  noted  as  a  dark 
day.  The  morning  was  so  dark  till  10  am.,  it 
was  necessary  to  have  a  light  in  order  to  read  or 
write  with  comfort,  while  the  rain  was  falling  in 
torrents,  and  the  wind  blowing  fiercely  from  the 
north.  The  mornings  of  the  20th  and  25th  were 
foggy,  and  but  very  few  days  could  be  called  fine. 
The  2d,  3d,  and  27th  only  were  so  noted. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  9.88 
inches,  the  largest  amount  in  September  for  twenty 
years.  The  next  largest  amount  in  September  was 
9.30  inches,  in  1882,  when  we  had  14  rainy  obser- 
vations. The  average  amount  in  September  for 
twenty  years  is  only  2.86  inches,  with  extremes  of 
.45  inch,  in  1877,  and  9  88,  in  1888.  The  largest 
amount  at  one  time  the  past  month  was  3.44  inches, 
on  the  26th,  with  a  strong  wind.  This  large  amount 
fell  in  a  few  hours  during  that  dark  morning.  On 
the  10th,  18th,  and  21st  were  heavy  rains,  —  a  total 
fall  of  4.55  inches,  in  nearly  equal  amounts.  Sharp 
lightning  and  heavy  thunder  occurred  on  the  2l8t. 
The  amount  of  precipitation  since  Jan.  1  has  been 
46  27  inches,  while  the  average  for  these  nine 
months  the  last  twenty  years  has  been  only  34.53, 
showing  an  excess  of  11.74  inches  above  the  gen- 
eral average. 

PRESSURE. 

The  average  pressure  was  30  033  inches,  with 
extremes  of  29.60,  on  the  26th,  and  30.50,  on  the 
7th,  —  a  range  of  .90  inch.  The  average  for  the 
last  fifteen  Septembers  has  been  30.025  inches,  with 
extremes  of  29  915,  in  1876,  and  30.110,  in  1887. 
The  sum  of  the  daily  variations  was  4.40  inches, 
giving  an  average  daily  movement  of  .147  inch. 
This  average  in  fifteen  Septembers  has  been  .128 
inch,  with  extremes  of  .074  and  166.  The  largest 
daily  movements  were  .51,  on  the  26th,  .45,  on  the 
8th,  and  .28,  on  the  ICth,  all  on  days  of  heavy  rain- 
fall; and  yet  the  heavy  rain  of  1.54  inches  on  the 
21st  was  attended  by  only  .08  inch  movement,  while 
on  the  three  preceding  days,  and  the  day  following, 
the  barometer  was  stationary.  The  month  main- 
tains its  claim  as  the  banner  month  for  the  highest 
average  barometer.  It  was  30  inches  or  above  for 
eighteen  days. 

WINDS. 

The  direction  of  the  wind  in  90  observations 
gave  18  N.,  5  S.,  13  E.,  11  W.,  11  N.E.,  19  N.W., 
4  S.E  ,  and  9  S.W  ,  an  excess  of  30  northerly  and 
11  westerly  over  the  southerly  and  easterly,  and 
indicating  the  average  direction  of  the  month  to 
have  been  W.  69°  52'  N.  The  westerly  winds  have 
uniformly  prevailed  over  the  easterly  in  Septem- 
ber, with  a  single  exception  for  nineteen  years,  by 
an  average  of  25.47  observations,  and  the  north- 
erly over  the  southerly,  with  eight  exceptions,  by 
an  average  of  1.90;  indicating  the  approximate 
average  direction  the  last  nineteen  Septembers  to 
have  been  W.  4°  15'  N.  This  shows  that  the  winds 
the  past  month  have  been  65°  37'  more  northerly 
than  usual,  and  one  cause  of  the  unusually  cool 
month.  The  relative  progressive  distance  travelled 
by  the  winds  the  past  month  was  31.96  units,  and 
during  the  last  nineteen  Septembers  485.3  such 
units,  —  an  average  of  25.54  per  month;  showing 
less  opposing  winds  than  usual. 
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IN   REVIEW. 

It  may  be  said  the  past  month  was  very  unusu- 
ally cool,  cloudy,  and  rainy,  with  excessive  north- 
erly and  easterly  winds,  but  medium  pressure. 
Such  a  remarkable  combination  of  extremes  gave 
us  a  large  amount  of  disagreeable,  uncomfortable 
weather,  unfavorable  to  many  crops  and  to  vege- 
tation in  general,  not  to  mention  also  the  public 
health  and  spirits. 

D.  W. 

Natick,  Oct.  5,  1888. 


[Specially  computed  for  The  Popular  Science  Neics.']   ' 

ASTRONOMICAL  PHENOMENA  FOR 

NOVEMBER,  1888. 

The  Planets.  —  Mercury  is  a  morning  star,  and 
comes  to  its  greatest  western  elongation  on  the 
morning  of  Nov.  17,  when  it  rises  about  \h.  20m. 
before  the  Sun.  It  may  probably  be  seen  for  a 
few  days  before  and  after  that  time  in  the  early 
morning  twilight.  Venus  is  an  evening  star, 
and  is  slowly  approaching  its  eastern  elongation. 
At  the  beginning  of  the  month  it  sets  about 
two  hours,  and  at  the  end  of  the  month  about 
two  hours  and  a  half,  after  the  Sun.  Mars  is 
still  an  evening  star,  but  is  slowly  approaching  the 
Sun.  It  sets  at  about  half-past  eight.  It  is  in 
the  constellation  Sagittarius,  and  is  moving  east- 
ward toward  Capricorn.  Jupiter  sets  at  about 
7  P.M.  at  the  beginning  of  the  month,  and  a 
little  after  5  p.m.  at  the  end  of  the  month.  It  is 
getting  so  close  to  the  Sun,  that  it  can  be  .seen  only 
during  the  first  part  of  the  momh.  It  will  hardly 
be  possible  to  see  any  of  the  eclipses  of  his  satel- 
lites during  the  month,  as  the  planet  is  too  near 
the  Sun,  and  sets  too  early.  Saturn  rises  at  about 
midnight  on  Nov.  1,  and  at  10  p.m.  on  Nov.  30. 
It  is  in  quadrature  with  the  Sun  on  Nov.  11.  It 
moves  slowly  eastward  during  the  month,  and  at 
the  end  becomes  stationary  preparatory  to  begin- 
ning its  retrograde  motion.  It  is  about  8°  west  of 
the  first-magnitude  star  Regulus  {Alpha  Leonis). 
Uranus  is  a  morning  star,  rising  at  about  2h  30m. 
A.M.  on  Nov.  30.  It  is  then  nearly  due  north  of 
Spica  {Alpha  Virginis)  about  4°.  Neptune  comes 
to  opposition  with  the  Sun  on  Nov.  22.  It  is 
about  5°  south  of  the  Pleiades. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10,  9,  and  8  p.m.  for  the  begin- 
ning, middle,  and  end  of  the  mouth  respectively. 

Andromeda  is  in  the  zenith.  Pisces  is  to  the 
south,  high  up.  Cetus  is  just  coming  to  the  me- 
ridian, low  down.  Aries  is  in  the  south-east,  at 
about  60°  altitude.  Taurus  follows  Aries,  a  little 
south  of  east,  at  about  40°  altitude.  Orion  has 
just  risen  in  the  east.  Perseus  is  high  up,  a  little 
north  of  east.  Auriga  is  below  Perseus;  and  Gem- 
ini is  on  the  horizon,  a  little  north  of  east.  Ursa 
Major  is  below  the  pole  star;  and  Cassiopeia  is 
above,  toward  the  zenith.  To  the  left  of  the  pole 
star  are  Cepheus  above  and  Ursa  Minor  below. 
Cygnus  is  about  halfway  up,  a  little  north  of 
west;  and  Lyra  is  below  it.  Hercules  is  setting  on 
the  north-west  horizon.  Aquila  is  low  down  near 
the  north-west  horizon.  Pegasus  is  south-west  of 
the  zenith,  high  up;  and  Aquarius  and  Capricornus 
are  below  it,  the  latter  being  just  above  the  south- 
west horizon.  Piscis  Australis  is  low  down,  a  little 
west  of  south.  M. 


CorreBponUentt. 


A  STILL  body  of  water  at  a  temperature  of  from 
75°  to  80°,  which  is  about  the  ordinary  summer 
temperature,  will  evaporate  about  three-eighths  of 
an  inch  in  twenty-four  hours  if  there  is  no  wind. 
With  the  wind  blowing  at  twenty  miles  an  hour, 
the  evaporation  will  be  about  half  an  inch. 


Brief  communications  upon  subjects  of  scientific  interest 
wilt  be  welcomed  from  any  quarter.  The  editors  do  not  neces- 
sarily indorse  all  views  and  statements  pretented  by  their  cor- 
respondents. 


BOWLDER  ROCKS. 

Editors  Popular  Science  News: 

The  article  in  your  September  issue  on  the  sub- 
ject of  bowlders,  and  especially  of  a  large  one  still 
in  motion  on  the  glacier  in  Switzerland,  prompts 
me  to  send  you  a  brief  and  imperfect  description 
of  some  travelled  rocks  in  this  vicinity. 

Washington  Bowlder,  situated  a  mile  or  more 
from  this  village,  has  always  been  called  the  largest 
in  the  world.  Its  dimensions  are,  roughly,  63  by 
45  by  38  feet,  estimated  to  contain  107,730  cubic 
feet. 

The  rock  is  practically  altogether  above  the  sur- 
face of  the  ground,  rests  upon  an  acute  angle  or 
point  of  its  contour,  making  it  look  as  if  it  could 
easily  be  pushed  over,  and  is  surrounded  by  large 
and  small  blocks  of  stone  which  have  apparently 
fallen  from  its  sides  through  the  action  of  frost  and 
other  natural  agencies. 

Within  a  few  years  a  still  larger  bowlder  has 
been  discovered  about  four  miles  in  another  direc- 
tion, called  Clark's  Bowlder,  from  the  name  of 
the  man  who  first  brought  it  to  notice.  This 
bowlder  is  about  the  same  in  height  as  the  other, 
but  much  larger  in  other  dimensions,  making  it 
upwards  of  300  feet  in  circumference.  One  side 
of  Clark's  Bowlder  is  nearly  perpendicular,  and 
almost  as  fiat  and  regular  as  the  side  of  a  house. 
This  side  is  about  38  feet  in  height  and  75  feet 
in  length.  This  rock  is  shown  to  be  a  "  traveller" 
from  the  fact  that  it  does  not  resemble  in  struc- 
ture the  surrounding  ledges,  and  from  the  perfect 
polish  it  has  received  on  many  of  its  surfaces  from 
attrition  of  other  rocks  as  it  was  pushed  along 
from  its  original  matrix  to  its  present  resting-place. 
The  human  mind  becomes  bewildered  in  its  attempt 
to  grasp  the  idea  of  the  vast  force  required  to 
wrench  this  immense  rock  from  its  bed,  and  trans- 
port it  many  miles  over  hill  and  valley.  It  would 
seem  to  be  desirable,  and  perhaps  of  value  to  sci- 
ence, that  some  man  interested  in  the  subject  of 
glacial  action,  and  sufficiently  well  informed  to 
make  a  satisfactory  report,  should  make  a  thorough 
examination  of  these  bowlders,  and  place  the  results 
on  record ;  especially  as  the  Clark  Bowlder  has  been 
sold  to  quarry  men  and  is  sooner  or  later  to  be 
broken  up.  1  should  be  happy  to  give  such  aid  as 
I  can  to  such  an  investigation. 

Very  truly  yours, 

S.  A.  Evans,  M.D. 

Conway,  N.H.,  Aug.  31. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent  stamp, 
as  well  aa  the  name  and  address  of  the  writer,  whicli 
will  not  be  published. 

Questions  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

E.  M.  W.,  California.  —  How  much  hyilroehloric- 
acid  gas  by  weight  is  there  in  oue  liter  of  liquid  hydro- 
chloric acid  of  V^O  specific  gravity  ? 

Answer.  —  The  liquid  acid  at  1.20  contains  40.80  per 
cent  of  HCl.  Asa  liter  of  this  acid  weighs  1,200 
grams,  it  contains  489.0  grams  of  the  pure  hydrochlo- 
ric-acid gas.  A  liter  of  the  liquid  acid  entirely  satu- 
rated with  tiie  gas  would  liave  the  specific  gravity 
1.21,  and  contain  42.85  per  cent,  or  518.4  grams,  of  the 
gas. 

C.  E.  B.>  Hartford,  writes  that  the  figures  in  the 
table  on  p.  150  of  the  October  number  represent  the 
nuniher  of  gallons  for  every  ten  inches  in  depth,  in- 
stead of  every  foot,  as  stated. 

II.  N.  E.,  Buffalo. — Why  do  we  always  see  the  same 
face  of  the  moon  turned  towards  us  V 


Answer.  —  As  the  moon  revolves  around  the  earth, 
it  also  makes  just  one  revolution  on  its  axis,  thus 
keeping  the  same  side  always  towards  the  earth.  You 
can  easily  illustrate  this  by  placing  an  orange  in  the 
centre  of  a  table  to  represent  the  earth,  and  moving 
another  one  around  the  edge  of  tlie  table.  You  will 
find,  that,  if  you  keep  the  same  side  always  opposite 
the  central  sphere,  the  moving  one  will  turn  once  on 
its  own  axis  in  making  the  journey  around  the  table. 
(2)  Mercury  and  Venus  show  different  phases,  like  the 
moon.  Those  of  Venus  can  easily  be  observed  with  a 
small  telescope  or  spy-glass. 

B.  S.  C,  Wisconsin.  —  How  does  chloride  of  lime 
(bleaching  powder)  differ  from  chloride  of  calcium,  or 
are  they  the  same  substance  ? 

Answer.  —  Chloride  of  lime  is,  chemically  speaking, 
a  misnomer.  Bleacliing  powder  is  really  an  impure 
hypochlorite  of  calcium,  Ca  CI2O3,  while  chloride  of 
calcium  has  the  composition  indicated  by  its  name, 
CaCl,. 

G.  B.  A.,  Minnesota.  —  Is  the  vacuum  in  the  incan- 
descent electric  lamps  a  perfect  one  1 

Answer.  —  A  perfect  vacuum  has  never  l>een  pro- 
duced; and  although  the  vacuum  in  the  lamps  is 
almost  perfect,  it  is  not  quite  so,  and  contains  an  ap- 
preciable quantity  of  air — probably  many  trillions  of 
molecules.  The  space  above  the  mercury  in  a  barom- 
eter is  tlie  most  perfect  vacuum  ever  produced,  but 
even  that  contains  a  small  quantity  of  vapor  of  mer- 
cury. 

B.  C.  K.,  New  York.  -—  Butter  of  antimony  is  antl- 
monious  chloride,  Sb  CI3.  It  is  very  deliquescent,  and 
quickly  absorbs  water,  forming  a  soft,  greasy  sub- 
stance, whence  its  name. 


LITERARY  NOTES. 

Inductive  Lanf/uape  Lessons  ond  Elementary  Grammar. 

By  Harris  K.  Greene,  A.M.    A.  Lovell  &  Co.,  New 

York,  publishers.     Pri'e  54  cents. 

This  excellent  text-book  is  written  on  a  very  differ- 
ent plan  from  the  old-fashioned  works  upon  grammar 
and  composition.  It  is  the  result  of  the  author's  ex- 
perience of  twenty  years  in  the  study  and  teaching  of 
English,  and  is  well  adapted  to  give  to  the  pupil  a 
clear  conception  of  the  form  and  composition  of  lan- 
guage. Teachers  and  school  superintendents  will  do 
well  to  examine  it. 


The  same  firm  publish  a  Note-Book  of  Astronomy,  by 
Marion  L.  lierneike,  M  D.  (40  cents).  It  gives  a  con- 
densed but  complete  statement  of  the  chief  facts  of 
descriptive  astronomy,  with  interleaved  blank  pages 
for  the  diagrams  and  notes  of  the  student  himself. 


Researches    07i    Diamaf/netism    and     Magne-crystallic 
Action,  including  Diamagnetic  Polarity.    By  Professor 
Jolin  Tyndall. '  D.  Appleton  &  Co.,  New  York. 
This  work  treats  of  a  most  interesting  and  important 
subject,  and  one  which  has  not  been  very  generally 
studied.    It  is  based   upon  some  of  the  earliest  re- 
searches of  the  author,  which  were  suggested  by  the 
well-known  e.Nperiments  of  Faraday.    The  work  will 
be  of  the  greatest  value  to  students  of  electricity  and 
magnetism,  and  all  such  should  give  it  a  perusal. 


The  Modern  Treatment  of  Diseases  of  the  Liver,  by 
Professor  Duiardin-Beaumetz  of  Paris,  has  been  trans- 
lated by  Dr.  E.  P.  Hurd  of  Newburyport,  Mass.,  and 
published  by  George  S.  Davis  of  Detroit,  Mich.,  at 
25  cents  in  paper,  and  50  cents  in  cloth.  The  author 
is  well  known  as  an  eminent  physician  and  a  leader 
in  therapeutics,  and  the  low  price  at  which  his  work 
is  published  renders  it  available  to  every  physician. 


Dr.  David  Starr  Jordan,  president  of  the  University 
of  Indiana,  has  written  a  lirief  Account  of  the  Darwin- 
ian Theory,  which  is  published  by  A.  B.  Gehman  & 
Co.  of  Chicago  at  25  cents.  This  essay  is  written 
in  a  simple,  popular  style,  and  should  lie  read  by 
every  one  who  desires  to  know  what  "  Darwinism  " 
really  is,  and  to  obtain  a  clear  understanding  of  this 
much-abused  theory. 

• 

The  Proceedings  of  the  Society  of  Arts  of  the  Mas- 
sachusetts Institute  of  Technology  for  the  year  1887-88 
contains,  as  usual,  a  large  number  of  scientific  papers 
of  the  highest  value  and  importance.  Copies  can  be 
obtained  of  the  secretary  of  the  society  at  Boston. 


Pamphlets,  etc.,  received:  Notes  on  the  Literature  of 
Explosives,  by  Professor  Charles  E.  Mnnroe,  Govern- 
ment Torpedo  Station,  Newport,  R.I.;  Vying  at 
the  Top,  by  Rev.  J.  W.  Clokey,  D.D.,  New  Albany, 
Ind.  (lOcents);  Our  Bandanna,  Rand  Avery  Company, 
Boston;  and  the  Reports  of  the  United  mates  Commis- 
sioner of  Pensions,  aod  the  Division  of  Forestry  of  the 
Agricultural  Department. 


170 


POPULAR  SCIEInTOE  I^EWS. 


[NOVEMBEB,    1888. 


iReUtttne  anU  jpjarmatp. 


[Original  in  The  Popular  Science  Jfewa.] 
THE  OPIUM   HABIT. 

BY    JOHN    CROWKLL,     M.D. 

Among  all  the  therapeutical  agents  used  in  the 
treatment  of  disease,  none  is  more  potent  and  more 
reliable  than  opium ;  and  because  of  its  reliability 
it  is  often  called  the  "sheet  anchor  "  of  medicines. 
But,  like  alcohol,  this  potent  drug  has  been  the 
means,  by  its  misuse  among  the  weak  and  thought- 
less, of  bringing  moral  degradation  both  to  the 
individual  and  to  an  entire  nation.  So  great  has 
become  this  evil,  that  the  thought  of  the  scientist 
and  the  philanthropist  has  been  awakened,  and 
methods  have  been  suggested  for  arresting  the  spread 
of  the  physical  and  moral  results  of  the  dreadful 
habit.  It  is  really  a  disease  of  modern  times ;  for, 
although  the  drug  was  used  by  the  ancients,  we 
have  no  mention  of  the  excesses  of  the  present 
day.  Allusions  to  opium  are  made  by  the  classical 
writers,  and  Homer,  Ovid,  Pliny,  and  Virgil  make 
mention  of  its  use,  and  Hippocrates  and  Galen  con- 
sidered it  of  importance.  But  nowhere  among  the 
ancient  writings  which  have  come  down  to  ns,  nor 
among  the  inscriptions  found  in  Egyptian  ruins, 
do  we  find  any  evidence  of  its  use  as  a  stimulant  or 
intoxicant,  such  as  we  see  in  our  own  times.  The 
first  we  hear  of  the  drug  in  India  is  in  l.oll,  and 
in  1644  it  was  carried  into  China  by  some  of  the 
Tartar  tribes.  But  the  people  of  both  countries 
were  slow  in  acquiring  a  fondness  for  it,  especially 
in  India. 

In  1767,  however,  a  Mr.  Watson  suggested  to 
the  East  India  Company  the  idea  of  shipping  opium 
into  China;  and,  following  this  suggestion,  the 
abundant  introduction  of  the  drug  into  that  coun- 
try proved  to  be  the  deadly  scourge  which  has  so 
afflicted  and  degraded  that  unfortunate  people. 
All  efforts  to  suppress  the  growing  evil  have 
proved  abortive;  and  in  1860  the  English,  by  the 
menace  of  cannon,  forced  the  Chinese  to  legalize 
the  nefarious  traffic,  and  now  the  vice  of  opium- 
eating  and  opium-smoking  has  become  national 
Calkins  says  that  "  Hindostan  has  become  the 
great  poppy  garden,  and  India  the  great  opium 
market,  of  the  world."  In  our  own  country  the 
opium  habit  has  been  developing  for  about  forty 
years.  In  1843  Dr.  Wood  of  Edinburgh  intro- 
duced the  hypodermic  method  of  injecting  the  nar- 
cotic; but  before  this,  either  the  gum  was  used  in 
its  crude  state  or  in  the  form  of  some  of  the  alco- 
holic preparations.  Since  the  use  of  the  hypo- 
dermic syringe  the  consumption  of  opium  has 
enormously  increased,  both  in  this  country  and  in 
Europe.  The  use  of  the  drug  in  this  form,  and 
its  quick  diffusion  through  the  system,  act  like  a 
charm  to  the  victim,  and  the  resort  that  is  made  to 
this  process  for  the  petty  ills  and  pains  of  the  sys- 
tem is  alarming  by  its  frequency  and  by  its  results 

Among  Eastern  nations  smoking  has  been  the 
favorite  method  of  using  opium  as  a  sensuous  habit 
The  effect  of  opium-smoking  upon  the  people  of  the 
Orient  is  quite  different  from  that  produced  in  the 
temperate  zone.  The  habit  was  brought  into  this 
country  by  the  Chinese;  and,  according  to  Kane,  the 
first  American  to  indulge  in  the  pipe  was  a  low 
fellow  in  California,  who  in  1868  induced  his 
associates  to  try  its  stimulant  effects:  and,  as  a 
result,  in  the  space  of  a  few  years  opium-smoking 
became  so  general  upon  the  Pacific  coast,  that  the 
authorities  interfered  to  prevent  its  debasing  ten- 
dencies. Opium-smoking,  however,  is  chiefly  con- 
fined to  the  large  cities,  and  is  found  among  people 
of  Oriental  habits.  It  is  generally  carried  on 
by  Chinese  proprietors,  who  in  the  most  subtle 
way  manage    their   subterranean    establishments. 


Smokers  consume  about  six  grains  of  the  drug  at 
first,  and  increase  the  amount  from  day  to  day, 
until  three  hundred  grains  are  used  daily. 

Habitual  use  of  the  drug  causes  a  more  or  less 
imperative  demand  for  a  repetition  of  the  dose  as 
the  effect  begins  to  wear  off.  As  the  time  draws 
nigh,  the  victim  begins  to  feel  somewhat  nervous 
and  uneasy;  sometimes  he  is  chilly,  with  a  habit  of 
yawning  and  stretching,  and  oftentimes  he  may 
suffer  neuralgic  pains  in  different  parts  of  the  body. 
If  the  administration  is  not  at  once  made,  the  victim 
experiences  nausea  and  profuse  perspiration,  with 
a  sense  of  extreme  prostration  and  fatigue.  But 
all  these  distressing  sensations  vanish  when  the 
dose  is  taken.  After  a  while  it  is  found  that  an 
increase  of  the  drug  is  n"ecessary  in  order  to  pro- 
duce the  desired  results,  and  before  long  an  amount 
is  tolerated  of  surprising  magnitude. 

Opium-eaters  take  the  drug  in  every  variety  of 
form.  In  the  crude  state  the  gum  is  eaten  or 
smoked.  In  the  liquid  preparations  the  tincture  is 
the  most  popular;  but  paregoric  is  a  favorite  form, 
especially  with  women,  while  the  elixirs  are  also 
largely  used.  !Morphia  holds  sway  over  a  large 
proportion  of  consumers,  either  by  the  stomach  or 
hypodermically.  The  amount  of  the  sulphate  of 
morphia  that  can  be  tolerated  by  a  confirmed  sub- 
ject is  enoi-mous,  sometimes  reaching  as  high  as 
sixty  grains  in  twenty-four  hours. 

The  organ  most  directly  affected  is  the  stomach, 
and  nausea  and  impaired  digestion,  and  consequent 
lack  of  nutrition,  are  among  the  results  that  follow. 
This  imperfect  action  of  the  stomach  shows  its 
effects  in  the  impaired  condition  of  the  intestinal 
canal,  and  the  depressing  condition  of  a  faulty 
assimilation  of  the  food.  The  red  corpu.scles  di- 
minish in  number,  the  skin  becomes  sallow,  the 
muscular  system  flabby,  and  the  power  of  endur- 
ance is  greatly  diminished.  Obstinate  constipation 
follows,  caused  by  paralysis  of  the  intestinal  glands; 
and  this  condition  is  often  so  severe  as  to  render 
the  action  of  the  bowels  almost  impossible.  The 
action  upon  other  organs  is  more  or  less  potent ; 
especially  are  the  kidneys  affected,  and  albumi- 
naria  has  been  traced  to  the  use  of  the  drug  in  the 
subcutaneous  injection. 

But  it  is  upon  the  nervous  system  that  the  use  of 
opium  produces  the  most  profound  results.  It  is 
here  that  the  pathological  effect  is  clearly  seen,  the 
influence  upon  the  secretory  glands  being  nierelv 
secondary.  This  action  extends  to  the  highest 
nerve-centres  in  the  brain,  and  often  the  mental 
and  moral  faculties  are  disturbed  by  a  prolonged 
use  of  the  drug.  Every  physician  has  seen  in 
opium  habitues  cases  illustrating,  to  a  greater  or 
less  extent,  the  stimulant  action  upon  the  intel- 
lectual centres.  Wliile  under  the  influence  of  the 
drug,  there  is  seen  the  vivacity,  the  loquacity,  the 
brilliant  flash  of  the  eye,  the  ardor  and  glow  of 
the  countenance,  and  the  general  super-excitation 
so  peculiar  to  the  morbid  condition,  and  in  such 
contrast  to  the  depression  and  wretched  melancholy 
attending  a  deprivation  of  the  drug. 

There  are  cases  of  society  women  who,  having 
spent  most  of  the  day  in  bed,  will  flash  most  bril- 
liantly in  the  evening  under  the  influence  of  the 
drug.  And  the  fascination  of  litei-ary  and  aesthetic 
conversation,  so  captivating  to  the  habitue's  of 
salon.t,  is  not  unfrequently  the  inspiration  of  the 
potent  stimulant. 

When  the  habit  is  given  up,  the  mind  usually  is 
restored  to  its  normal  activity;  but  when  indulged 
in  for  years,  opium  may  produce  a  permanent  ener- 
vation of  the  mental  and  moral  faculties,  and  this 
deterioration  is  no  doubt  due  to  an  organic  degen- 
eration of  the  cerebral  centres. 

The  question  of  the  moral  and  legal  responsi- 
bility of   the   opium-eater  is  an    interesting  one. 


The  same  rules  would  apply  here  as  in  the  case  of 
the  victim  of  alcoholism.  A  case  is  recorded  by 
Obersteiner,  in  1880,  of  a  young  man  who  attempted 
to  evade  punishment  for  theft  by  reason  of  his 
being  an  opium-eater,  or  morphinist.  His  plea 
was,  that,  on  account  of  his  habit,  "his  cerebral 
blood-vessels  were  so  congested  that  his  ideas  of 
things  were  perverted."  The  plea  did  not  prevail, 
and  he  was  unable  to  prove  that  he  was  addicted  to 
the  habit.  The  case  illustrates  the  danger  of  ex- 
tenuating crime  committed  by  persons  while  under 
the  influence  of  a  degrading  habit. 

In  tlie  treatment  of  this  morbid  condition  two 
methods  are  tried,  —  a  sudden  withdrawal  of  the 
use  of  the  drug,  or  a  gradual  diminution  iu  its 
administration.  Both  method!*  have  strong  advo- 
cates; among  the  former,  Levinstein  is  a  strong 
adherent  of  the  sudden  and  total  cessation  of  its 
use,  and  he  sustains  his  position  by  ingenious  and 
able  argument  and  illustration. 

But  this  theory  and  practice  are  sharply  con- 
troverted by  the  wisdom  and  experience  of  the 
managers  of  retreats  for  the  victims  of  this  dread- 
ful habit.  According  to  Dr.  Bancroft  of  the 
Concord,  N.H.,  Asylum,  gradual  reduction  is  gen- 
erally approved  by  physicians  in  this  country. 
The  change  can  often  be  made  with  a  good  deal  of 
success  up  to  a  certain  point.  Thus,  Dr.  Bancroft 
reports  a  case  where  twenty-seven  grains  of  mor- 
phine/)er  rf/em  were  brought  down  to  nine  grains 
in  three  days.  After  this  point  the  reduction  was 
slower,  and  sometimes  the  use  is  held  to  the  frac- 
tion of  a  grain  for  a  long  time.  Of  course,  the 
will  of  the  patient  must  be  enlisted  in  the  process, 
as  far  as  is  possible;  and  hence  hospital  treatment 
is  the  b*>t,  where  the  oversight  can  be  constant 
and  severe.  Bartholow,  in  his  work  on  hypoder- 
matic medication,  recommends  the  use  of  atropine 
with  the  morphine;  increasing  the  former,  while 
the  latter  is  diminished.  By  this  process  he  con- 
tends that  the  terrible  sufferings  caused  by  the 
abolition  of  the  final  doses  are  materially  lessened. 


[Specially  corapiled  for  The  Popular  Science  Ntws.'\ 

MONTHLY  SUMMARY  OF  MEDICAL 
PROGRESS. 

BY   W.    S.    WELLS,    M.D. 

SuccKSSFUL  transplantation  of  skin  from  a  corpse 
to  a  living  patient  is  reported  by  Dr.  Bartens  in 
the  Berliner  Klinische  Woch.  The  patient  was  a 
boy  aged  fourteen,  who  was  suffering  from  a  loss 
of  the  integuments  of  both  feet,  consequent  upon 
a  burn.  Some  skin  was  taken  from  the  legs  of  a 
man  aged  seventy-five,  who  had  died  twenty  min- 
utes before,  and  was  transplanted  to  the  boy's  feet. 
Cicatrization  of  the  ulcers  promptly  followed. 

Dr  Stephen  Smith  of  New  York  is  reminded 
by  the  above  {Meilical  Record )  that  several  years 
ago  he  transplanted  seventy-five  particles  of  skin 
from  a  leg  that  had  been  amputated  over  two  hours, 
and  of  this  number  seventy-three  lived,  and  grew 
vigorously. 

M.  BARife  {London  Lancef)  has  observed  four 
cases  of  variolous  periostitis.  The  bones  most 
frequently  attacked  were  the  left  tibia,  the  radius, 
and  the  humerus.  The  periostitis  generally  ap- 
peared five  or  six  weeks  after  the  onset  of  the 
smallpox,  and  manifested  itself  first  by  severe  pain, 
limited  to  one  part  of  the  skeleton.  There  was  no 
redness  or  heat  of  s^iu  ;  a  sort  of  swelling  or  hard 
oedema  beiug  found  over  the  seat  of  pain,  but  no 
fluctuation.  It  was  supposed  to  be  identical, 
pathologically,  with  the  periostitis  supervening  ii» 
typhoid-fever. 
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A  CASE  of  partial  sloughing  of  the  cornea,  due 
to  exposure  to  cold  for  nine  hours  on  a  Russian 
steppe,  in  driving  against  a  snow-storm,  is  reported 
by  Dr.  Kuritzin  {Lancet).  Both  ej'es  were  simi- 
larly affected,  somewhat  deep  ulcers  having  formed, 
in  shape  and  position  corresponding  to  the  openings 
between  the  eyelids.  The  other  parts  of  the  eyes 
were  scarcely  affected.  The  patient  had  never  pre- 
viously suffered  from  any  affection  of  the  eyes,  and 
made  a  good  recovery. 

The  Sydney  Board  of  Health  having  requested 
Dr.  W.  Peirce,  of  the  Coast  Hospital,  to  report 
upon  his  treatment  of  typhoid-fever,  —  the  rate  of 
mortality  having  been  remarkably  low,  —  Dr. 
Peirce  states  {Lomlon  Lancet)  that,  in  cases  received 
■within  the  first  ten  days  of  the  disease,  calomel 
(three  to  five  grains)  is  administered,  and  after 
that  acetanilide,  in  five-grain  doses,  whenever  the 
temperature  exceeds  a  certain  point  (101°  to  103°), 
up  to  six  or  eight  times  in  the  twenty-four  hours. 
The  effect  of  this  is  to  cause  a  fall  of  temperature 
in  about  forty  minutes,  attaining  its  minimum  in 
from  two  to  four  hours,  with  lowering  of  the  pulse 
and  respiration  rates,  and  with  decrease  of  arterial 
tension,  and  profuse  sweating. 

The  tendency  to  delirium  is  diminished,  and 
there  follows  a  sense  of  repose.  AVhen  the  effect 
of  the  drug  passes  off,  the  temperature  often  rises 
with  great  rapidity,  and  the  dose  must  be  repeated. 

Dr.  Peirce  considers  this  treatment  to  have  ad- 
vantages over  cold  bathing.  The  drug  may  be 
given  for  several  weeks;  and  he  has  not  found  it 
contra-indicated,  even  when  there  were  cardiac  com- 
plications. In  all  cases  where  it  is  freehj  given, 
there  is  liability  to  occasional  cyanosis  of  extremi- 
ties and  face,  with  irregular  pulse. 

Alcohol  was  sparingly  given,  and  generally  only 
in  cases  of  failing  heart. 

The  Board  of  Health  complimented  Dr.  Peirce 
on  the  favorable  results  of  his  treatment. 

Dr.  Huchard  reports  that  salicylate  of  magne- 
sium has  rendered  him  wonderful  services  in  the 
treatment  of  typhoid-fever.  The  ataxic  symptoms 
disappeared,  the  fetor  of  the  breath  vanished,  the 
distended  abdomen  was  diminished  in  size,  and 
the  foul  odor  of  the  stools  was  banished. 

Ho  believes  that  the  death-rate  from  ileo-typhus 
can  be  greatly  lessened  by  the  employment  of  salicy- 
late of  magnesium.  The  dose  may  be  fixed  at  ten 
to  fifteen  grains,  three  times  daily.  It  is  soluble 
in  water,  also  in  alcohol. 

Dr.  R.  Sanderson,  at  the  Brighton  and  Sussex 
Medico-Chirurgical  Society  {British  Medical  Jour- 
nal), read  a  paper  on  diphtheria,  according  to  which 
the  local  lesion  should  be  regarded,  bacteriologi- 
cally,  as  a  "cultivation"  upon  human  mucous 
membrane,  and  that  the  constitutional  poisoning 
was  directly  proportional  to  the  area  occupied  by 
the  cultivation. 

The  diphtheritic  membranes  were  a  protecting 
blanket  under  which,  and  in  which,  this  cultivation 
throve,  and,  moreover,  were  in  themselves  a  me- 
chanical danger,  and  aided  the  spread  of  the  culti- 
vation by  transplantation  and  continuity. 

They  should  therefore  be  thoroughly  dissolved 
early,  and  re-dissolved  as  soon  as  re-formed. 

He  knew  of  no  solvent  better  than  Tinkler's 
papain.  Having  exposed  the  cultivation,  a  germi- 
cide should  be  used  ;  he  preferred  acid  carbolic, 
3i.  ;  glycerine,  5  i.  —  M. 

He  maintained  that  by  taking  a  case  early,  and 
treating  the  local  lesion  as  above  indicated,  the 
area,  and  consequently  the  toxaemia,  could  be  con- 
trolled, and  the  danger  of  invasion  of  the  nose  and 
larynx  minimized. 


A  NOVEL  treatment  of  hydrocephalus  in  infants 
is  published  by  Dr.  Somma  (Deu^sc/ie  Zeitung),  who 
has  availed  himself  of  the  heat  of  the  sun  in  cur- 
ing five  cases  of  this  disease  in  its  chronic  stage. 
The  treatment  is  as  follows  :  — 

The  child  is  given  to  an  assistant,  whose  head  is 
covered.  With  a  clear  sky,  the  occiput  of  the  child 
is  exposed  to  the  rays  of  the  sun,  — the  assistant 
seated  and  immovable. 

In  the  first  four  or  five  days  the  exposure  may 
last  a  half-hour  or  less  ;  later,  forty  or  fifty  min- 
utes. The  treatment  must  be  continued  for  a 
month.  Dr.  Somma  believes  the  action  of  the  heat 
of  the  sun  produces  ab-wrptiou  of  the  collection  of 
intra-cranial  serum,  and  gives  a  healthy  stimulus  to 
the  vaso-motor  system. 

Dr.  Little  (Dublin  Journal  Medical  Science) 
states  that  migranous  headache  is  best  relieved  by 
twenty  grains  of  salicylate  of  sodium  in  a  wine- 
glassful  of  water,  made  effervescent  by  the  addi- 
tion of  a  dessertspoonful  of  effervescent  granular 
citrate  of  caffeine.  The  doctor  has  not  found  the 
latter  alone  efficient. 

For  the  expulsion  of  tape- worm,  with  its  head. 
Professor  Pepper  of  Philadelphia  successfully 
employed  the  following  procedure:  The  patient 
fasted  during  the  day,  and  took  a  saline  purge  in 
the  evening.  The  next  day  two  fluid  drachms  of 
oleo-resin  of  male  fern  was  given,  rubbed  up  with 
sugar,  at  7  a.m.,  8'a.m.,  and  10  a.m. 

AVith  the  la,st  dose  a  saline  purge  was  given. 

He  says  it  is  useless  to  trifle  with  smaller  doses 
of  male  fern. 

For  the  immediate  relief  of  cramps  in  the  legs, 
Dr.  St.  Clair  {Aledical  Age)  winds  a  coil  of  string 
around  the  leg  over  tlie  place  that  is  cramped,  and, 
taking  an  end  in  each  hand,  gives  it  a  sharp  pull, 
one  that  will  decidedly  hurt.  Instantly,  he  claims, 
the  cramp  will  let  up,  and  the  sufferer  may  rest  as- 
sured the  cramp  will  not  come  on  again  that  night. 
For  a  permanent  cure  he  recommends  galvanism, 
the  negative  pole  being  applied  over  the  seat  of  the 
cramp,  the  positive  pole  on  the  thigh. 

iloRE  suggestions  are  in  circulation  regarding 
the  arrest  of  bleeding  from  the  nose.  Dr.  Wade 
{Deutsche  Med.  Woch.)  recommends  that  the  hands 
and  feet  of  the  patient  be  placed  in  water  as  hot  as 
can  be  borne,  and  asserts  that  this  will  check  the 
most  obstinate  epistaxis. 

Dr.  Robinson  of  Kansas,  speaking  of  this  sub- 
ject, says  it  is  well  known  to  anatomists  that  the 
hemorrhage,  in  the  vast  majority  of  cases,  proceeds 
from  the  septum  nares,  supplied  by  a  branch  of  the 
superior  coronary,  given  off  from  the  facial.  It 
enters  the  nose  just  below  the  alfe  nasi,  crossing 
the  superior  maxillary  bone  at  that  point. 

Firm  pressure  over  this  point  is  the  treatment. 

Both  these  plans  may  be  adopted  simultaneously. 


WHOOPING-COUGH. 

AVnoopiNG-couGH  is  a  disease  with  which  all 
parents  are  more  or  less  familiar.  A  lengthy  dis- 
cussion of  it  is,  therefore,  not  advisable;  but  there 
are  a  few  facts  of  interest  which  are  not  generally 
known,  and  which  can  properly  be  herein  touched 
upon.  The  disease  in  question  is  infectious,  and 
is  easily  transmitted  from  a  child  suffering  from  it 
to  others  who  have  not  experienced  it.  Whooping- 
cough  is  attended  with,  and  owes  its  existence  to, 
a  catarrhal  inflammation  of  the  lining  membrane 
of  the  air-passages.  This  inflammation  comes  on, 
runs  its  course,  and  gradually  subsides,  much  in  the 
same  way  that  an  ordinary  acute  catarrh  does;  but 


during  its  course,  at  its  height,  the  peculiar  spas- 
modic cough  exists  for  a  time,  and  then  disappears. 
Whooping-cough,  as  stated,  is  contagious,  and 
highly  .so.  The  contagious  principle,  or  the  peculiar 
element  which  excites  the  disease,  is  given  off  in 
the  breath  and  in  the  exhalations  from  the  body 
of  a  patient  suffering  from  it.  After  a  person 
becomes  exposed,  and  receives  into  his  system  this 
element,  a  certain  period  of  development  must  pass 
before  the  disease  is  brought  into  existence.  Smith 
has  fixed  this  at  four  days.  He  tells  of  a  case 
where  a  woman,  having  a  cough  for  two  weeks, 
which  was  afterward  ascertained  to  be  whooping- 
cough,  went  from  Boston  to  a  family  in  New  York, 
She  remained  with  this  family  several  hours,  and 
then  left  the  city.  During  her  stay  she  held  and 
kissed  an  infant  that  was  previously  well,  and  had 
never  been  removed  from  the  tenement  in  which 
it  w^as  born.  Whooping-cough  was  not  at  that 
time  prevailing  in  New  York.  Five  days  after  the 
exposure  the  infant  began  to  cough,  and  this  proved 
to  be  the  beginning  of  a  severe  whooping-cough. 

Tlie  disease  under  consideration  may  attack  per- 
sons at  any  age,  but  it  is  most  common  in  children 
between  the  ages  of  one  and  eight  or  nine  years. 
Occasionally  infants  under  one  year  suffer  from  it, 
but  such  cases  are  comparatively  rare.  It  is  be- 
lieved at  the  present  time  that  a  specific  poison,  or 
contagious  principle,  is  alone  capable  of  giving  rise 
to  whooping-cough ;  that  without  this  principle  the 
disease  cannot  be  brought  into  existence.  In  other 
words,  a  child  must  take  whooping-cough  from  an 
infected  child  or  adult,  or  the  contagious  principle 
or  poison  must  be  conveyed  to  it  by  a  third  person. 
Whether  it  can  be  transmitted  through  a  third 
person,  and  that  person  be  in  good  health,  is  not 
known;  but  some  authorities  are  inclined  to  believe 
in  the  affirmative.  Accepting  the  germ  theory,  or 
that  a  contagious  principle  is  present  in  all  cases, 
then  the  only  way  to  escape  the  disease  is  to  avoid 
exposure,  and  never  come  within  the  presence  of 
one  suffering  with  it.  Whooping-cough  can  only 
be  experienced  once  by  the  same  person ;  that  is 
the  rule  in  many  contagious  diseases. 

When  a  child  is  first  attacked  with  the  catarrh 
which  ushers  in  whooping-cough,  it  is  absolutely 
impossible  to  determine  from  the  symptoms  then 
piesented  that  that  disease  exists.  They  differ 
little  or  none  from  those  which  appear  in  an  ordi- 
nary catarrh;  and  until  the  characteristic  cough  is 
heard,  no  one,  not  even  a  physician,  can  say  that 
the  attack  is  more  than  the  simple  consequence 
of  taking  cold.  Not  infrequently  parents  call  in 
their  family  physician  during  the  first  or  catarrhal 
stage,  and  he  considers  and  treats  the  attack  as  a 
common  cold.  Later  on,  when  the  peculiar  spas- 
modic cough  has  appeared,  and  they  di.scover  that 
the  child  has  whooping-cough,  then  they  very  often 
blame  him  for  what  they  consider  his  lack  of  dis- 
cernment. That  is,  of  course,  wholly  undeserved. 
If  the  disease  was  prevalent,  or  it  was  known  that 
the  patient  had  been  exposed  to  the  contagion,  he 
would  naturally  suspect  that  whooping-cough  was 
coming  on ;  but  to  determine  positively,  in  the  ab- 
sence of  the  characteristic  cough,  would  be  impos- 
sible for  him  or  any  one  else. 

The  symptoms  of  the  catarrh  are  redness  of  the 
eyes,  "  running  of  the  eyes  and  nose,"  sneezing, 
and  some  cough,  at  first  similar  to  that  which  ap- 
pears in  bronchitis.  It  is  dry,  rather  hollow,  and 
may  be  quite  annoying.  There  is  usually  some 
fever,  more  or  less  thirst,  and  impairment  of  the 
appetite.  The  young  patient,  as  in  all  febrile  at- 
tacks, is  somewhat  fretful,  and  with  difficultj' 
amused.  Much  of  this  condition  of  things  lasts 
for  a  variable  period.  It  may  be  for  only  two  or 
three  days,  and  it  may  be  from  four  to  six  weeks; 
two  weeks  is  about  the  average.   As  a  general  rule, 
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the  severer  the  attack,  the  sooner  the  peculiar  cough 
will  be  heard. 

After  the  catarrh  has  existed  for  a  longer  or 
shorter  time,  the  cough  changes.  It  may  at  once 
take  on  that  peculiar  spasmodic  character  which 
gives  the  disease  its  name;  but  more  often  it 
changes  gradually,  and  after  a  few  days,  very  likely 
a  week,  it  becomes  the  true  whooping-cough.  Then, 
and  not  until  then,  are  all  doubts  about  the  nature 
of  the  existing  aifection  dispelled. 

After  the  characteristic  cough  has  appeared,  it 
increases  in  severity  for  about  three  or  four 
weeks  —  that  is,  up  to  about  the  fifth  or  sixth 
■week  from  the  commencement  of  the  disease,  or 
the  beginning  of  the  catarrhal  inflammation.  Cases 
vary  much,  however,  and  in  not  a  few  the 
cough  persists  for  a  much  longer  period.  Finally 
a  change  is  noted.  During  the  paroxysms  of  cough- 
ing the  patient  suffers  less ;  they  are  shorter,  and 
the  disease  is  unmistakably  on  the  decline.  After 
the  improvement  is  noted,  and  the  cough  begins 
to  abate,  it  generally  ceases  completely  in  two  or 
three  weeks.  If  it  continues  much  longer  than 
the  time  stated,  some  associated  disease  of  the 
lungs  may  be  suspected.  Relapses,  however,  are 
not  infrequent;  but  they  are  generally  of  short 
duration. 

But  very  little  can  be  said  upon  the  subject  of 
treatment  in  whooping-cough.  There  is  scarcely 
a  disease  in  which  a  greater  variety  of  remedies 
have  been  tried,  and  it  is  safe  to  say  that  but  a  few 
among  them  all  have  proved  in  any  degree  effec- 
tive. During  the  first  stage  the  treatment  should 
be  much  the  same  as  in  an  ordinai-y  catarrhal  at- 
tack, the  consequence  of  taking  cold.  If  there  is 
much  cough  previous  to  the  appearance  of  the  true 
whooping-cough,  the  treatment  indicated  would  be 
the  same  as  in  a  mild  attack  of  bronchitis.  When 
the  character  of  the  cough  changes,  and  all  doubts 
about  the  nature  of  the  disease  are  set  at  rest,  all 
attempts  of  the  parents  to  treat,  on  their  own  re- 
sponsibility, their  little  ones  with  medicines,  should 
then  cease.  The  reason  for  this  statement  is  ob- 
vious to  those  familiar  with  the  disease.  There 
is  no  drug  or  mixture  of  drugs  which  is  appro- 
priate in  all  cases,  nor  is  there  one  which  is  ap- 
propriate even  in  the  minority  of  cases.  There 
are  very  many  medicines  still  in  use  in  whooping- 
cough  which  are  totally  worthless  in  any  case. 
There  are  a  few  which  act  well  upon  some  children, 
and  yet,  when  given  to  others,  do  no  good  whatever. 
A  perfect  knowledge  of  drugs  and  their  physio- 
logical effects,  also  the  individual  peculiarities  of 
patients,  is  absolutely  essential  in  the  treatment 
of  whooping-cough,  and  none  but  intelligent  phy- 
sicians can  possess  them.  Even  the  best  medicinal 
treatment  which  can  be  instituted  will  be  somewhat, 
at  least,  disappointing.  The  disease  will  run  its 
course,  no  matter  what  is  given  or  done.  Under 
proper  treatment  the  severity  of  the  cough  will  be 
considerably  controlled,  and  the  duration  of  it 
may  be  shortened.  There  will  also  be  less  liability 
of  other  diseases  being  associated.  By  a  judicious 
selection  of  remedies,  also,  the  strength  of  the 
patient  will  be  maintained,  and  thus  will  one 
of  the  dangers  of  whooping-cough  be  averted. 
There  are  so  many  things  to  consider,  so  many 
emergencies  to  be  prepared  for,  that  it  is  absolutely 
impossible  to  mark  out  a  line  of  treatment  for 
parents  to  follow. 

In  every  case  of  whooping-cough  a  physician 
should  be  consulted  early  in  the  attack.  He  can 
then  give  full  instructions  as  to  management. 
After  the  first  consultation,  if  the  child  does  well, 
it  may  not  be  necessary  for  him  to  call  again ;  but 
every  unfavorable  symptom  demands  immediate 
attention.  A  child  with  whooping-cough  should 
be  well  nourished,  and  food  nutritious  in  character 


and  sufficient  in  quantity  should  be  urged  upon  it. 
It  must  be  remembered  that  mental  disturbance 
and  physical  exertion  excite  paroxysms :  therefore 
to  protect  a  child  as  much  as  possible  against  all 
such  causes  is  of  great  importance.  As  one  writer 
says,  "The  children  should  be  commanded  to  eat 
slowly  and  quietly;  they  should  not  run  nor  be- 
come heated,  and  are  to  be  spared  all  mental  dis- 
turbances as  far  as  possible.  As  the  witnessing  of 
a  paroxysm  will  also  immediately  induce  one  in  a 
child  suffering  from  whooping-cough,  it  is  there- 
fore advantageous  to  separate  such  children  when- 
ever it  is  possible.  During  a  fit  of  coughing, 
the  child's  head,  as  he  bends  forward,  may  be 
supported  by  the  hand.  In  some  cases  putting 
the  finger  back  into  the  mouth  will  induce  vom- 
iting, and  so  shorten  the  paroxysm.  Aside  from 
this,  there  is  very  little  that  the  mother  can  do  to 
assist  the  patient  during  his  distressing  attack.  — 
Boston  Journal  of  Health. 


MEDICAL  MEMORANDA. 

The  British  Medical  Association  has  twelve 
thousand  members,  and  a  balance-sheet  in  its  favor 
of  over  #158,000. 

Fatal  Seasickness.  —  It  is  not  often  that 
seasickness  proves  fatal,  and  yet  that  it  may  do  so 
under  aggravated  circumstances  can  easily  be 
imagined.  Such  an  instance  recently  occurred  on 
the  steamer  "  Dunara  Castle,"  on  the  trip  from 
Tiree  to  the  Clyde.  The  patient  was  a  girl  aged 
eight  years,  in  whom  the  seasickness  terminated 
in  a  convulsion  which  proved  fatal. 

Poisoning  by  Bismuth.  —  The  British  Medical 
Journal  says  a  case  recently  occurred  in  France,  in 
which  it  is  alleged  that  the  application  of  pure 
subnitrate  of  bismuth  to  ulcers  following  a  burn, 
at  intervals  of  two  days,  caused  sore  throat,  with 
false  membrane  on  the  uvula,  palate,  and  tonsils, 
foul  breath,  vomiting,  and  loosening  of  the  teeth. 

Marson's  Test  for  Sugar  in  the  Urine.  — 
Dissolve  two  grains  of  ferrous  sulphate  in  about 
a  hundred  and  fifty  minims  of  the  urine,  add  five 
grains  of  caustic  potassa,  and  boil.  A  dai'k-green 
precipitate  forms  if  sugar  is  present,  and  the  super- 
natant liquid  is  reddish  brown  or  black  according 
to  the  amount  of  sugar.  When  sugar  is  absent, 
the  precipitate  is  greenish  brown  in  color,  and  the 
liquid  is  colorless. 

Value  of  Raw  Meat.  —  Instead  of  raw  minced 
beef,  often  recommended,  scraped  beef  is  far  more 
easily  digested,  as  it  is  free  from  sinews,  and  it  is 
more  palatable.  It  may  be  prepared  as  follows  : 
Take  a  piece  of  steak  cut  like  a  little  block,  scrape 
the  surface  with  a  silver  spoon  until  all  the  pulp 
is  extracted,  then  cut  a  slice  off  the  steak,  and 
scrape  the  newly  cut  surface  again.  A  dessert- 
spoonful of  the  pulp  for  one  meal  may  be  given  to 
children,  mixed  with  red-currant  jelly,  or  spread 
as  a  sandwich  between  bread.  In  the  latter  case 
it  requires  a  sprinkling  of  salt  and  some  pepper. 
Pulp  thus  prepared  has  been  taken  with  great 
benefit  in  diarrhoea  and  debility  from  any  other 
cause.  The  above  has  also  been  given  to  con- 
sumptive patients  with  great  advantage. 

A  False  Diagnosis.  —  When  the  policemen 
of  Philadelphia  discover  a  case  of  hydrophobia 
running  at  large,  they  seize  the  unfortunate  victim 
and  bind  hira  with  a  rope  to  a  convenient  tree. 
They  then  summon  the  patrol-wagon,  and  bear  him 
away  to  the  police  station.  This  is  unquestionably 
a  judicious  procedure,  but  it  involves  the  necessity 
of  greater  powers  of  diagnosis  than  are  possessed 
by  the  average  cop.  In  the  latest  reported  in- 
stance in  which  it  was  resorted  to,  it  turned  out 
that  the  sufferer  had  simply  an  attack  of  old- 
fashioned  colic. 
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Ridge's  Food  continues  to  increase  in  popularity, 
and  its  large  sales  bear  witness  to  the  esteem  in  which 
it  is  held  by  those  requiring  a  reliable  and  nutritious 
artificial  food,  where,  from  sickness  or  other  cause, 
the  coarser  forms  o£  nutriment  cannot  be  properly  as- 
similated. 


No  form  of  writing  instrument  is  better  adapted 
for  every-day  use  than  the  old-fashioned  lead-pencil. 
Those  manufactured  by  the  Dixon  Crucible  Comtany 
are  made  from  the  best  American  graphite,  and  are 
superior  in  quality  to  those  of  European  manufac- 
turers. 


The  first  Boyle  Ice  Machine  was  built  in  1873.  In 
1877  two  more  were  finished,  and  in  1883  thirty  ma- 
chines were  sold,  of  an  aggregate  value  of  $512,000. 
Up  to  1888  one  hundred  and  thirty-one  machines  were 
built.  The  output  of  the  factory  is  constantly  increas- 
ing, and  the  ice-maliing  and  refrigerating  apparatus 
is  being  sent  to  all  parts  of  the  coimtry. 


The  preparations  of  the  Health  Food  Company 
are  meeting  with  a  well-<leserved  success,  and  are  use- 
ful to  both  the  sick  and  well.  For  general  use  their 
Cold-Blast  Whole-Wheat  Flour  makes  the  most  nutri- 
tious and  wholesome  bread,  while  their  various  other 
preparations  are  remarkably  well  adapted  for  those 
requiring  special  or  condensed  forms  of  nutriment. 
• 

Baltimore,  Jan.  22, 1875. 
I  have  the  pleasure  to  state  that  I  have  for  some 
time  past  been  in  the  habit  of  using  Colden's  Liquid 
Beef  Tonic  in  my  private  practice,  and  have  also 
tested  its  qualities  in  cases  under  my  care  at  Mount 
Hope  Retreat.  I  have  found  it  an  admirable  nutritive 
tonic  and  stimulant;  and  in  a  great  variety  of  cases  ac- 
companied by  serious  vital  depression,  and  in  tedious 
convalescence  from  want  of  appetite  and  inability  to 
digest  the  more  common  articles  of  aliment,  Colden's 
Liquid  Beef  Tonic  will  be  found  the  very  best  piep- 
aiation  used,  and  I  therefore  confidently  recommend 
it  to  the  medical  profession. 

Wm.  H.  Stokes,  M.D., 
Physician  to  Mt.  Hope  Retreat,  near  Baltimore. 
— « — 
Horsford's  Acid  Phosphate  is  a  preparation  of  the 
phosphates  of  lime,  magnesia,  potash,  and  iron,  with 
free  phosphoric  acid.     It  is  made  according  to  well- 
known  scientific  principles,  under  the  personal  super- 
vision of  Professor  Horsford  of  Cambridge,   and  in 
such  form  as  to  be  readily  assimilated  by  the  system. 
For  the  various  disorders  incident  to  wasted  or  pros- 
trated energies,  weakened  vitality,  exhaustion,  head- 
ache, nervousness,  dyspepsia,   etc.,  it  will   be  found 
incomparable,  giving  almost  instantaneous  relief,  and 
producing  refreshing,  dreamless  sleep.    For  sale  by 
all  druggists  and  dealers  in  medicine. 
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THE  RECENT  VOLCANIC  EXPLOSION   IN 

JAPAN. 

The  past  few  years  have  been  remarkable 
for  the  number  of  destructive  volcanic  erup- 


tent,  was  converted  into  "a  land  of  fire." 
The  latest  volcanic  catastrophe  is  reported 
from  Japan,  where,  on  the  loth  of  last  Juh,  a 
large  portion  of  Mount  Bandai  was  broken 
up  into  dust  and  fragments,  and  scattered  over 
the  adjoining  country.  The  accompanying 
illustration  (Fig.  1)  shows  the  appearance  of 
a  formerly  fertile  valley  after  it  was  filled  with 
d4bris  from  the  explosion,  and  is  from  a  pho- 
tograph taken  by  Mr.  W.  K.  Burton  of  Tokio, 
who  was  sent  by  the  Japanese  government  to 
investigate  the  explosion,  and  whose  report  is 
published  in  the  British  Journal  of  Photogra- 
phy. Fig.  2  is  a  diagram  showing  the  part  of 
the  mountain  destroyed  by  the  explosion. 

This  phenomenon  is  properly  spoken  of  as 
an  explosion  rather  than  as  a  volcanic  erup- 


.  Fio.  1. 

lions  in  various  parts  of  the  world.  The  ex- 
plosion of  Krakatoa,  where  an  entire  island 
was  blown  into  the  aij-,  occurred  only  five 
years  ago  ;  and  a  short  time  afterwards  a  tract 
of  country  in  New  Zealand,  several  miles  in  ex- 


tion.  There  was  no  trace  of  lava  or  igneous 
phenomena  of  anj-  kind.  It  was  simply  an 
immense  explosion  like  that  of  a  steam-boiler, 
where  the  overlying  mountain  was  torn  apart 
by  the  force  of  the  steam  generated  by  the 
terrestrial  heat.  Clouds  of  steam  escaped 
from  the  ground  in  the  vicinity  of  the  moun- 
tain for  some  time  after  the  explosion  ;  and 
when  the  pressure  was  first  relieved  by  the 
destruction  of  the  mountain,  torrents  of  water 
and  mud  rushed  down  the  valle3-s,  causing 
immense  loss  of  life  and  damage  to  property. 
In  some  respects  this  explosion  is  similar  to 
the  eruption  which  destroyed  Pompeii,  when 
a  large  part  of  Mount  Vesuvius  was  destroyed  ; 
but  in  that  instance  the  usual  igneous  phenom- 
ena were  more  evident,  although  the  loss  of 
life  was  apparently'  much  less.  The  dwellers 
at  the  foot  of  Vesuvius  had  ample  warning  of 
the  eruption  before  it  took  place,  but  the  un- 
fortunate Japanese  appear  to  have  liad  no 
opportunity  to  escape  the  catastrophe. 


[Original  in  The  Popular  Science  A'«o«.] 

OUR  NEIGHBOR  ACROSS  THE  WAY. 

BY   PROFESSOR   C.    A.    YOUNG. 

The  planet  Mars  occupies  in  the  solar  system 
the  orbit  next  outside  the  Earth's,  and  at  times 
comes  nearer  to  us  than  any  other  heavenly  body, 
excepting  only  the  Moon  and  the  planet  Venus,  or 
now  and  then  a  stray  comet.  But  when  Venus  is 
nearest  the  Earth,  her  illuminated  surface  is 
turned  away ;  so  that  the  Moon  alone  offers  better 
opportunities  for  telescopic  examination  than  does 


Mars  when,  at  its  opposition,  it  is  for  a  season  the 
chief  ornanient  of  the  evening  sky. 

The  reader  must  not,  however,  imagine  that, 
because  the  planet  is  then  nearer  than  other  heav- 
enly bodies,  its  distance  is  really  comparable  with 
any  geographical  distances  on  the  earth's  surface. 
Even  under  the  most  favorable  circumstances,  the 
distance  is  never  less  than  about  36,000,000  miles, 
which  is  about  150  times  that  of  the  Moon,  and  a 
full  century's  railway  journey  for  a  "  celestial  lim- 
ited," running  forty  miles  an  hour,  without  stops. 
Even  with  a  magnifying  power  of  a  thousand, 
which  is  about  the  highest  that  can  be  advanta- 
geously used  on  any  but  the  very  largest  telescopes, 
and  under  exceptional  circumstances,  the  planet  is 
still  optically  fully  36,000  miles  away,  and  shows 
in  the  field  of  view  a  disk  about  6J°  in  diameter, 
upon  which  the  smallest  objects  visible  would  need 
to  be  25  or  30  miles  across.  A  rather  powerful 
field-glass,  with  a  magnifying  power  of  six  or  seven, 
would  bring  the  Moon  as  near. 

It  is  only  about  once  in  fifteen  years  that  Mars 
comes  as  near  as  even  36,000,000  miles.  Its  orbit 
is  so  eccentric,  that  the  interval  between  it  and  the 
orbit  of  the  Earth  varies  all  the  way  from  36,000,- 
000  miles  to  61 ,000,000 ;  and  it  is  only  now  and  then 
that,  as  the  two  planets  circle  round  in  their  respec- 
tive tracks,  the  passing  point  is  where  the  tracks 
come  nearest.  The  last  instance  of  a  very  close 
approach  was  in  1877;  the  next  will  be  in  1892. 

Mars  is  much  smaller  than  the  Earth,  its  diam- 
eter being  only  about  4,200  miles  ;  its  bulk  there- 
fore is  only  about  one-seventh,  and  its  surface 
about  three-tenths,  of  the  Earth's. 

By  means  of  the  motion  of  its  swift  little  moons, 
it  is  easy  to  a.scertain  that  its  "  mass"  (i.e.,  the  quan- 
tity of  matter  it  contains)  is  somewhat  less  than  one- 
ninth  of  the  Earth's,  and  consequently  its  density 
is  only  three-fourths,  and  its  superficial  gravity  just 
about  three-eighths,  of  the  Earth's  ;  i  e.,  a  body 
which  at  the  Earth's  surface  weighs  100  pounds, 
would  weigh  only  38  pounds  there,  and  a  force 
which  here  would  project  a  body  to  an  elevation  of 
100  feet,  would  throw  it  there  to  a  height  of  265. 
This  is  a  point  of  considerable  importance  in  con- 
sidering the  physical  conditions  of  the  planet. 

When  examined  by  the  telescope  under  favor- 
able conditions.  Mars  is  a  very  pretty  and  interest- 
ing object.  It  shows  a  ruddy  disk,  which,  for 
.some  not  certainly  known  reason,  is  much  brighter 
at  the  edge  than  near  the  centre  ;  in  this  respect 
resembling  Mercury,  Venus,  and  the  Moon,  but 
standing  in  marked  contrast  with  Jupiter  and  Sat- 
urn. According  to  Zollner,  the  "  albedo,"  or 
reflecting  power,  of  its  surface  is  about  twenty-six 
per  cent;  that  is  to  say,  it  reflects  about  twenty -six 
per  cent  of  all  the  light  which  falls  upon  it,  — 
about  as  much  as  ordinary  sand.  This  is  consider- 
ably higher  than  the  albedo  of  either  Mercury  or 
the  Moon,  but  only  about  halt  that  of  Venus  or 
any  of  the  major  planets. 

Just  at  the  time  of  opposition  the  disk  is,  of 
course,  perfectly  circular;  but  at  other  times  it  is 
more  or  less  "  gibbous,"  like  the  moon  a  day  or  two 
from  the  full.  It  varies  greatly  in  apparent  size 
according  to  the  changing  distance  of  the  planet, 
which  ranges  all  the  way  from  250,000,000  miles 
to  36,000,000. 
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The  disk  is  mottled  with  spots  and  streaks,  which 
are  not  arranged  in  belts  with  an  evident  relation 
to  the  planet's  equator,  as  in  the  case  of  Jupiter 
and  Saturn,  but  are  distributed  irregularly  over 
the  surface.  A  telescope  of  not  more  than  seven 
or  eight  inches  aperture  shows  them  fairly  well, 
and  the  more  conspicuous  of  them  can  be  seen 
with  much  smaller  instruments.  As  we  watch 
them,  they  drift  across  the  disk  from  east  to  west, 
and  many  of  them  are  so  permanent  and  well 
defined,  that  by  their  help  we  can  ascertain  the 
length  of  the  planet's  day  with  very  grfeat  accuracy. 
The  latest  and  probably  most  precise  determination 
is  that  of  Bakhuyzen,  who  gives  the  time  of  rota- 
tion as  2ih.  37m.  22.66s.  The  only  question  is  as 
to  the  odd  hundredths  of  a  second. 

Most  of  the  spots  and  markings  are  permanent, 
but  not  all.  Bright  patches  are  now  and  then 
observed  which  seem  to  be  evanescent,  like  sheets 
of  cloud  that  for  a  time  conceal  the  oceans  and 
continents  beneath,  and  then  rapidly  clear  away. 

Such  phenomena,  of  course,  imply  an  atmos- 
phere more  or  less'  like  our  own,  and  Dr.  Huggins 
has  confirmed  the  fact  by  a  direct  observation  of 
the  lines  of  water-vapor  in  the  planet's  spectrum. 
But  many  things  go  to  show  that  this  atmosphere 
is  much  less  dense  and  extensive  than  the  Earth's. 
On  Mars  great  storms  and  widespread  cloud-veils 
are  comparatively  rare;  for  the  most  part  the  real 
features  of  the  planet's  surface  are  clearly  seen, 
uncomplicated  by  overlying  mists,  while  the  sur- 
face of  the  earth  at  any  given  moment  would 
probably  be  fully  half  obscured,  as  seen  from  the 
Moon  or  Mars. 

The  planet's  equator  is  inclined  to  its  orbit  at  an 
angle  of  nearly  28°,  and,  as  a  consequence.  Mars 
ought  to  have  seasons  much  like  those  of  the  earth. 
One  very  beautiful  phenomenon  seems  to  show  that 
this  is  actually  the  case.  In  the  neighborhood  of 
the  planet's  poles  there  are  brilliant  spots,  evidently 
composed  of  some  substance  which  reflects  light 
very  abundantly ;  and  it  is  natural  to  think  of  ice 
or  snow,  because,  as  Sir  W.  Herschel  observed  a 
century  ago,  each  spot  grows  larger  when  it  is 
turned  away  from  the  Sun,  and  dwindles  in  the 
summer,  just  as  a  polar  ice-cap  would.  It  is  worth 
noting  that  this  snow-cap,  if  such  it  really  is,  never 
comes  down  to  middle  latitudes,  as  does  the  wintry 
envelope  of  our  terrestrial  snow.  In  January  "the 
man  in  the  Moon  "  would  see  pretty  much  all  that 
portion  of  the  Earth's  northern  hemisphere  which 
lies  above  45°  of  latitude  as  one  gleaming  white 
expanse,  unbroken  except  where  the  Atlantic  and 
Pacific  Oceans  interrupt  its  continuity.  Although 
Mars  is  so  much  farther  from  the  Sun  than  the 
Earth  is,  and  receives  less  than  half  as  much  heat 
to  each  square  mile  of  surface,  it  presents  no  such 
prevalence  of  ice  in  either  hemisphere. 

This  can  hardly  be  due  to  the  scanty  supply  of 
water,  because  the  study  of  the  planet's  surface- 
markings  seems  to  indicate  that  nearly  half  the 
globe  is  covered  by  seas  and  oceans ;  not,  indeed, 
nearly  so  large  a  fraction  of  the  whole  as  in  the 
case  of  the  earth,  but  quite  enough  to  furnish  a 
fair  supply  of  rain  and  snow. 

The  northern  hemisphere  of  Mars  is  of  a  com- 
paratively uniform  orange-colored  tint,  and  is  sup- 
posed to  be  mainly  land,  though  it  encloses  certain 
dark  spots,  which,  likely  enough,  are  inland  seas. 
The  southern  hemisphere,  on  the  other  hand,  is  for 
the  most  part  darker,  with  here  and  there  islands 
of  the  lighter- colored  surface.  From  this  south- 
ern ocean,  as  it  is  supposed  to  be,  great  bays  like 
that  of  Bengal,  and  arms  like  the  Red  Sea  and 
the  Baltic,  penetrate  deeply  into  the  northern  con- 
tinent; indeed,  as  Proctor  long  ago  remarked,  a  very 
striking  characteristic  of  Mars  is  the  manner  in 
which  land  and  w/iter  are  divided  and  intermeshed, 


there  being  on  the  planet  no  unbroken  mass  of  land 
to  correspond  to  the  Asiatic  continent,  nor  any 
ocean  like  the  Pacific. 

The  principal  features  of  the  planet's  geography 
(strictly  areography)  are  now  quite  beyond  ques- 
tion, and  have  been  several  times  fairly  mapped. 
Thus  far,  however,  no  satisfactory  nomenclature 
has  been  settled.  Upon  Mr.  Proctor's  map  the 
names  assigned  are  mostly  those  of  astronomers 
who  have  made  contributions  to  our  knowledge  of 
the  planet's  topography.  Thus  we  have  the  conti- 
nents of  Herschel,  Dawes,  Msedler,  and  Secchi,  the 
oceans  of  Dawes  and  De  la  Rue,  and  the  seas  of 
Kaiser,  Beer,  and  Delambre.  Schiaparelli,  on  the 
other  hand,  with  better  taste  derives  his  names 
from  ancient  geography  and  legend.  We  have  for 
the  land  masses,  in  the  order  before-mentioned, 
Libya,  Acria,  Arabia,  and  Chryse.  Syrtis  Major 
replaces  the  Kaiser  Sea  (which  is,  on  the  whole, 
the  most  conspicuous  object  on  the  planet),  and 
De  la  Rue  Ocean  becomes  the  Mare  Erythrseum. 
But  while  the  principal  features  of  the  planet's  con- 
figuration are  thus  fairly  well  made  out,  especially 
those  near  its  equator,  there  is  no  such  agreement 
in  minor  details,  and  the  different  maps  are  widely 
at  variance.  Schiaparelli  of  Milan,  who  has  had 
the  great  advantage  of  the  Italian  atmosphere,  has 
introduced  into  his  charts  a  great  number  of  deli- 
cate objects  which  have,  never  been  satisfactorily 
seen  by  others,  though  many  partial  confirmations 
have  been  obtained.  In  place  of  the  comparatively 
ill-defined  and  hazy  streaks  seen  here  and  there  by 
other  observers,  he  represents  the  northern  hemi- 
sphere of  the  planet  as  covered  by  a  network  of 
fine,  hair-like  lines,  which  he  calls  "canals,"  and 
supposes  to  be  water-ways.  Some  of  these  extend 
over  90°  of  the  planet's  circumference,  or  nearly 
3,000  miles  in  length,  with  a  width  not  to  exceed 
30  or  40  miles. 

In  Schiaparelli's  map  of  1877,  which  is  the  one 
usually  copied  in  the  text-books,  only  a  few  of  the 
canals  appear,  but  on  his  more  recent  charts  there 
are  nearly  sixty  of  them. 

The  most  remarkable  thing  about  them  remains 
to  be  stated:  In  1881  he  found  most  of  them  to  be 
doubled ;  the  single  lines  which  intersect  the  con- 
tinental masses  had  almost  without  exception  be- 
come pairs  of  parallels,  like  the  two  tracks  of  a 
railroad,  with  a  very  uniform  distance  of  150  or 
200  miles  between  them.  We  say  "  had  become," 
because  it  is  his  opinion  that  this  "  gemination  "  of 
the  canals  is  a  temporary  phenomenon,  depending 
somehow  on  the  progress  of  the  martial  seasons. 

These  observations  have  naturally  excited  much 
discussion,  and  at  present  scientific  opinion  is  con- 
siderably divided  in  legard  to  them.  No  other 
astronomer  has  been  able  to  observe  the  canals  in 
any  such  extent  and  perfection  as  Schiaparelli 
with  his  telescope  of  only  eight  inches  aperture; 
but  several  others,  especially  Perrotin  at  Nice, 
have  seen  something  of  the  sort,  and  furnish  a  par- 
tial confirmation  of  his  work.  The  "  gemination  " 
of  the  canals  is  so  remarkable  and  so  inexplicable, 
that  many  are  disposed  to  think  the  phenomenon 
a  purely  optical  one,  due  to  some  astigmatism  and 
imperfect  focus  of  either  the  instrument  or  of  the 
observer's  eye;  or  else  (as  Mr.  Proctor  suggested 
rather  vaguely)  an  effect  of  diffraction  in  some 
way.  11  it  were  not  for  the  observations  of  Per- 
rotin, I  for  one  should  accept  the  theory  of  astig- 
matism, for  I  have  myself  often  seen  delicate  single 
lines  in  the  solar  spectrum  appear  double  from 
some  slight  pinch  of  one  of  the  lenses  in  the  spec- 
troscope. But  it  is  very  difficult  to  see  just  how 
two  different  observers,  with  two  such  different  in- 
struments as  the  twenty-nine-inch  telescope  at  Nice 
and  the  little  eight-inch  at  Milan,  could  see  the  phe- 
nomenon alike  if  it  were  merely  optical.     There  is 


some  mystery  about  the  matter,  and  it  is  clear  that 
we  must  wait  for  further  and  more  conclusive  evi- 
dence before  building  any  considerable  structure  of 
theory  upon  the  reported  facts.  The  only  sug- 
gestion so  far  made  which  seems  worthy  of  mention 
here  is,  that  the  "canals"  may  be  water-courses 
of  some  sort,  at  times  flooded,  and  at  other  times 
drained  off,  so  as  to  become  invisible. 

During  the  last  opposition  (in  April)  the  planet's 
nearest  approach  to  the  earth  was  about  56,000,000 
miles,  and  it  was  so  far  south  in  the  sky,  that  it 
could  not  be  very  well  observed  in  Europe  or  this 
country.  But  both  at  Milan  and  Nice  some  of  the 
canals  were  seen,  and  seen  as  double  for  a  time. 
Perrotin  also  reported  that  a  continental  tract 
which  he  had  named  Libya  (a  part  of  Proctor's 
"  Herschel  Continent  ")  had  mostly  disappeared,  as 
if  inundated.  While  this  observation  of  his  is  par- 
tially confirmed  by  some  observers,  it  has  been 
positively  disputed  by  others.  With  the  Lick  tele- 
scope, Libya  was  seen  last  spring  by  Professor 
Holden  on  several  occasions;  in  fact,  whenever  it 
was  favorably  placed  for  observation  at  the  time 
the  telescope  happened  to  be  directed  on  the  planet. 
Nor  was  any  thing  seen  at  Mount  Hamilton  like 
the  "gemination"  of  any  of  the  canals,  though 
in  some  instances  a  widish  streak  was  observed,  in 
place  of  the  sharp  and  narrow  line  delineated  on 
the  map. 

The  two  little  satellites  (discovered  by  Professor 
Hall  at  Washington  in  1877)  were,  of  course,  seen 
and  easily  observed. 

It  is  to  be  hoped,  and  expected,  that  the  great 
telescope  on  Mount  Hamilton,  with  its  advantages 
of  situation  and  its  freedom  from  the  atmospheric 
embarrassments  which  so  seriously  interfere  with 
the  work  of  our  other  large  instruments,  will  in 
1890  and  1892  be  able  to  solve  definitely  the  inter- 
esting problems  that  our  neighbor  proposes  for  our 
investigation. 

Princeton,  Nov.  9,  1888. 


[Original  in  Thf  Popular  Science  2^ews.] 

THE  HISTORY   AND  MYSTERY  OF  A  DEW- 
DROP. 
A   CHAPTER  FOR  YOUNG  PEOPLE. 
BY   SAMUEL   BRAZIER. 

In  any  of  the  fairy  scenes  of  nature  what  can  be 
found  more  innocent,  more  beautiful  and  pure, 
than  a  morning  dew-drop  glistening  in  the  cup  of  a 
flower?  Sometimes  from  a  distance  of  several 
yards  away  it  reveals  its  presence  by  the  bright 
ray  of  light  it  has  just  received  from  the  sun,  and 
flashes  out  again.  You  approach  the  glistening 
little  object,  and  try  to  look  into  its  tiny  depths. 
From  one  point  of  view  it  is  dark,  almost  black ; 
from  another  it  is  so  bright  that  you  cannot  look 
into  it  at  all:  its  reflected  ray  is. as  pure  and  intense 
as  that  of  the  most  brilliant  diamond.  Then, 
looked  at  in  a  different  direction,  it  is  clear  and 
transparent,  looking  so  cool  and  beautiful.  There 
it  is,  trying  to  be  a  perfect  little  globe,  which  it 
would  be  if  it  were  not  for  the  pressure  of  its  weight 
on  the  petals  of  the  flower.  But  see,  while  you 
look  into  it,  and  admire  it,  it  gradually  becomes 
less  and  less,  till,  kissed  by  the  rays  of  the  morn- 
ing sun,  it  vanishes  away.  The  heat  contained  in 
the  rays  of  light  that  were  passing  through  it  was 
sufficient  to  overcome  the  mutual  attraction  of  the 
molecules  of  water  of  which  it  was  composed,  and 
alter  its  form  from  liquid  to  vapor.  It  has  again 
become  invisible  moisture,  and  floated  away  in  the 
air,  from  which,  during  the  night,  when  the  air  was 
cooler,  and  therefore  more  contracted,  and  unable 
to  hold  so  much  moisture,  the  little  dew-drop  was 
squeezed  out  into  the  cool  cup  of  the  flower. 
Where  did  it  come  from,  and  how  did  it  get  into 
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the  night  air,  ready  to  be  deposited  as  dew?  and 
where  is  it  gone  to  now,  and  what  changes  will  it 
undergo?  The  dew-drop  has  become  invisible,  but 
is  it  lost?  No;  no  atom  of  matter  can  ever  be  lost 
or  destroyed,  or  cease  to  be  of  use.  It  is  as  impos- 
sible to  annihilate  an  atom  of  matter  as  to  create 
one.  The  liquid  gem  that  glistened  in  the  rays  of 
the  morning  sun  disappears  from  view,  but  in  the 
form  of  invisible  vapor  it  may  be  inhaled  by  the 
breathing  leaves  of  plants  or  trees,  or  it  may  rise 
to  become  again  visible  in  the  floating  cloud,  and, 
by  reflecting  and  refracting  the  solar  rays,  may  help 
to  paint  the  glowing  sunset.  Tomorrow  it  may 
descend  to  the  earth  again  as  rain,  to  be  drunk  up 
by  the  roots  of  some  thirsty  plant,  or  serve  to  re- 
fresh some  happy  singing-bird,  so  entering  into 
the  composition  of  animal  or  vegetable  form;  or  it 
may  trickle  through  some  crevice  in  the  ground 
into  the  reservoir  beneath,  and,  mingling  with  the 
streams  that  flow  in  the  interior  of  the  earth,  may 
ooze  out  again  in  some  cool  spring,  join  the  stream 
of  the  valley,  rippling  and  dancing  on  its  way  to 
swell  the  volume  of  the  river,  dash  down  the  water- 
fall, and  then  emerge  into  the  ocean,  there  to  be 
again  evaporated  by  the  sun,  or  sparkle  on  the 
crest  of  the  wave  that  the  tide  rolls  in  ujwn  the 
shore ;  or  the  dew-drop  that  to-day  is  exhaled  from 
the  heart  of  a  flower,  and  rises  to  become  cloud, 
may  be  carried  by  winds  hundreds  of  miles  away 
into  colder  regions,  and  fall  in  the  form  of  hail  or 
snow.  It  may  roll  down  in  the  avalanche  into  the 
valley,  or,  falling  as  a  snow-flake  on  some  lofty 
mountain-peak,  it  may  form  part  of  the  glacier  or 
ice-river  that  glides  slowly  down  the  valley  into 
the  sea.  There  it  dips  down  into  the  water;  but, 
ice  being  lighter  than  water,  it  tends  to  rise  to  the 
surface,  and  occasionally  immense  blocks  of  ice  are 
broken  off  and  float  away.  These  are  the  icebergs, 
which,  floating  into  warmer  latitudes,  gradually 
melt  and  mingle  with  the  waters  of  the  ocean. 

But  through  all  these  various  transformations 
the  dew-drop  continues  to  be  water.  Its  changes 
from  solid  to  liquid  and  from  liquid  to  aeriform 
are  caused  by  differences  of  temperature.  These  are 
physical  changes.  It  may,  however,  undergo  chem- 
ical changes,  by  which  it  may  cea.se  to  be  water  in 
any  form.  Water  is  composed  of  two  invisible 
gases,  —  hydrogen  and  oxygen.  Oxygen  has  a 
strong  affinity  for  iron.  If  the  dew-drop  is  depos- 
ited on  iron  instead  of  a  leaf  or  flower,  the  iron 
robs  the  water  of  some  of  the  atoms  of  oxygen, 
and  lets  the  hydrogen  go  free.  This  union  of  iron 
with  the  oxygen  of  the  water  forms  the  thin  film 
of  rust,  or  red  oxide  of  iron,  observable  on  iron  that 
ha?  been  exposed  to  dew  or  rain. 

In  other  ways  also  water  may  be  decomposed, 
and  its  oxygen  or  hydrogen  enter  into  the  composi- 
tion of  other  substances.  So  the  dew-drop  we  ad- 
mire to-day  may  continue  to  be  water  in  the  form 
of  vapor,  or  liquid,  or  solid  ice,  or  snow,  for  thou- 
sands of  ages ;  or  it  may  be  decomposed  in  a  few 
hours,  and  cease  to  be  water  in  any  of  its  forms. 
Xor  can  we  tell  how  long  the  dew-drop  has  been 
water.  It  might  have  been  water  in  some  form  for 
ages,  or  it  might  have  been  created  by  the  decom- 
position of  some  other  substance  a  few  hours  ago. 
Coal-gas,  which  is  used  to  light  the  streets,  contains 
hydrogen,  which  in  burning  unites  with  the  oxygen 
of  the  air  to  form  water,  which  passes  away  as  in- 
visible vapor.  The  watery  vapor,  therefore,  which 
has  been  condensed  to  form  the  dew-drop,  may 
liave  been  produced  during  the  night  by  the  burn- 
ing of  the  gas  in  the  streets.  The  cool  dew-drop 
might  be  born  of  the  burning  flame.  Its  atoms 
might  have  been  sleeping  for  ages,  hundreds  of 
yards  below  the  present  surface  of  the  earth,  in  the 
coal-bed  composed  of  the  vegetation  of  some  forest 
of  the  ancient  world.     Or  they  might  have  entered 


into  the  formation  of  some  limestone  rock  on  which 
the  beds  of  coal  rested,  or  the  more  ancient  granite 
rock,  still  lower  down  in  the  earth.  There  each 
tiny  atom  might  have  done  its  best  for  ages  to  up- 
hold the  mighty  mountain  above  it,  till,  rent  by 
earthquakes  or  melted  by  internal  fires,  and  poured 
forth  from  the  crater  of  some  volcano,  it  was  again 
brought  under  the  influences  of  sun  and  air,  of  heat 
and  light,  and  moisture  and  frost,  and  subjected 
to  physical  and  chemical  changes,  till  it  came  to 
sparkle  in  the  morning  dewdrop. 

But,  whatever  wondrous  transformations  the  dew- 
drop  may  have  passed  through,  we  know  that  it 
existed  even  when  there  was  no  cooling  dew,  nor 
thirsty  flowers,  nor  forests,  nor  fields,  nor  lofty 
mountains,  nor  pleasant  valleys,  nor  rolling  rivers, 
nor  widespread  ocean,  nor  solid  land  ;  when  the 
earth  and  all  it  now  contains  was  vapor.  "  The 
earth  was  without  form  and  void."  During  ages 
longer  than  we  can  count,  this  great  mass  of  vapor 
cooled  down  till  some  parts  became  solid;  some 
still  remain  fluid,  and  others  gaseous,  as  the  air 
that  surrounds  the  globe.  From  a  shapeless  mass 
of  vapor  it  has  been  slowly  transformed  into  the 
beautiful  world  it  is  to-day,  where  flowers  bloom, 
and  birds  sing,  and  children  play.  During  all 
those  long  ages  each  atom  in  the  dew-drop  has 
existed  somewhere  in  some  form.  Each  atom  of 
hydrogen  or  oxygen  or  each  molecule  of  water  has 
done  its  duty  and  served  some  useful  purpose.  So 
it  will  continue  to  do  in  the  countless  ages  to  come. 
It  will  never  be  destroyed  nor  lost.  It  will  be  use- 
ful or  beautiful  somewhere  for  ever. 

How  many  questions  must  be  asked  and  an- 
swered, how  much  and  how  varied  information 
must  be  obtained,  before  we  can  understand  the 
history  and  mystery  of  a  dew-drop!  The  tiniest 
object  in  nature  may  suggest  inquiries  which  may 
lead  us  into  delightful  paths  in  the  broad  fields  of 
knowledge.  A  flower,  a  grain  of  sand,  the  com- 
monest pebble  you  can  pick  up  in  the  road,  have 
each  a  wonderful  story  to  unfold  to  those  who  take 
the  pains  to  inquire  and  learn.  So  with  this  drop 
of  dew.  If  we  would  follow  out  all  the  inquiries 
it  suggests,  we  should  have  to  study  those  same  laws 
of  nature  that  made  the  dew-drop  round  and  the 
earth  a  sphere,  and  control  the  motions  of  planets 
and  stars.  We  must  learn  how  the  dew-drop  dif- 
fers from  a  rain-drop,  or  the  hailstone  or  snow- 
flake,  or  from  cloud  and  fog  and  mist,  into  all  of 
which  it  may  be  transformed.  It  is  one  form  of 
water.  Water  has  compressibility,  specific  gravity, 
and  other  physical  and  chemical  qualities  which 
enable  it  to  perform  very  important  uses  in  the  life 
of  animals  and  plants,  and  in  the  formation  of 
wells  in  the  earth.  On  the  surface  of  the  earth 
water  occurs  as  lakes,  streams,  rivers,  and  the  great 
ocean.  .So  we  should  have  to  learn  the  influences 
of  the  ocean,  lakes,  and  rivers  on  the  climate  of 
the  globe,  and  their  uses  to  man;  and  watersheds 
and  hydraulic  engines  would  demand  attention. 
Then,  water  occurs  in  the  form  of  rivers  and  lakes 
underground,  where  it  is  an  active  agent  in  caus- 
ing earthquakes  and  forming  caves.  It  reappears 
as  springs  which  are  sometimes  fresh,  sometimes 
salt.  Some  springs  contain  large  quantities  of 
mineral  matter;  some  are  cold,  some  are  hot.  In- 
termittent springs,  geysers,  artesian  wells,  would 
form  subjects  of  inquiry.  A  whole  chapter  is 
required  even  to  indicate  the  various  subjects  of 
study  in  many  different  sciences  that  must  be 
pursued,  and  a  lifetime  may  be  spent  in  acquiring 
the  knowledge  that  is  necessary  to  enable  us  to 
understand  the  history  and  mystery  of  a  dew-drop, 
—* — 

The  famous  pear-tree  planted  in  1630  by  Gov. 
Endicott  at  Dan  vers,  Mass.,  having  reached  the  age 
of  over  two  hundred  and  fifty  years,  died  recently. 
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Studies  and  experiments  concerning  infectious 
diseases  are  always  very  numerous,  and  Professor 
Pasteur  has  opened  new  ways  to  medicine,  and  most 
of  the  results  obtained  in  the  new  field  are  of  real 
importance.  Concerning  the  rabic  virus,  M.  Gal- 
tier  of  Paris  has  made  some  interesting  experi- 
ments on  the  resistance  of  this  virus  to  desiccation 
and  to  cadaveric  putrefaction.  The  point  is  one 
of  importance,  as  it  is  very  useful  to  know  how 
long  dried  or  putrefied  rabic  virus  remains  danger- 
ous. Dried  virus  loses  its  virulence  in  a  pretty  short 
time,  according  to  M.  Galtier's  experiments;  the 
minimum  being  four  days,  when  the  rabic  matter 
forms  only  a  thin  layer.  Hence  the  conclusion 
that  clothes  contaminated  with  rabic  virus  cease  to 
offer  any  danger  when  they  have  been  allowed  to 
dry  during  five  or  six  days.  M.  Galtier  considers 
also  that  it  is  quite  useless  to  taboo  the  pastures  in 
which  rabid  animals  have  been,  during  a  month  or 
two,  as  is  often  done,  and  believes  that  an  inter- 
diction of  four  or  five  days  is  enough.  It  is  not 
enough,  however,  for  contamicated  waters,  as  the 
virus  remains  virulent  a  much  longer  time  in  water 
than  when  dried. 

M.  Galtier  showed,  a  year  ago,  that  the  medulla 
oblongata  of  a  rabid  dog,  buried  fifteen  days, 
keeps  all  its  virulence;  new  experiments  have 
demonstrated  the  fact  that  the  virulence  is  not 
abated  in  the  corpses  of  rabid  animals,  even 
after  thirty  and  forty-five  days'  inhumation,  when 
the  venom  centres  are  putrid  and  diffluent.  This 
fact  is  an  important  one  also,  since,  even  after 
five  or  six  weeks,  it  can  be  positively  ascertained 
whether  a  suspected  animal  was  rabid  or  not. 

Although  the  opinion  of  physicians  and  physi- 
ologists often  varies  as  concerns  the  toxic  effects  of 
copper  salts,  it  is  generally  considered  that  the  use 
of  copper  vessels  in  culinary  operations  is  detrimen- 
tal to  health,  and  nickel  has  been  much  praised  as 
a  substitute  for  copper.  MM.  Laborde  and  Kiche, 
after  many  physiological  experiments,  have  come 
to  the  conclusion  that  nickel  salts  must  be  absorbed 
in  considerable  quantity  before  becoming  obnox- 
ious, and  that  the  use  of  nickel  vessels  in  culinary 
or  pharmaceutical  operations  is  without  the  slight- 
est danger  to  health. 

Recent  experiments  on  the  effects  in  the  human 
body  of  the  new  French  balls  (Lebel  gun)  have 
shown  many  interesting  facts.  The  ball  of  the 
Lebel  gun  is  a  small  one  (8  millimeters  diameter, 
instead  of  11),  which  travels  faster  than  those  for- 
merly used  (570  meters  per  second,  instead  of  450), 
and  is  clad  in  a  dress  of  maille-chort  [German-sil- 
ver], which  gives  it  a  greater  hardness.  It  pro- 
duces much  smaller  wounds,  and  these  are  more 
limited  than  with  the  other  balls ;  bones  are  not  so 
much  shattered;  and  the  fact  that' the  ball  does 
not  (up  to  the  distance  of  1,200  meters)  remain  in 
the  body,  renders  the  treatment  much  easier.  The 
Lebel  ball  may  be  considered  as  a  humanitarian 
and  philanthropic  instrument,  in  a  large  measure. 

Tuberculosis  is  being  studied  with  much  zeal 
in  all  parts  of  the  scientific  world,  and  many  new 
methods  of  treatment  are  being  experimented,  of 
which  most  are  based  on  the  antiseptic  principles. 
Tannin,  hydrofluoric  acid,  iodoform,  aniline,  have 
been  successively  praised  and  more  or  less  aban- 
doned. Now  M.  Halter  proposes  hot-air  inhala- 
tions once  or  twice  a  day,  lasting  a  quarter  or 
half  an  hour.  The  temperature  of  the  air,  which 
must  be  quite  dry,  must  be  between  248°  and 
374°  F. ,  so  that  the  heat  of  the  iutrapulmonary  air 
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ranges  between  105°  and  113°,  which  is  the  neces- 
sary temperature  to  kill  the  bacilli. 

M.  Krull  recommends  a  similar  method,  but 
the  temperature  of  the  air  must  not  exceed  115°. 
Upon  the  whole,  nothing  is  known  of  the  positive 
effects  of  these  methods.  M.  Dettweiler  of  the 
Falkenstein  Sanatorium  has  recently  published 
(F.  Alcan,  publisher,  Paris)  a  very  interesting 
brochure  on  the  method  followed  in  his  Sanatorium, 
which  is  exclusively  devoted  to  tuberculous  pa- 
tients. The  main  points  of  the  method  are  to  oblige 
the  patient  to  live  in  the  open  air  under  all  circum- 
stances, and  to  sleep  in  open  halls  or  on  verandas, 
however  cold  it  may  be  (23°  and  14°  F.  !).  The 
great  point  is  to  have  the  patient  always  breathe 
pure  air.  The  temperature  seems  to  have  no  in- 
fluence, since  the  results  are  the  same  in  summer 
and  in  winter;  and  as  the  patients  are  well  covered, 
to  prevent  chill  and  cold,  they  become  rapidly 
accustomed  to  the  method,  and  feel  so  much 
improved,  that  they  like  it  greatly.  The  proportion 
of  successful  cases  is  twenty-five  per  cent,  and  the 
perusal  of  M.  Dettweiler's  brochure  is  really  very 
interesting. 

M.  Hallez  of  Lille  has  recently  published  a 
very  interesting  note  concerning  the  different  ani- 
mals which  fulfil  the  duties  of  scavengers  of  the 
sea-beach,  and  destroy  all  animal  corpses  and 
vegetable  detritus  which  are  washed  up  by  the  sea, 
or  brought  by  rivers.  Even  at  very  short  distances, 
the  scavengers  are  of  quite  different  sort:  in  one 
place  it  is  the  genus  Nassa ;  in  another  a  crustacean, 
Eurydice  pulchra,  or  species  of  Ligia  and  Orchestia. 

A  STATUE  of  Ampferehas  been  recently  unveiled, 
and  a  new  sanatorium  for  scrofulous  and  tuber- 
culous children  opened  in  Banyulis-sur-Mer,  on  the 
Mediterranean. 

V. 
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THE  NUMBER  OF  THE  STARS. 

The  total  number  of  stars  one  can  see  will 
depend  very  largely  upon  the  clearness  of  the 
atmosphere  and  the  keenness  of  the  eye.  There 
are  in  the  whole  celestial  sphere  about  6,000  stars 
visible  to  an  ordinarily  good  eye.  Of  these,  how- 
ever, we  can  never  see  more  than  a  fraction  at  any 
one  time,  because  a  half  of  the  sphere  is  always 
below  the  horizon.  If  we  could  see  a  star  in  the 
horizon  as  easily  as  in  the  zenith,  a  half  of  the 
whole  number,  or  3,000,  would  be  visible  on  any 
clear  night.  But  stars  near  the  horizon  are  seen 
through  so  great  a  thickness  of  atmosphere  as 
greatly  to  obscure  their  light,  and  only  the  bright- 
est one<  can  there  be  seen.  As  a  result  of  this 
obscuration,  it  is  not  likely  that  more  than  2,000 
stars  can  ever  be  taken  in  at  a  single  view  by  any 
ordinary  eye.  About  2,000  other  stars  are  so  near 
the  South  Pole  that  they  never  rise  in  our  latitudes. 
Hence,  out  of  6,000  supposed  to  be  visible,  only 
4,000  ever  come  within  the  range  of  our  vision, 
unless  we  make  a  journey  towards  the  equator. 

As  telescopic  power  is  increased,  we  still  find 
stars  of  fainter  and  fainter  light.  But  the  number 
cannot  go  on  increasing  forever  in  the  same  ratio 
as  with  the  brighter  magnitudes,  because  if  it  did 
the  whole  sky  would  be  a  blaze  of  starlight.  If 
telescopes  with  powers  far  exceeding  our  present 
ones  were  made,  they  would  no  doubt  show  new 
stars  of  the  twentieth  and  twenty-first,  etc.,  mag- 
nitudes. But  it  is  highly  probable  that  the  number 
of  such  successive  orders  of  stars  would  not  in- 
crease in  the  same  ratio  as  is  observed  in  the  eighth, 
ninth,  and  tenth  magnitudes,  for  example.  The 
enormous  labor  of  estimating  the  number  of  stars 
of  such  classes  will  long  prevent  the  accumulation 


of  statistics  on  this  question;  but  this  much  is 
certain,  that  in  special  regions  of  the  sky,  which 
have  been  searchingly  examined  by  various  tele- 
scopes of  successively  increasing  apertures,  the 
number  of  new  stars  found  is  by  no  means  in  pro- 
portion to  the  increased  instrumental  power.  If 
this  is  found  to  be  true  elsewhere,  the  conclusion 
may  be,  that,  after  all,  the  stellar  system  can  be  ex- 
perimentally shown  to  be  of  finite  extent,  and  to 
contain  only  a  finite  number  of  stars.  In  the  whole 
sky  an  eye  of  average  power  will  see  about  6,000 
stars,  as  I  have  just  said.  With  a  telescope  this 
number  is  greatly  increased,  and  the  most  powerful 
telescopes  of  modern  times  will  show  more  than 
60,000,000  stars.  Of  this  number,  not  one  out  of 
one  hundred  has  ever  been  catalogued  at  all.  .  .  . 
In  all,  314,926  stars,  from  the  first  to  the  ninth 
and  a  half  magnitude,  are  contained  in  the  north- 
ern sky,  or  about  600,000  in  both  hemispheres. 
All  of  these  can  be  seen  with  a  three-inch  object- 
glass. —  Professor  E.  S.  Holden,  in  the  August 

Century. 

— »^ 

SPIDERS'  WEBS. 

I  READ  a  statement  in  this  magazine  Hot  long 
ago,  about  the  spiders'  webs  that  cover  the  fields 
and  meadows  on  certain  mornings  in  the  summer, 
which  was  not  entirely  exact.  It  is  not  quite  true, 
in  the  sense  in  which  it  was  uttered,  that  these 
spiders'  webs  are  more  abundant  on  some  morn- 
ings than  on  others,  and  that  they  presage  fair 
weather.  Now,  the  truth  is,  that  during  the  latter 
half  of  summer  these  webs  are  about  as  abundant 
at  one  time  as  at  another;  but  they  are  much  more 
noticeable  on  some  mornings  than  on  others,  —  a 
heavy  dew  brings  them  to  view.  They  are  espe- 
cially conspicuous  after  a  morning  of  fog,  such  as 
often  fills  our  deeper  valleys  for  a  few  hours  when 
fall  approaches.  They  then  look  like  little  napkins 
spread  all  over  the  meadows.  I  saw  fields  last 
summer  in  August  when  one  could  step  from  one 
of  these  dew-napkins  to  another  for  long  distances. 
They  are  little  nets  that  catch  the  fog.  Every 
thread  is  strung  with  innumerable  fine  drops,  like 
tiny  beads.  After  an  hour  of  sunshine  the  webs 
apparently  are  gone. 

Most  country  people,  I  find,  think  they  are  due 
to  nothing  but  the  moisture;  others  seem  to  think 
that  the  spiders  take  them  in  as  morning  ad- 
vances. But  they  are  still  there,  stretched  above 
the  grass  at  noon  and  at  sunset,  as  abundant  as 
they  were  at  sunrise,  and  are  then  more  serviceable 
to  the  spiders,  because  less  visible.  The  flies  and 
insects  would  avoid  them  in  the  morning,  but  at 
midday  they  do  not  detect  them  so  readily. 

If  these  webs  have  any  significance  as  signs  of 
the  coming  weather,  this  may  be  the  explanation :  — 

A  heavy  dew  occurs  under  a  clear,  cool  sky,  and 
the  night  preceding  a  day  of  rain  is  usually  a  dew- 
less  night.  Much  dew,  then,  means  fair  weather, 
and  a  copious  dew  discloses  the  spiders'  webs.  It 
is  the  dew  that  is  significant,  and  not  the  webs.  — 
John  Burroughs,  in  Si.  Nicholas. 


SCIENTIFIC  BREVITIES. 

Preservation  of  Desmids.  —  It  is  stated  by 
W.  Migula  that  desmids  and  other  species  of  fresh- 
water algae  may  be  preserved  for  microscopic 
mounts,  with  the  complete  prevention  of  proto- 
plasmic contraction,  by  treating  them  first  with  a 
one  per  cent  solution  of  perosmic  acid  for  from  ten 
to  twenty  minutes,  and  then  placing  them  in  a  con- 
centrated solution  of  potassium  acetate,  for  mount- 
ing or  for  permanent  preservation. 

The  Signal  Service.  —  Gen.  Greely,  in  his 
annual  report,  says  that  the  percentages  of- success- 
ful weather-predictions  made  by  the  signal   oflice 


for  the  year  were  78.4;  wind,  75  5;  temperature, 
74.2;  general  average,  76.7.  The  number  of  cold- 
wave  signals  displayed  was  1,743,  of  which  1,240, 
or  71.5  per  cent,  were  verified. 

A  Leather- Wo-RM.  —  Professor  Riley,  the  emi- 
nent entomologist,  has  discovered  an  insect  which 
preys  upon  boots  and  shoes.  The  pest  can  be  de- 
stroyed by  a  vapor  of  bisulphide  of  carbon. 

Quicksand.  —  Quicksand  is  composed  chiefly  of 
small  particles  of  mica  mixed  largely  with  water. 
The  mica  is  so  smooth,  that  the  fragments  slip  upon 
each  other  with  the  greatest  facility,  so  that  any 
heavy  body  which  displaces  them  will  sink,  and 
continue  to  sink,  until  a  solid  bottom  is  reached. 
When  particles  of  sand  are  ragged  and  angular,  any 
weight  pressing  on  them  will  crowd  them  together 
until  they  are  compacted  into.a  solid  mass.  A  sand 
composed  of  mica  or  soapstone,  when  sufiiciently 
mixed  with  water,  seems  incapable  of  such  consoli- 
dation. 

Electric  Heat  Indicators,  consisting  of  ther- 
mometers incased  and  protected  by  iron  tubes,  pro- 
vided with  platinum  wires,  and  connected  to  a  sys- 
tem of  electric  bells  and  indicators  on  deck,  are  the 
latest  invention  for  preventing  spontaneous  combus- 
tion among  ship  cargoes.  Should  any  undue  heat 
arise  in  any  part  of  the  cargo,  the  mercury  in  the 
thermometers  will  rise,  make  contact  with  the  plati- 
num wire,  and  give  an  instantaneous  alarm  on  deck, 
indicating  at  the  same  time  the  exact  spot  where 
the  heat  exists. 

The  First  Lightning-Rod.  —  If  we  are  to  be- 
lieve an  Austrian  paper,  says  La  Lumiere  Electrique, 
the  first  lightning-rod  was  not  constructed  by  Frank- 
lin, but  by  a  monk  of  Seuftenberg,  in  Bohemia, 
named  Prohop  Diwisch,  who  installed  an  appa- 
ratus the  15th  of  June,  1754,  in  the  garden  of  the 
curate  of  Prenditz  (Moravia).  The  apparatus  was 
composed  of  a  pole  surmounted  by  an  iron  rod  sup- 
porting twelve  curved-up  branches,  and  terminat- 
ing in  as  many  metallic  boxes  filled  with  iron  ore 
and  closed  by  a  boxwood  cover,  traversed  by  twen- 
ty-seven sharp  iron  points,  which  plunged  at  their 
base  in  the  ore.  All  the  system  was  united  to  the 
earth  by  a  large  chain.  The  enemies  of  Diwisch, 
jealous  of  his  success  at  the  court  of  Vienna,  excited 
the  peasants  of  the  locality  against  him,  and,  under 
the  pretext  that  his  lightning-rod  was  the  cause  of 
the  great  drought,  they  made  him  take  down  the 
lightning-rod  which  he  had  utilized  for  six  years. 
What  is  most  curious  is  the  form  of  this  first  light- 
ning rod,  which  was  of  multiple  points,  like  the 
one  which  M.  Melseu  afterwards  invented. 

Cliff  Dwellings  in  Morocco.  —  Recent  dis- 
coveries have  shown  that  cliff  dwellings  are  found 
in  great  numbers  in  Morocco,  which  are  now,  aid 
probably  have  been,  inhabited  from  tlie  time  of 
their  first  construction.  These  dwellings  in  all 
particulars  are  like  those  found  in  Arizona  and 
New  Mexico  on  this  continent.  A  New  York  paper 
speaks  of  them  as  follows:  "  It  was  not  until  last 
year  that  the  Moors  would  permit  any  examination 
of  the  cliff  dwellings  which  have  long  been  known 
to  exist  some  days'  journey  south-west  of  the  city 
of  Morocco.  The  strange  city  of  the  cave-dwellers 
is  almost  exactly  like  some  of  those  in  New  Mex- 
ico and  other  territories,  which  archseologists  have 
explored.  The  dwellings  were  dug  out  of  the 
solid  rock,  and  many  of  them  are  over  two  hundred 
feet  above  the  bottom  of  the  valley.  The  face  of 
the  clifl  is,  in  places,-  perpendicular;  and  it  is  be- 
lieved that  the  troglodytes  could  have  reached  their 
dwellings  only  with  the  aid  of  rope-ladders.  Some 
of  the  dwellings  contain  three  rooms,  the  largest 
of  which  are  about  seventeen  by  nine  feet,  and 
the  walls  of  the  larger  rooms  are  generally  pierced 
by  windows.  Nothing  is  known  as  to  who  these 
cave-dwellers  were." 
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THE  RARE  METALS. 

Chemists  have  found  about  seventj'-one 
different  forms  of  matter,  which  they  call 
elements,  and  are  apparently  simple  forms  of 
matter  incapable  of  further  subdivision.  We 
say  about  seventy-one  different  forms,  because 
some  of  these  so-called  elements  have  been 
but  little  studied,  and  resemble  each  other  so 
closely  that  they  may  be  proved  to  be  identical, 
or  to  be  mixtures  of  still  simpler  forms.  The 
question  of  the  true  nature  of  the  elements  has 
been  frequentlj'  discussed  in  these  columns, 
but  is  not  connected  with  the  present  subject. 

Of  these  seventy-one  elements,  fiftj^-six  are 
metals  and  fifteen  metalloids.  It  is  rather 
difficult  to  exactly-  define  a  metal ;  but  their 
general  appearance  is  familiar  to  every  one, 
and  a  special  article  upon  this  question 
will  be  found  in  the  Science  News  for 
March,  1887.  Only  about  thirty  ele- 
ments are  at  all  common,  and  not 
more  than  twenty  are  met  with  in 
daily  life.  Sixteen  of  these  ai'e  of  a 
metallic  nature,  leaving  forty  different 
metals  which  are  rarely  seen  outside 
of  a  laboratorj-  or  mineralogical  cabi- 
net, but  which  in  their  chemical  rela- 
tions are  of  considerable  interest. 

Beginning  with  that  group  of  ele- 
ments containing  the  familiar  sub- 
stances sodium  and  potassium,  we  find 
three  other  metals  closely  allied  to 
them,  —  lithium,  rubidium,  and  cae- 
sium. Lithium  is  more  abundant  than 
the  other  two,  and  is  found  in  con- 
siderable quantity  in  many  mineral- 
spring  waters,  including  those  at  Sara- 
toga. 

It  is  the  lightest  solid  element  known, 
having  a  specific  gravity  of  0.59,  or 
about  one-half  that  of  water. 

Caesium  and  rubidium  were  also  first 
discovered  in  mineral  water  by  Bunsen  and  Kir- 
choff  in  18G0.  There  were  only  two  or  three 
grains  of  the  metals  to  a  ton  of  water,  and 
their  detection  would  have  been  impossible, 
except  for  the  spectroscope,  which  showed 
the  blue  line  of  caesium  and  the  red  one  of 
rubidium,  when  even  this  minute  quantity  was 
present.  The  metals  themselves  present  no 
especial  peculiarity  of  appearance,  and  could 
hardly  be  distinguished  by  sight  from  a  piece 
of  sodium  or  potassium. 

In  the  calcium  and  magnesium  group,  we 
find  barium  and  strontium,  which,  while  not 
very  rare,  have  but  few  practical  uses.  Stron- 
tium is  largely  used  for  making  red  fire, 
wliile  barium  gives  a  green  hue  to  the  flame. 
Cadmium  is  a  metal  resembling  zinc,  and  is 
only  important  as  being  a  constituent  of  the 
fusible  alloys  used  for  safety-plugs  in  steam- 
boilers,  automatic  sprinklers,  etc. 

Aluminium  is  no  longer  an  uncommon  metal ; 
but  there  is  a  long  list  of  similar  metals  which 
are  quite  rare,  and  of  little  or  no  practical 
importance.     They  resemble  each  other  very 


closely,  and  it  is  bj'  no  means  certain  that 
they  are  all  distinct  elements.  The  elements 
yttrium,  erbium,  terbium,  phillipium,  ytter- 
bium, and  samarium  are  very  slightly  dif- 
ferentiated, and  are  compared  by  Dr.  Crookes 
to  the  refuse  of  the  universe  "  heaped  away 
in  some  cosmical  lumber-room  ;  "  while  the 
deceptive  nature  of  another  supposed  element 
is  expressed  by  its  name,  decipium.  Gallium 
and  germanium  were  discovered  by  French 
and  German  chemists  respectivel}' ;  while 
scandium  is  remarkable,  as  agreeing  in  its 
properties  with  a  theoretical  element  which 
was  required  to  fill  a  vacant  place  in  the 
"  periodic  system  "  of  the  elements,  but  was 
until  quite  recently  unknown. 

Glucinium  is  found  in  the  emerald  and  beryl, 
and  some  of  its  salts  have  a  sweetish  taste. 
Zirconium  is  the  base  of  the  rare  minerals 
zircon  and  hyacinth,  and  thorium  is  remark- 


able for  its  specific  gravity  (9.4)  and  the 
highest  atomic  weight  (232)  of  any  element. 
Cerium  is  used  to  a  small  extent  in  medicine, 
and  lanthanum  and  didymium  closely  resemble 
it.  The  name  "lanthanum"  means  "to  lie 
concealed,"  and  was  given  on  account  of 
the  difficulty  of  its  detection ;  and  didym- 
ium closely  resembles  it,  as  the  meaning 
("  twinned  ")  of  its  name  implies.  Indium 
was  discovered  by  the  blue  line  which  it  gives 
in  the  spectroscope,  and  uranium  is  only  used 
for  the  purpose  of  coloring  glass  and  por- 
celain. 

Thallium  is  a  metal  resembling  lead,  and 
gives  a  green  line  in  the  spectroscope,  bj' 
which  it  was  first  discovered.  Titanium  is 
related  to  tin,  and  is  an  undesirable  constituent 
of  certain  iron  ores.  It  also  imparts  a  yellow 
color  to  glass  and  porcelain.  Tungsten  is  a 
valuable  addition  to  steel ;  and  tungstate  of 
soda,  applied  to  wood  or  clothing,  renders  them 
uninflammable.  Niobium  and  tantalum  resem- 
ble each  other  very  closely,  but  are  of  little 
importance. 


INIolybdenum  belongs  to  the  iron  group, 
which  also  includes  nickel,  cobalt,  and  man- 
ganese. Vanadium  is  allied  to  antimony  and 
nitrogen,  and  has  been  found  to  possess  a  re- 
markable 'oxidizing  power.  It  is  extensively 
used  for  the  production  of  aniline  black  in  dye- 
ing and  calico-printing  establishments.  About 
one  per  cent  of  vanadate  of  ammonia  added 
to  an  infusion  of  nut-galls  makes  a  very  supe- 
rior black  ink,  which,  however,  will  partially 
fade  in  time. 

We  come,  last,  to  the  rare  metals  of  the 
platinum  group,  of  which  iridium  is  the  most 
useful,  as,  on  account  of  its  excessive  hardness, 
it  is  used  for  the  points  of  gold  pens  and 
stylographs,  the  knife-edges  of  balances,  etc. 
Osmium  is  one  of  the  most  poisonous  sub- 
stances known  ;  while  palladium  is  remarkable 
for  the  readiness  with  which  it  combines  with 
hjdrogen,  apparently  forming  an  alloy,  and 
indicating  the  metallic  nature  of  that 
gas.  It  has  latelj*  been  used  as  a  sub- 
stitute for  steel  in  certain  parts  of 
watches,  to  avoid  the  effect  of  mag- 
netism on  the  works.  Ruthenium  and 
rhodium  are  of  no  special  interest. 

There  are  probably  many  other 
metals  in  existence  which  remain  to  be 
discovered.  We  are  familiar  with  but 
a  small  portion  of  the  crust  of  the 
earth,  and  know  nothing  of  what  there 
may  be  at  a  little  distance  below  it. 
In  the  "  periodic  sj'stem  "  of  the  ele- 
ments there  are  several  gaps  yet  re- 
maining to  be  filled,  and  elements  pos- 
sessing the  required  properties  may 
some  time  be  discovered.  Whatever 
new  elements  may  be  found,  will  un- 
doubtedly occur  in  ver}'  small  quan- 
tities ;  but  at  present  there  seems  to 
be  no  limitation  to  the  number  of 
"rare  metals"  read3'  to  indicate  their 
presence  in  the  spectroscope,  beakers, 
or  crucibles  of  the  chemist  who  pa- 
tiently searches  for  them. 


CARICATURE  PHOTOGRAPHS. 

It  is  an  easy  matter  for  the  photographic 
amateur  to  produce  distorted  portraits,  similar 
to  those  represented  in  the  engraving,  with  an 
ordinary  camera.  The  method  as  described 
in  La  Nature  is  as  follows  :  — 

A  full-length  picture  is  taken  in  the  usual 
way,  against  a  perfectly  plain  background,  and 
without  any  accessories.  From  this  negative 
a  positive  on  glass  is  made  by  placing  it  in  a 
printing-frame  against  a  sensitive  glass  plate, 
and  exposing  to  the  light  of  a  lamp  or  candle 
for  a  few  seconds.  The  positive  transparency 
is  developed  and  finished,  and  placed  before 
the  camera  so  that  the  light  passes  through  it, 
but  inclined  at  an  angle  to  the  camera,  either 
lengthwise  or  sidewise  according  as  the  image 
is  to  be  shortened  or  lengthened,  and  a  second 
negative  taken  which  will  give  the  distorted 
figures  shown  in  the  engraving.  To  obtain 
the  best  results,  the  lens  used  in  taking  the 
distorted  picture  must  be  of  very  short  focus, 
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and  as  small  a  diaphragm  used  as  is  possible. 
From  the  second  negative  thus  produced,  any 
number  of  positives  can  be  printed. 


OPTICAL  ILLUSIONS. 
Figs.  1  and  2  represent  two  figures  with  curved 
sides.  One  would  say  at  the  first  glance  that 
Fig.  2  is  much  the  longest,  but  actual  measurement 
will  show  that  they  are  of  exactly  the  same  size. 
The  illusion  is  due  to  the  fact  that  Fig.  1  is  really 


pushed  considerably  to  the  left,  although,  as  the 
left-hand  ends  of  both,  are  nearly  in  the  same 
line,  the  displacement  is  not  apparent. 

Fig.  3  is  another  similar  illusion.  The  fine  dots 
on  the  lower  line  are  exactly  the  same  distance 
apart;  but  the  differently  shaped  triangles  placed 
above  them  so  confuse  the  eye,  that  the  distance 


Fig  3. 


between  the  dots  at  the  ends  and  the  adjoining 
ones  appears  greater  than  between  those  in  the 
middle  of  the  line.  The  old  proverb  is  not  quite 
true;  for  "  seeing  "  is  not  always  "  believing,"  as 
the  above  diagrams  show. 


LABORATORY  NOTES. 

New  Reagent  for  Salts  of  Copper.  —  A 
solution  of  neutral  sodium  sulphite  in  which  a  little 
pyrogallic  acid  is  dissolved,  gives  an  intense  blood- 
red  solution  in  aqueous  copper  solutions  of  medium 
concentration. 

Desiccation  of  Gases. — Dibbits  has  pre- 
viously shown  how  much  moisture  remains 
unabsorbed  by  calcium  chloride  at  different 
temperatures.  Sulphuric  acid  leaves  approxi- 
mately i  milligram  of  moisture  in  100  liters  of  air 
Morley  finds  that  the  proportion  of  moisture  not 
absorbed  by  phosphorous  pentoxide  is  only  i  milli- 
gram in  1,000  liters  of  gas. 

Cleaning  Platinum  Dishes. — Dr.  P.  Vieth 
states  that  the  loss  in  weight  of  platinum  dishes  is 
due  mainly  to  the  methods  of  cleansing  them. 
Using  a  large  number  in  milk  analysis,  he  recom- 
mends that  they  be  treated  with  hot  sodic  carbon- 
ate solution  and  kept  heated  for  about  a  lialf-hour; 
this  is  thrown  away  and  the  method  repeated, 
using  a  bass-brush  (a  soft  fibre  made  from  some 
kind  of  a  sedge),  then  hot  water,  arid  wiping  dry 
with  a  duster.  No  substance  should  be  used  like 
sand,  emery,  or  similar  material. 

Method  for  Generating  Pure  Non-arsen- 
iFEROus  Sulphuretted  Hydrogen.  —  Clemens 
Winckler  takes  100  parts  heavy  spar,  25  parts  of 
coal-dust,  and  20  parts  of  common  salt..  The  two 
former  ingredients  are  finely  ground,  the  salt  is 
added,  and  the  whole  made  up  with  a  little  water 
into  a  ball,  which  is  rammed  into  a  crucible  of  25 
centimeters  in  height  and  10  centimeters  in  widtli. 
When  dry,  some  coarse  coal  is  laid  above  the  mass, 
the  lid  is  put  on,  luted  down,  except  a  small  vent- 
hole,  and  heated  for  some  hours  to  incipient  white- 


ness. The  heat  is  then  allowed  to  go  down,  the 
crucible  taken  out  of  the  furnace  and  let  cool 
quickly.  The  barium  sulphide  must  be  preserved 
in  stoppered  bottles  in  a  dry  place.  With  dilute 
hydrochloric  acid  it  yields  a  very  regular  current  of 
sulphuretted  hydrogen,  free  from  arsenic. 

Rapid  Filtration.  —  Precipitates  which  clog 
an  ordinary  filter  may  be  drained  and  washed,  even 
without  the  aid  of  a  filter  pump,  by  means  of  a 
simple  expedient  described  by  A.  B.  Clemence 
(Journ.  Anal.  Cltem.).  Cut  off  the  apex  of  a  filter, 
folded  in  the  ordinary  manner,  leaving  an  opening 
one-eighth  inch  in  diameter.  Close  this  opening 
with  a  wad  of  ab.sorbent  cotton,  pressed  down  wliile 
wet,  or  drawn  into  its  place  by  suction  with  the 
mouth.  The  ash  in  a  portion  of  the  cotton  may  be 
ascertained  beforehand  for  fine  quantitative  work, 
but  this  should  be  very  small. 

A  Glycerine  Reaction.  — A  pharmacist  at 
Hatten,  named  Merkling,  has  disSovered  what  he 
supposes  to  be  a  characteristic  reaction  for  glycer- 
ine. A  borax  pearl,  he  says,  moistened  with 
glycerine  or  with  a  small  quantity  of  glycerine 
sohition,  and  then  he;ited  in  the  blowpipe  flame, 
colors  the  flame  green.  This  reaction  will,  he 
assures  us,  enable  the  operator  to  detect  as  little 
as  one  per  cent  of  glycerine  in  a  watery  solution. 

Paper  for  Cleaning  Lenses.  —  Profe.ssor 
Simon  Gage  of  Cornell  University  strongly  recom- 
mends the  Japanese  paper  napkins  for  wiping  and 
cleaning  lenses.  Professor  Gage  says,  "  I  used, 
prior  to  the  Japanese  paper,  the  '  silver  tissue  ' 
used  by  jewellers  for  wrapping  fine  jewelry,  silver- 
ware, etc.  Both  papers  are  entirely  free  from  kaolin 
and  other  material  likely  to  scratch  orinjure  lenses  ; 
and  as  they  can  be  had  at  '  next  to  nothing,'  a  fresh 
piece  can  always  be  used,  thus  avoiding  the  dust  of 
the  atmosphere  which  settles  on  every  thing  ex- 
posed, even  for  a  few  minutes,  in  large  cities." 

Improved  Automatic  Valve  for  Flasks  — 
A  correspondent  of  tlie  Chemical  Neivs  describes 
a  new  form  of  valve  for  automatically  sealing  the 
mouth  of  flasks,  as  follows:  "Having  often  been 
annoyed  by  the  frequency  with  which  the  valve 
made  of  india-rubber  tubing  —  generally  used  when 
performing  analyses  by  reduction  —  gets  out  of 
order,  and  will  not  act,  I  was  led  to  make  use  of  a 
modification,  the  nature  of  which  is  explained  in 
a  few  words:  Instead  of  the  piece  of  tubing  with  a 
slit  in  it,  I  make  a  glass  bulb,  the  size  of  which 
varies  with  that  of  the  flask  in  use,  and  over  this 
bulb  I  slip  a  small  piece  of  india-rubber  tubing 
suflicient  to  cover  the  bulb  completely.  The  shank 
of  the  bulb  should  be  about  three  centimeters  long, 
and  should  be  dropped  into  the  neck  of  the  flask,  so 
that  the  globular  portion  rests  on  the  top.  When 
ebullition  has  entirely  cea.sed,  and  the  flame  is 
removed  from  under  the  flask,  the  partial  vacuum 
caused  by  the  rapidly  cooled  gases  inside  draws 
the  bulb  tightly  down  on  the  flask  neck,  thus 
making  a  perfectly  air-tight  stopper,  which  requires 
considerable  force  to  remove." 


INDUSTRIAL  MEMORANDA. 

Prepared  Mortar.  —  In  Berlin  and  other  large 
cities  in  Germany,  mortar  is  manufactured  in  large 
quantities,  and  sold  to  builders  by  the  barrel. 

A  Useful  Magnet.  —  At  the  great  steel-works 
in  Cleveland  a  large  electro-magnet  is  used,  sus- 
pended from  a  crane,  to  pick  up  iron  or  steel  bars 
and  billets.  It  will  take  up  eight  hundred  pounds, 
and,  as  soon  as  the  electric  current  is  turned  off 
after  moving,  drop  it  in  the  proper  place,  thus 
doing  tiie  work  of  a  gang  of  men. 

The  Power  of  Niagara. — Professor  Ayrton 
has  calculated  that  1200,000,000  worth  of  force  is 
wasted  annually  at  Niagara  Falls,  —  wasted  in  the 


sense  of  not  being  used.  He  says,  "  If  we  take  as 
a  low  estimate  that  a  large,  well-made  steam-engine 
burns  only  2  pounds  of  coal  per  horse-power  per 
hour,  the  coal  consumption  which  would  be  equiva- 
lent to  the  waste  of  power  at  Niagara  would  exceed 
150,000,000  tons  per  annum,  which,  at  only  $1  25 
or  $1.50  per  ton,  means  some  1200,000,000  wasted." 

The  Compressed  Carbonic-Acid  Gas  Indus- 
try IN  Germany,  in  consequence  of  the  running- 
out  of  the  patent  rights  two  years  ago,  is  now  worked 
in  ten  factories,  instead  of  in  two,  as  formerly.  The 
Berlin  Limited  Company,  the  first  of  the  kind,  which 
has  also  works  on  the  Rhine,  has  an  annual  sale  of 
about  500,000  kilometers.  Of  the  compressed  gas, 
about  70,000  kilometers  are  used  in  Berlin  daily. 
The  price,  with  the  increased  competition,  has 
fallen  from  $4.00  for  an  8-kilometer  bottle,  to  $1.25. 

The  English  Fast  Train  Record.  —  During 
the  recent  railway  racing  to  Edinburgh  and  (jlas- 
gow  the  North-eastern  Company  made  no  change 
in  their  engines.  The  regular  engines  that  liad 
been  on  the  Scotch  service  were  used  all  the  time, 
and  in  nearly  all  ca.ses  these  were  compound  engines. 
They  had  a  pretty  heavy  train  throughout,  and  well 
filled  with  passengers  and  luggage.  On  the  last 
day  of  the  accelerated  running  they  ran  into  Edin- 
burgh thirty-four  minutes  before  time.  The  run 
was  done  from  Newcastle  to  Edinburgh,  125  miles, 
in  128  minutes  by  compound  engine  No.  117.  This 
is  at  the  rate  of  58.6  miles  for  the  whole  run,  and 
beats  the  record. 

The  Highest  Chimney  in  the  United  States. 
—  The  chimney  which  has  just  been  completed  for 
the  Clark  Thread  Company,  at  Newark,  N.J.,  is  the 
highest  chimney  in  the  United  States,  and  one  of 
the  highest  in  the  world.  Three  higher  stacks  are 
cited  as  existing  in  Scotland,  but  they  were  built 
for  carrying  off  noxious  fumes  from  chemical  works, 
and  not  for  creating  a  draft  for  steam-boiler  fur- 
naces. These  chimneys  are  Townsend's,  at  Port 
Dundas,  Gla,'gow,  which  is  454  feet  high;  Saint 
llollox,  at  Glasgow,  i'dQ^  feet  high;  and  Dobson  & 
Barlow's,  at  Bolton,  367  feet  high.  The  Clark 
chimney  is  335  feet  high,  and  supplies  draught  for 
32  boilers,  having  an  aggregate  capacity  of  4,000- 
horse  power.  The  cost  of  the  chimney  is  said  to 
have  been  $35,000. 

To  Cool  a  Hot  Journal.  —  Quite  an  ingenious 
way  of  cooling  a  journal  tliat  cannot  be  stopped  is 
to  hang  a  short  endless  belt  on  the  shaft  next  to  the 
box,  and  let  the  lower  part  of  it  run  in  cold  water. 
The  turning  of  the  shaft  carries  the  belt  slowly 
around,  bringing  fresh  cold  water  continually  in 
contact  witli  the  heated  shaft,  and  without  spilling 
or  spattering  a  drop  of  the  water. 

Iodide  of  Mercury  in  Tanning.  —  The  addi- 
tion of  a  small  quantity  of  iodide  of  mercury  to 
skins  is  found  to  effectually  prevent  fermentation 
setting  in,  and  at  the  same  time  to  produce  no 
injurious  effects  in  the  subsequent  tanning  opera- 
tions. It  is  said  that  the  mercury  salt  acts  as  a  pre- 
servative of  the  constituents  of  the  tannin  liquors, 
and  that  leather  produced  from  skins  that  have 
been  previously  treated  in  this  manner  is  superior 
to  that  tanned  in  the  ordinary  way.  ^lessrs.  Col- 
lin &  Benoist,  the  French  chemists,  who  have  ex- 
perimented with  this  anti-ferment,  state  that  it 
completely  prevents  the  liquefaction  of  the  gelatine 
which  takes  place  in  putrefying  hides,  and  thus 
saves  them  from  this  loss.  A  saving  is  also  effected 
by  its  use  in  the  prevention  of  the  decomposition 
of  the  tannin  in  the  tanning  liquid,  which  is  usu- 
ally hastened  by  the  introduction  of  the  hides  when 
in  a  state  of  decomjiosition .  The  amount  of  iodide 
of  mercury  required  is  so  small,  that  there  is  no 
possible  danger  from  poisoning,  either  to  the  woik- 
men  or  to  those  subsequently  using  the  leather,  in 
its  use. 
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THE  CHEMISTRY  OF  BEEAD-MAKING. 
The  transformation  of  the  flour,  obtained  by 
grinding  wheat,  into  a  soft,  spongy,  nutritious 
mass  known  as  bread,  although  a  matter 
of  everj'-day  occurrence,  is  dependent  upon 
some  vei-y  peculiar  and  important  chemical 
changes.  If  flour  is  mixed  with  water  to  form 
a  dough,  and  dried  at  the  temperature  of  the 
air,  an  unpleasant- tasting  mass  is  obtained, 
which  contains  the  starch  of  the  flour  in  an 
unaltered  and  insoluble  state,  and  very  diffi- 
cult of  digestion ;  and  to  obtain  a  nutritious 
and  palatable  bread,  it  is  necessary  to  induce 
certain  chemical  and  physical  changes  in  the 
flour. 

Wheat  flour  is  principally  composed  of 
starch,  and  contains,  on  an  average,  about 
sixty-three  per  cent  of  that  substance,  with 
fifteen  per  cent  of  water.  The  remainder  is 
made  up  of  small  amounts  of  sugar,  fat, 
casein,  and  a  mixture  of  various  gummj' 
bodies,  generally  known  as  gluten.  This 
gluten  is  an  important  part  of  the  flour, 
giving  it  consistency  and  flavor,  and  also 
rendering  it  more  nutritious.  By  kneading 
flour  under  a  gentle  stream  of  water,  the 
starch  can  be  washed  away  and  the  gluten 
separated. 

The  action  of  the  heat  in  baking  causes 
certain  changes  to  take  place  in  the  starch,  by 
which  it  is  rendered  soluble,  and  to  some 
extent  converted  into  another  substance  re- 
sembling gum,  and  known  as  dextrine.  The 
outside  of  the  loaf  is  altered  to  a  greater  ex- 
tent, forming  the  crust.  These  changes  "have 
the  effect  of  rendering  the  bread  both  nutri- 
tious and  palatable ;  but  to  prevent  its  be- 
coming a  heavy,  solid  mass  of  dried  dough,  it 
must  be  "  raised,"  or  inflated  with  gas,  so  as 
to  convert  it  into  a  light,  spongy  substance 
which  can  be  easily  masticated  and  digested. 

The  gas  used  for  this  purpose  is  always  car- 
bonic dioxide,  and  the  best  method  to  develop 
it  in  the  mass  of  dough  is  to  set  up  a  vinous 
or  alcoholic  fermentation  by  the  addition  of 
j'cast.  This  substance  is  a  most  remarka- 
ble living  organism,  which,  when  introduced 
into  the  dough,  begins  to  feed  upon  the  starcli, 
which  it  changes  into  alcohol  and  carbonic- 
acid  gas.  Owing  to  the  tenacious  nature  of 
the  dough,  the  gas  cannot  escape,  but,  as  It 
expands,  renders  it  spongj-  and  light.  Tiie 
heat  of  the  baking-oven  still  further  expands 
the  gas,  and  completes  the  process,  at  the  same 
time  killing  tlie  yeast,  and  preventing  further 
fermentation.  If  the  fermentation  continues 
too  long,  it  passes  over  into  the  acetic  variety, 
the  alcoiiol  is  changed  to  vinegar,  and  the 
bread  "  sours." 

Tiie  alcohol  produced  in  the  process  is 
nearly  all  dissipated  in  the  baking  ;  but  it  is  an 
appreciable  quantity-,  and  some  years  ago  a 
company  was  formed  in  England  to  introduce 
appliances  for  condensing  and  saving  it.  The 
method  was  found  impracticable,  but  it  created 
considerable  excitement,  and  one  baker  adver- 
tised to  sell  his  bread  "  with  all  the  gin  in  it." 


When  baking-powder  is  used  as  a  leavening 
agent,  carbonic-acid  gas  is  formed  in  the 
dough  as  with  yeast,  only  it  is  set  free  by  the 
reaction  of  certain  chemicals  upon  each  other, 
forming  salts  which  remain  in  the  bread,  and 
none  of  the  constituents  of  the  flour  are  de- 
composed. A  process  has  also  been  tried  of 
kneading  the  dough  in  closed  vessels  with 
water  containing  carbonic-acid  gas  in  solution 
under  pressure,  like  soda-water ;  the  supposi- 
tion being,  that  when  the  pressure  was  removed, 
the  gas  would  expand,  and  cause  the  dough  to 
rise.  This  aerated,  bread,  as  it  was  called,  has 
been  made  both  in  this  country  and  England  ; 
but  the  method  has  not  been  successful,  and  it 
is  not  now  in  use. 

It  is  interesting  to  note  that  the  style  of 
oven  and  method  of  bread-baking  in  use  in 
Euro|)e  at  present  has  undergone  little  or  no 
change  since  the  earliest  limes.  The  old-fash- 
ioned brick  oven  is  still  used,  and  the  fire  built 
inside  until  the  necessary  heat  is  obtained, 
when  it  is  raked  out,  and  the  loaves  put  in  its 
place.  Altiiough  the  method  is  a  clumsy  and 
wasteful  one,  it  must  be  confessed  that  the 
bread  produced  by  the  French  and  German, 
and  especially  tiie  Viennese,  bakers,  is  unex- 
ce))tionable  in  quality.  Probably  the  care 
used  in  mixing  and  kneading  has  as  much  to 
do  with  the  result  as  the  baking  itself. 

Bread  is  not  often  adulterated,  but  the  defi- 
ciencies of  a  poor  flour  are  sometimes  covered 
up  by  the  addition  of  alum  or  a  minute  quan- 
tity of  sulphate  of  copper  (blue  vitriol). 
These  substances  render  the  bread  whiter  and 
of  a  better  consistency,  but  are  not  only  a 
fraud  upon  the  purse  of  the-  consumer,  but 
detrimental  to  his  health  .as  well.  Most  of  the 
cheaper  varieties  of  baking-powder  contain 
alum,  and  their  use  cannot  be  recommended. 

The  art  of  bread-making  has  been  known 
from  the  earliest  times,  and  as  early  as  the 
period  of  the  Jewish  exodus  the  process  of 
leavening  was  in  general  use.  In  the  museum 
at  Naples  there  are  exhibited  loaves  of  bread 
taken  from  a  shop  at  Pompeii  and  stamped 
with  the  name  of  the  baker.  They  are  perfect 
in  shape,  but  are  quite  black,  probably  from 
the  heat  of  the  volcanic  ashes  which  were  cast 
upon  the  city  from  Vesuvius.  AVhen  properly 
made,  bread  is  a  most  wholesome  and  nutri- 
tious food,  and,  with  the  other  cereal  products, 
forms  the  principal  means  of  sustenance  of  a 
large  majoritj'  of  the  human  race. 


man,  as  shown  in  the  accompanying  illustra- 
tion (from  the  Magasin  Pittoresque).  This 
accidental  resemblance  gave  rise  to  the  most 
absurd  superstitions.  It  was  said,  that,  when 
the  root  was  pulled  from  the  ground,  it  gave 
forth  terrible  shrieks  and  groans,  which  turned 
to  stone  any  one  who  heard  them.  To  avoid 
this  unpleasant  consequence,  it  was  customary 
to  tie  a  hungry  dog  to  the  plant,  and,  having 
thrown  a  piece  of  meat  before  him,  to  run 
quickly  away,  and  out  of  earshot  of  the  botan- 
ical lamentations.  The  dog,  in  his  struggles 
to  reach  the  food,  would  uproot  the  much- 
prized  plant,  and,  it  is  fair  to  suppose,  was  at 
once  transformed  into  a  canine  petrifaction; 
but,  as  no  specimens  have  ever  been  preserved. 


tlie  fate  of  the  unhappy  animal  must  be  con- 
sidered as  doubtful. 

Tlie  mandrake  is  a  European  plant;  but  in 
this  country  the  Podophyllum,  or  May-apple, 
is  sometimes  called  by  that  name.  It  belongs, 
however,  to  an  entirely  distinct  famil}'. 


TIIE  MANDRAKE. 

The  mandrake  {Alropa  viandragora)  is  a 
plant  which  has,  from  ancient  times,  been  cele- 
brated for  the  resemblance  of  its  root  to  the 
human  figure.  Pythagoras  called  it  the  an- 
thropomorphon,  or  plant  of  human  form,  and 
in  some  countries  it  is  known  as  the  "  man- 
faced  tree."  Tiie  plant  possesses  dangerous 
narcotic  properties,  and  was  an  ingredient  of 
the  poisonous  philters  and  potions  of  the  sor- 
cerers and  magicians  of  the  Middle  Ages. 

The  mandrake  has  a  bifurcated,  hairy  root, 
which,  with  a  little  alteration,  can  be  trans- 
formed into  a  very  good  representation  of  a 


A  NEW  METHOD  OF  rOTATO  CULTURE. 
The  old-fashioned  method  of  planting  pota- 
toes in  hills  bids  fair  to  be  superseded  by  the 
"  trench  method  "  introduced  the  past  season 
b}-  the  Rural  New-Yorker.  It  is  claimed  that 
the  yield  is  largely  increased,  the  bad  effects 
of  drought  are  prevented,  and  the  tubers  are 
larger  and  better  developed.  The  following 
description  of  the  method  is  taken  from  the 
columns  of  our  contemporary  : : — 

The  seed  potatoes  were  spread  out  singly  in  a 
warm  room.  The  eyes  of  the  "seed  end"  soon 
pushed,  forming  short,  warty  shoots.  The  eyes  of 
the  other  portions  of  the  potatoes  grew  but 
slightly.  The  object  of  placing  the  seed  potatoes 
in  a  warm,  light  room  was  to  secure  the  most  vig- 
orous "seed"  for  the  contest  plot.  All  potatoes 
the  eyes  of  which  seemed  dormant  or  feeble  were 
rejected.  They  were  cut  according  to  the  number 
of  strong  eyes  developed,  the  object  being  to 
have  at  least  three  to  a  piece.  On  April  18  the 
trenches  were  dug  with  a  spade  about  seven  inches 
deep  and  a  full  foot  in  width.  As  we  have  not  as 
yet  determined  whether  it  is  better  to  strew  the 
fertilizer  tmdtr  or  over  the  seed,  it  was  sown 
both  under  and  over.  Eight  hundred  and  eighty 
pounds  were  first  evenly  sown  in  the  bottom  of  the 
trench,  and  incorporated  with  the  soil.  On  this, 
an  inch  or  so  of  soil  was  raked,  and  the  seed-pieces 
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were  placed  exactly  one  foot  apart,  the  trenches 
being  tliiee  feet,  measuring  from  the  middle  of 
each.  These  were  covered  with  another  inch  of 
soil,  and  powdered  sulphur  was  scattered  upon  it 
at  the  rate  of  400  pounds  to  the  acre.  Then  an 
additional  spread  of  fertilizer,  at  the  rate  of  880 
pounds  to  the  acre,  was  given,  making  in  all  1,760 
pounds  to  the  acre.  The  trenches  were  then  re- 
filled with  the  soil  taken  out,  which,  being  some- 
what lighter  than  the  rest,  left  the  soil  of  the 
trenches  higher  than  that  between. 

We  are  careful  not  to  compact  the  trench  soil 
any  more  than  can  be  helped.  The  ridge  left  soon 
settles  to  the  general  level,  and  is  so  preserved 
during  the  season,  as  all  hilling  up  is  carefully 
avoided.  The  plot  was  planted  to  the  following 
varieties,  all  seedlings  of  the  Rural  New-Yorker:  — 

No.  2    ....    33  pieces  —  one  trench. 
No.  3    ....    66     "      —two  trenches. 
No.  4    ....    66     ••      —  " 

Making,  in  all,  165  pieces,  which,  being  placed  one 
by  three  feet  apart,  made  just  one-eighty-eighth 
of  an  acre. 

The  result  of  this  experiment  was  certainly 
quite  remarkable.  The  j'ield  from  seedling 
No.  2  was  at  the  rate  of  1,076  bushels  to  the 
acre.  No.  4  gave  644  bushels  to  the  acre, 
while  No.  3,  on  account  of  the  plants  being 
nearly  destroyed  by  the  flea-beetle,  gave  only 
276  bushels  to  the  acre  of  imperfect  potatoes. 
The  attempt  to  raise  over  700  bushels  of  pota- 
toes to  the  acre  is  to  be  renewed  next  year, 
and  the  result  will  be  looked  for  with  interest. 

How  much  of  this  extraordinary  yield  is 
due  to  the  "trench  method"  of  cultivation, 
and  how  much  to  the  special  attention  and 
extra  fertilization  given  to  the  experimental 
crop,  is  uncertain ;  but  we  think  it  has  been 
clearly  shown  that  the  new  sj-stem  is  a  great 
improvement  on  the  old  one,  and  we  commend 
it  to  the  attention  of  agriculturists.  The 
Rural  New-Yorker  publishes  numerous  let- 
ters from  correspondents  who  have  raised  pota- 
toes the  past  season  by  the  new  method,  and 
all  agree  that  it  is  an  advantageous  one. 
— • — 
HOW    TO  TELL  A  HORSE'S  AGE. 

The  foal  is  born  with  twelve  grinders.  When 
four  front  teeth  have  made  their  appearance,  the 
colt  is  twelve  days  old;  and  when  the  next  four 
assert  themselves,  its  age  will  be  about  twenty- 
eight  days.  The  corner  teeth  make  their  appear- 
ance when  the  foal  is  eight  months,  and  these 
latter  attain  the  height  of  the  front  teeth  at  the 
age  of  a  year.  The  two-year  old  has  the  kernel 
(the  dark  substance  in  the  middle  of  the  tooth's 
crown)  ground  out  of  all  the  front  teeth.  In  the 
third  year  the  middle  front  teeth  are  being  shifted; 
and  when  three  years  old,  those  are  substituted  by 
the  permanent  or  horse  teeth,  which  are  larger  and 
more  yellow  than  their  predecessors.  The  next 
four  teeth  are  shifted  in  the  fourth  year,  and  the 
corner  teeth  in  the  fifth,  giving  place  to  the  per- 
manent nipper. 

At  five  years  of  age  a  horse  has  forty  teeth,  of 
which  twenty-four  are  giinders  far  back  in  the 
jaw,' with  which  we  have  little  to  do.  But,  be  it 
remembered,  horses  invariably  have  tushes,  which 
mares  very  rarely  do.  Before  the  age  of  six  is 
arrived  at,  the  tush  is  full-grown,  and  has  a  slight 
groove  on  its  internal  surface  (which  generally  dis- 
appears with  age,  the  tush  itself  becoming  more 
rounded  and  blunt) ;  and  at  six  the  kernel  or  mark 
is  worn  out  of  the  middle  front  teeth.     There  will 


still  be  a  difference  of  color  in  the  centre  of  the 
tooth. 

The  tushes  have  now  attained  their  full  grpwth, 
being  nearly  or  quite  an  inch  in  length;  convex 
without,  concave  within,  tending  to  a  point,  and 
the  extremity  somewhat  curved.  Now,  or  perhaps 
some  months  before,  the  horse  may  be  said  to  have 
a  perfect  mouth. 

At  seven  years,  the  mark,  as  described,  is  very 
nearly  worn  out  of  the  four  centre  nippers,  and  fast 
wearing  away  in  the  corner  teeth,  especially  in 
mares;  but  the  black  mark  still  remains  in  the 
centre  of  the  tooth,  and  is  not  completely  filled  up 
until  the  animal  is  eight  years  old.  As  he  gets  on 
past  seven,  the  bridle  teeth  begin  to  wear  away. 

At  eight  the  kernel  has  entirely  disappeared 
from  all  the  lower  nippers,  and  begins  to  decrease 
in  the  middle  nippers.  It  is  now  said  to  be  "  past 
mark  of  mouth." 

When  more  than  seven,  the  knowing  ones  are 
accustomed  to  go  by  appearances  of  the  upper 
fronts,  from  which  some  conclusions  may  certainly 
be  drawn,  as  the  marks  remain  in  them  long  after 
they  have  been  lost  from  the  bottom  ones.  Much 
reliance  can  never  be  placed  on  the  tushes,  for  some- 
times they  may  be  found  quite  blunt  at  eight,  and 
as  often  remain  pointed  at  eighteen;  and  sometimes 
those  in  the  same  mouth  will  show  an  apparent 
difference  of  a  year  or  more. 

There  are  indications  which  enable  very  shrewd 
observers  to  guess  at  a  horse's  age  after  eight  years 
even,  but  none  to  enable  accurate  determination. 
In  the  ninth  year  the  mark  has  entirely  disap- 
peared from  the  upper  middle  teeth,  and  the  hook 
on  the  corner  only  has  increased  in  proportion  as 
the  bridle  teeth  lose  their  points.  At  eight  the 
upper  surfaces  of  the  nippers  are  all  oval;  and  as 
the  animals  get  older,  they  diminish  in  width  but 
not  in  thickness;  they  become  more  rounded,  and 
appear  wider  apart. 

At  twelve  years  of  age  the  crown  of  all  the  lower 
front  teeth  has  become  somewhat  triangnlar,  and 
the  bridle  teeth  much  worn  down ;  but  any  thing 
further  must  be  left  to  experts,  and  would  serve  no 
useful  purpose  to  enlarge  upon  here.  AVe  must 
not,  however,  omit  to  mention  the  fact,  that,  as 
horses  advance  in  age,  their  gums  shrink  away, 
conveying  that  long,  narrow  appearance  of  the 
teeth  which  has  long  formed  the  subject  of  a  prov- 
erb. They  likewise  lose  their  upright  appearance, 
and  appear  to  lean  forward,  more  particularly  the 
upper  ones,  which  assume  an  arched  shape. 

Beyond  the  indications  of  age  afforded  by  the 
teeth,  are  some  others,  which  very  little  experience 
will  render  familiar.  A  dark-colored  horse,  as  a 
brown  or  a  bay,  will  in  time  turn  gray  about  the 
face,  mane,  and  top  of  the  tail.  The  back  becomes 
hollow,  and  the  pit  or  cavity  about  the  eyes  gets, 
by  degrees,  more  and  more  pronounced.  —  Dublin 
Farmers'  Gazelle. 


SOME  IMMENSE  CAKES. 
The  Germans  have  always  been  great  adepts 
in  the  baking  of  cakes,  and  various  achievements 
on  this  gastronomic  field  have  attained  some  his- 
toric renown.  When  the  Emperor  Maximilian  was 
crowned  in  Frankfort-on-the-Main,  in  the  year  1562, 
there  was  (as  the  chronicles  of  that  town  inform 
us)  erected  on  the  Koemerberg  (the  place  before 
the  Roemer,  the  great  civic  building  or  town-hall) 
a  shed  made  entirely  of  cakes,  in  which  a  whole 
ox  was  roasted.  This  ox  was  fastened  to  a  wooden 
spit  by  the  head  and  feet;  and  it  was  filled  inside 
with  all  sorts  of  animals,  such  as  a  pig,  a  sheep, 
a  deer,  some  sucking  pigs,  partridges,  peacocks, 
little  birds,  geese,  ducks,  hens,  and  sausages.  The 
roasting  of  this  ox  commenced  on  Sunday  be- 
fore the  coronation,  and  lasted  till  the  Monday 


in  the  week  following,  and  the  shed  from  cakes 
was  erected  round  it.  The  people  stormed  the 
shed,  and  demolished  it,  and  every  one  wanted  to 
get  something  of  the  cake  and  the  roasted  ox :  but 
hardly  one  out  of  twenty  could  get  a  piece,  and 
those  who  had  the  good  fortune  to  carry  off  some- 
thing were  not  able  to  keep  it,  —  there  were  always 
ten  at  hand  who  wanted  to  divide  with  him ;  and 
nobody  was  more  amused  than  those  who  looked 
at  the  performance  from  a  distance. 

Augustus  the  Strong,  elector  of  Saxony  and 
king  of  Poland,  who  died  in  1733,  had  a  similar 
monster  baked  in  the  camp  of  Zeithain.  Five  tons 
of  flour  were  imported  from  France,  one  tun  of 
milk,  a  ton  of  butter,  and  a  tun  of  yeast;  forty- 
eight  hundred  eggs  were  used  for  it,  and  a 
special  oven  was  erected  for  the  cake  which  was 
thirty  feet  long  and  fifteen  feet  broad.  In  a  sol- 
emn procession,  drawn  by  eight  horses,  the  harness 
of  which  was  ornamented  with  "bretzels,"  the 
gigantic  cake,  covered  with  flowers,  was  drawn 
along.  The  master  baker  marched  in  front  with  a 
knife  seven  feet  long;  sixteen  assistants  followed 
with  flags;  carts  with  cooked  meat  and  drink 
closed  the  procession;  and  the  god  Bacchus  sat  on 
a  cask.  Arrived  before  the  king's  tent,  the  proces- 
sion halted.  The  Minister  mounted  the  cake  by 
means  of  a  ladder,  offered  the  first  piece  to  the 
king,  the  following  ones  to  the  court  lords  and 
ladies,  and  the  rest  was  speedily  demolished  by  the 
soldiers,  who  stormed  it  in  regular  siege  fashion. 


GLEANINGS. 

The  number  of  hides  imported  into  England  for 
home  consumption  is  estimated  at  nine  millions  per 
annum,  which,  together  with  the  domestic  hides, 
bring  the  total  number  to  about  twenty  millions. 

An  "  Inch  of  Rain  "  means  a  gallon  of  water 
spread  over  a  surface  of  nearly  two  square  feet,  or 
a  fall  of  about  one  hundred  tons  on  an  acre  of 
ground. 

Breton  Cattle.  —  A  North-eastern  piovince  of 
France,  called  Brittany,  is  the  home  of  Breton  cat- 
tle. In  color  they  are  black  and  white,  and  are 
small  and  hardy,  live  on  scant  pasturage  in  sum- 
mer, and  are  supplied  in  winter  with  cheap  native 
provender.     The  cows  are  fine  milkers. 

The  Burning  Bush.  — An  herbaceous  peren- 
nial named  Dictamnus  Fraxinella  is  sometimes 
called  the  burning  bush,  from  the  fact  that  the 
volatile  oil  generated  by  its  flowers  will,  on  a  fine 
summer's  evening,  ignite  if  a  lighted  match  is 
held  above  the  flower.  It  is  a  very  simple  plant  to 
grow,  and  will  thrive  in  almost  any  soil.  Is  easily 
raised  from  seed  or  by  division. 

Giant  Tree  in  California. — An  engineer 
of  the  Comstock  mines  reports  that,  while  spending 
some  time  recently  in  the  wilds  of  the  Sierras,  in 
Tulare  County,  California,  he  came  upon  an  enor- 
mous tree  of  the  sequoia  species,  which  he  believes 
to  be  the  largest  on  the  continent.  The  party  had 
no  rule  with  them,  but  one  of  them  measured  the 
giant  with  his  rifle,  which  is  four  feet  in  length. 
He  found  it  to  be  forty-four  lengths  of  his  gun  in 
circumference,  at  a  point  above  the  ground  as  high 
as  he  could  reach.  The  top  of  the  tree  has  been 
broken  off,  but  it  is  still  of  great  height. 

To  Exterminate  the  Thistle.  —  The  famous 
Henry  Ward  Beecher,  preacher  and  fancy  farmer, 
claimed  to  have  solved  the  problem  of  getting  rid 
of  the  Canada  thistle.  He  said,  '  The  only  way 
to  exterminate  the  weed  is  to  plant  it  for  a  crop, 
and  propose  to  make  money  out  of  it.  The  worms 
will  gnaw  it,  bugs  will  bite  it,  beetles  will  bore  it, 
spiders  will  web  it,  birds  will  peck  it,  heat  will 
scorch  it,  cold  will  freeze  it,  rains  will  drown  it, 
and  mildew  and  blight  will  cover  it." 
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At  the  close  of  another  vohiine  of  The  Pop- 
ular Science  Ifews,  the  publishers  wish  to 
acknowledge  the  many  kind  words  of  encour- 
agement and  appreciation  received  fi'om  its 
readers.  Thej-  are  constantl}'  endeavoring  to 
extend  the  usefulness  and  influence  of  the 
paper,  and  are  pleased  to  know  that  their 
attempts  have  been  rewarded  with  some  meas- 
ure of  success.  The  death  of  Dr.  Nichols, 
early  in  the  3ear,  left  a  vacancy  in  the  edito- 
rial staff  which  can  never  be  completely  filled  ; 
but  the  list  of  eminent  scientific  and  profes- 
sional writers  who  regularly  contribute  to  its 
columns  was  never  larger  than  at  present,  and 
will  be  increased  during  the  coming  jear.  A 
special  feature  of  the  Januar}-  number  will  be  a 
paper  by  Professor  Frederick  Le  Roj'  Sargent, 
upon  "Maize,"  or  Indian  corn,  illustrated 
bj'  original  drawings.  It  will  be  completed 
in  two  parts,  and  will  be  of  unusual  interest. 
Articles  of  special  interest,  by  Professors 
Young,  Shaler,  Sumner,  P>rinton,  and  others, 
will  be  published  during  the  year.  The  pub- 
lishers would  also  make  mention  of  the  bills 
for  1889,  which  will  be  found  enclosed  in  the 
present  number,  and  bespeak  for  them  an 
earlv  attention. 


A  MATHEMATICAL  reader  of  the  Science 
News  has  calculated  that  if  every  subscriber 
should  send  in  one  new  name  annuall}',  in 
twelve  years  the  entire  population  of  the 
United  States  would  be  entered  upon  our  mail- 
ing list.  We  hardly  expect  to  increase  our 
list  to  that  extent,  but  would  suggest  that 
ever}-  reader  should  at  least  make  an  attempt 
at  the  practical  demonstration  of  the  problem, 
and  the  results  cannot  be  otherwise  than  grati- 
fying to  all  concerned. 


The  sons  of  the  late  Alvan  Clark  are  about 
to  undertake  a  telescopic  oliject-glass  of  fort}' 
inches  in  diameter,  thus  exceeding  the  one 
made  for  the  Lick  observatory  by  four  inches 
of  diameter.  This  will  have  a  light-gather- 
ing power  —  one  of  the  most  important  prop- 
erties of  an  object-glass  —  about  one-fourth 
greater  than  the  Lick  telescope,  and  its  suc- 
cessful completion  will  be  awaited  with  interest. 
Not  the  least  difficult  part  of  the  work  will  be 
to  obtain  a  piece  of  glass  of  the  required  size 
free  from  defects  ;  but  if  this  can  be  procured, 
we  have  little  doubt  that  the  lens  will  be  suc- 
cessfully ground  and  finished. 


reous  lustre  was  obtained.  It  would  thus 
appear  that  the  peculiar  lustre  of  metals  de- 
pends upon  their  great  opacity,  and  not,  as  has 
been  supposed  by  some,  upon  the  combined 
reflections  from  two  surfaces,  due  to  the  par- 
tial transparency  of  the  metallic  surface.  In 
other  words,  the  metallic  lustre  depends  upon 
the  physical  condition  of  the  substance,  and 
not  upon  its  chemical  nature. 


The  Franklin  Institute  of  Philadelphia  offers 
certain  medals  and  prizes  for  meritorious  dis- 
coveries or  inventions  in  the  arts  and  sciences, 
which  are  open  to  every  one.  Full  particulars 
can  be  obtained  upon  application  to  the  sec- 
retary at  the  above  address. 


It  has  been  suggested  by  Heyes  that  oxygen 
may  sometimes  have  a  quantivalence  of  four 
instead  of  two,  as  has  heretofore  been  held. 
He  also  supposes  that  the  haloid  elements  may 
be  trivalent  as  well  as  univalent.  This  theory 
is  supported  by  certain  chemical  phenomena, 
and  allows  us  to  write  the  structural  formula 
of  the  hypochlorites,  chlorates,  and  perchlo- 
rates  in  a  way  more  closely  resembling  that  of 
the  analogous  salts. 


The  quarrel  between  Dr.  Morell  Mackenzie 
and  the  German  physicians  of  the  late  Emperor 
of  Germany  is  a  most  unfortunate  affair,  and 
about  equally  discreditable  to  both  parties  in 
the  controversy.  It  is  evident  that  the  Em- 
peror was  afflicted  from  the  first  with  an  incur- 
able disease,  and  no  method  of  treatment  could 
have  done  more  than  prolong  his  life  for  a 
short  time.  Both  the  English  and  German 
physicians  seem  to  have  made  certain  mistakes, 
to  which  undue  importance  was  given  by  the 
opposite  side ;  but  mistakes  in  obscure  cases 
are  almost  inevitable,  and  we  have  no  doubt 
that  all  concerned  used  their  utmost  knowl- 
edge and  skill  to  preserve  the  life  of  their  dis- 
tinguished patient.  It  is  to  be  regretted  that 
the  ph}'8icians  allowed  their  prejudices  to  get 
the  better  of  their  judgment,  and,  before  the 
Emperor  was  fairly  buried,  entered  into  a 
controversy  more  appropriate  to  a  party  of 
defeated  ward  politicians  than  a  council  of  dis 
tinguished  professional  gentlemen. 


The  cause  of  the  familiar  lustre  of  metals, 
as  distinguished  from  the  vitreous  lustre  of 
glass  or  quartz,  has  been  investigated  by  W. 
Spring.  He  finds,  that,  when  powders  of 
opaque  substances  were  submitted  to  great 
pressure,  the  solid  produced  by  the  compres- 
sion possessed  a  metallic  lustre  ;  but  if  the 
powder  was  more  or  less  transparent,  the  vit- 


The  possibility  of  lead-poLsoning  from  the 
use  of  earthenware  cooking- vessels  glazed  with 
lead  has  recently  been  discussed  in  medical 
journals.  AVe  think  that  the  danger  from  this 
cause  is  slight,  although  not  to  be  entirely  dis- 
regarded. The  silicate  of  lead,  of  which  the 
glaze  is  composed,  is  a  stable  salt,  and  not 
very  easily  decomposed.  Still,  it  is  not  impos- 
sible that  the  continued  action  of  weak  acids, 
like  vinegar,  might  dissolve  out  an  appreciable 
portion  of  the  poisonous  metal.  It  would  be 
a  wise  precaution  to  use  only  "salt-glazed" 
earthenware  for  cooking  food  containing  vin^ 
egar,  lemon-juice,  or  other  acids.  A  sensa- 
tional journal  has  recently  been  warning  people 
against  the  use  of  water-goblets  of  flint  glass, 
which  contains  a  large  proportion  of  lead,  but 
there  is  no  danger  at  all  from  such  a  source. 


[Origiaal  in  The  Popular  Science  Jl'eict.] 

ON  THE  ULTIMATE  CAUSES  OF  ACTION  IN 

ANIMALS. 

BY  PROFESSOR   JAMES    STOLLER. 

One  of  the  broad  generalizations  of  modern  bio- 
logical science  is,  that  the  cell  is  the  unit  of  living 
bodies.  In  lifeless  bodies  the  structural  unit  is 
the  molecule,  or,  indeed,  the  atom  itself,  if  the  bod- 
ies be  simple  substances,  like  iron,  sulphur,  etc. 
But,  while  living  bodies  have  a  molecular  structure, 
the  molecule  is  not  their  true  unit  of  composition. 
The  microscope  shows  that  the  tissues  of  living 
orgauisms  alwaj's  consist  of  elementary  parts  of 
definite  physical  proportions,  called  cells.  These 
cells  are  the  true  units  of  the  living  body. 

The  cell  is  not  merely  the  unit  of  structure:  it  is 
the  functional  unit  as  well.  It  is  not  only  the 
anatomical  element,  but  also  the  physiological  ele- 
ment. It  is  not  only  true  that  the  living  body 
consists  in  structure  of  an  aggregation  of  form- 
elements,  but  also  that  it  consists  in  its  functions 
of  an  aggregation  of  action-elements.  Thus  it  is 
that  any  action  of  a  living  body,  no  matter  how 
complex  it  may  be,  is  only  the  result  of  the  com- 
bined action  of  the  cells  that  compose  the  part  of 
the  body  in  use.  The  beating  of  the  heart,  for 
example,  is  the  result  of  the  combined  and  co-ordi- 
nated action  of  the  muscle-cells  which  compose  the 
heart,  and  the  origin  of  an  idea  in  the  mind  is 
based  upon  a  like  combined  and  co-ordinated  action 
of  the  nerve-cells  of  the  brain.  Thus,  the  cells  of 
any  organ  act  in  harmony  to  attain  a  common  end, 
this  end  being  the  function  of  the  organ. 

But,  while  the  cells  act  in  harmony,  they  have  yet 
a  complete  independence  in  all  that  relates  to  their 
individual  existence.  Each  cell  has  a  life  which  is 
entirely  apart  from  the  life  of  all  the  other  cells  of 
the  body.  Each  cell  as  a  living  entity  runs  its  own 
course  of  existence:  it  has  its  birth,  growth,  ma- 
turity, and  decay.  It  takes  its  own  food,  repairs 
its  own  waste,  moves  itself,  changes  its  form,  and 
it  may  even  reproduce  itself.  In  short,  it  performs 
all  the  essential  functions  which  the  body,  of  which 
the  cell  is  a  single  minute  element,  performs  in  its 
larger  existence. 

If  it  be  difficult  to  reconcile  the  individuality  of 
the  single  cell  with  the  evident  intimate  association 
and  interdependence  of  all  the  cells  in  order  to 
form  the  oneness  of  the  living  body,  this  difHcultv 
disappears  when  it  is  understood  that  the  relation 
of  the  cells  to  one  another  is  precisely  the  same  as 
that  of  the  relation  of  living  bodies  themselves  to 
one  another.  'J"he  individuality  of  each  living 
body  is  restricted  to  carrying  on  its  own  internal 
bodily  functions ;  for  the  general  means  of  its  sub- 
sistence it  is  dependent  upon  other  living  bodies 
surrounding  it  and  forming  with  it  tlie  one  organic 
kingdom.  The  interdependence  of  living  bodies 
is  just  as  great  and  of  exactly  the  same  nature  as 
that  of  the  interdependence  of  tiie  cells  of  any  one 
living  body,  and  likewise  the  individuality  of  the 
cell  is  precisely  the  same  as  that  of  the  living  body. 
Indeed,  the  principle  of  individuality  in  commu- 
nity which  applies  in  human  society,  prevails 
everywhere  in  organic  nature,  whether  we  consider 
the  fauna  and  flora  of  a  region  of  country  or  the 
cell-composition  of  a  living  body. 

It  is  seen,  then,  that  the  cell  is  in  itself  an  indi- 
viduated living  being.  In  the  simplest  physical 
form  it  exhibits  the  essential  functions  of  living 
bodies.  A  minute  spherule,  perhaps  one-five- 
thousandth  of  an  inch  in  diameter,  it  yet  has  the 
same  nature  and  shows  the  same  fundamental 
phenomena  as  the  most  highly  organized  plant  or 
animal.  The  difference  between  monad  and  mam- 
mal may  be  infinitely  great  as  regards  physical 
proportions,  but  a.s  living  organisms  they  stand  on 
the  same  plane.     The  two  essential  powers  of  their 
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being  are  these :  they  are  able  to  keep  themselves 
alive  and  to  keep  their  kind  alive;  in  other  words,  to 
perform  the  functions  of  nutrition  and  reproduction. 
If  we  study  the  cell,  either  as  constituting  a 
specific  organism,  as  the  monad,  or  as  one  of  the 
units  of  a  highly  organized  animal  or  plant  body, 
it  is  easily  seen  that  all  its  active  manifestations 
directly  relate  to  either  one  or  the  other  of  the  two 
fundamental  functions  of  nutrition  and  reproduc- 
tion. But  when  we  study  the  higher  organisms,  — 
a  vertebrate  animal  or  a  flowering  pi  ant,  —  we  seldom 
think  that  all  their  activities  can  also  be  referred 
to  the  exercise  of  these  two  functions.  Take,  for 
example,  a  bird,  as  a  robin:  it  performs  a  great 
variety  of  actions,  many  of  which  seem  often  read- 
ily assignable  to  some  external  cause.  For  instance, 
it  leaps  from  its  perch  to  the  ground  because  it  has 
espied  a  crumb  or  worm,  or  it  flies  to  a  neighbor- 
ing tree  becau.se  it  hears  there  the  note  of  its 
mate.  It  would  scarcely  seem  at  first  thought 
that  these  activities  proceeded  from  the  exercise  of 
the  two  fundamental  powers  of  its  being,  —  the  two 
powers  which  it  possesses  in  common  with  all  living 
organisms,  including  the  monad.  But  it  is  clear 
that  this  is  the  fact:  it  daited  at  the  worm  because 
of  hunger,  that  is,  because  the  body  must  needs 
exercise  the  function  of  nutrition;  and  it  flew  to 
its  mate  impelled  by  .sexual  attraction,  that  is, 
because  it  must  needs  exercise  the  function  of 
reproduction. 

It  is  of  exceeding  interest  to  refer  in  this  way 
the  various  activities  of  animals  to  their  ultimate 
causes  in  the  exercise  of  these  two  primary  func- 
tions. It  is  necessary,  of  course,  to  take  animals  in 
their  natural  state,  since  in  domesticated  animals 
there  is  more  or  less  enforced  activity,  as  in  the 
case  of  the  horse,  or  activity  resulting  from  educa- 
tion, as  in  the  dog.  Nevertheless,  it  will  be  found 
that  the  activities  of  domestic  animals,  even  when 
resulting  from  training,  are  in  the  line  of  activities 
natural  to  them  and  springing  from  the  exercise  of 
the  two  fundamental  powers.  Thus,  the  labor  done 
by  the  draught  horse  is  in  the  line  of  the  exercise 
of  his  muscular  system  required  for  a  normal  opera- 
tion of  the  function  of  nutrition,  and  manifested  in 
the  horse  left  in  his  native  domain  in  the  sportive 
acts  of  running  and  leaping.  And  the  watchful- 
ness of  the  dog  left  to  guai-d  his  master's  property 
is  in  line  with  the  jealous  care  which  the  ancestral 
wolf  shows  in  guarding  her  den. 

We  may  return  to  the  robin  for  a  more  perfect 
illustration  of  this  principle.  Take  all  tlie  activities 
arising  from  the  instinct  of  nest- making,  —  the  gath- 
ering of  materials  for  the  nest,  and  the  ingenious 
weaving  of  them  together, — is  it  not  clear  that 
these  activities  are  but  phases  of  the  exercise  of 
the  primary  function  of  reproduction?  Or  take 
that  other  remarkable  instinct,  migration;  it  is 
equally  plain  that  it  is  subservient  to  the  function 
of  nutrition.  Indeed,  we  may  define  instinct  as  a 
mental  force,  having  its  physiological  basis  in  in- 
herited activities  of  the  nerve-centres,  which  imjiels 
animals  to  carry  on  the  two  fundamental  bodily 
functions.  And  this  brings  us  to  the  broad  fact 
that  all  the  operations  of  the  nervous  system  in 
animals,  whether  those  that  are  the  basis  of  the 
sensations,  as  seeing,  smelling,  etc.,  or  those  that 
awaken  the  appetites  and  passions,  as  hunger,  fear, 
lust,  etc.,  or  those  that  result  in  definite  acts  of 
intelligence,  are,  from  the  biological  point  of  view, 
merely  auxiliary  to  the  carrying-on  of  the  two 
primary  functions  of  nutrition  and  reproduction. 
To  appreciate  this  principle,  let  it  be  remembered 
that  the  lowest  animals  are  destitute  of  a  nervous 
system,  yet  perfectly  carry  on  the  two  functions, 
and  that  as  we  go  upward  in  the  animal  scale,  and 
meet  with  the  first  rudiments  of  a  nervous  organi- 
zation, it  has  the  clearest  subordination  to  these 


functions.  It  cannot  be  conceived  that  the  rudi- 
mentary eyes  of  the  jelly-fish  have  any  other  use 
than  to  enable  it  in  some  slight  degree  to  take 
better  care  of  its  body  (nutrition),  either  by  moving 
about  more  freely  in  search  of  food  or  by  better 
avoiding  its  enemies.  And,  as  we  find  in  the  higher 
animals  the  nervous  system  growing  more  and 
more  complex  in  its  structure  and  in  its  manifesta- 
tions in  outward  actions,  it  is  still  easy  to  see  that 
it  remains  sub.servient  to  the  primary  functions. 

To  take  illustrations:  the  dog  has  a  strong  sense 
of  smell  or  scent,  the  hawk  has  a  keen  eye,  the  cat 
a  quick  ear  :  these  special  powers  of  sense  enable 
the  animals  to  secure  their  prey,  and  thus  provide 
for  the  nutrition  of  the  body.  Again,  the  squirrel 
is  timid  or  shows  fear,  the  bear  is  cross  or  shows 
anger,  the  sparrow  is  quarrelsome,  showing  jealousy : 
the.se  passions  clearly  enable  the  animals  to  ward 
oif  their  enemies,  and  save  themselves  from  extinc- 
tion ;  in  other  words,  they  subserve  the  perpetuation 
of  the  .species,  or  reproduction.  Again,  the  fox 
■shows  cunning,  the  beaver  skill,  the  dog  sagacity: 
these  acts  of  intelligence  relate  to  the  welfare  of 
the  animals,  either  as  individuals  or  as  members 
of  their  kind;  that  is  to  say,  at  bottom,  either  to 
their  bodily  nutrition  or  to  the  reproduction  of 
their  species. 

If  it  be  true,  then,  that  we  can  trace  all  the 
actions  of  animals  to  their  causes  in  the  exercise  of 
the  two  fundamental  powers  common  to  all  organic 
beings,  it  becomes  evident,  in  a  new  light,  that  the 
cell  is  not  only  the  unit,  but  also  the  type,  of  living 
bodies.  It  perfoims  the  functions  of  nutrition  and 
reproduction;  and,  in  the  long  run,  this  is  all  that 
any  living  organism  does.  The  only  difference 
between  the  high  animal  and  the  minute  single- 
celled  animalcule  —  between  the  monad  and  the 
mammal  —  is  in  the  manner  in  which  these  two 
fundamental  functions  are  carried  on.  In  the 
monad  they  are  carried  on  without  tlie  aid  of  parts 
or  organs,  in  the  mammal  by  the  aid  of  a  highly 
complex  organization.  Animals  differ  from  one 
another,  are  low  or  high  in  the  scale  of  life,  accord- 
ing as  they  have  a  less  or  more  highly  organized 
body  to  enable  them  to  carry  on  the  two  primary 
functions.  They  differ  not  at  all  in  their  essential 
powers,  but  only  in  the  means  of  exercising  these 
powers  according  to  their  varying  environment 
Organization,  in  animal  bodies,  may  be  defined  as 
a  means  whereby  they  are  able,  under  difficult  and 
complex  conditions,  to  carry  on  the  functions  of 
nutrition  and  reproduction. 

And  it  is  still  to  be  kept  in  mind  that  the  highly 
organized  body  is  an  aggregate  of  cells,  each  of 
which  lives  its  own  life,  — a  life  which  is  typical  of 
that  of  the  body  of  which  it  forms  one  minute 
element.  As  a  drop  of  water  is  one  of  an  infinite 
number  of  drops  which  make  the  ocean,  and  as  the 
powers  of  the  great  body  of  water  are  determined 
by  the  qualities  of  the  single  drop,  the  drop  being 
both  the  unit  and  the  type  of  the  ocean,  so  the 
cell  is  the  unit  and  the  type  of  the  living  body. 

Such  a  study  as  this  shows  clearly  how  shar[ily 
man  is  set  off  from  the  purely  animal  world  about 
him.  AVhile,  as  po.ssessing  an  animal  body,  his  first 
necessities  are  those  connected  with  the  functions 
of  nutrition  and  reproduction,  yet  above  the  sphere 
of  animal  activities  he  lives  a  life  immeasurably 
higher  and  nobler.  His  best  thoughts  and  actions 
are  not  for  himself;  he  alone  is  capable  of  altruistic 
conduct. 
Union  College,  Scuenkctadv,  N.Y.,  Nov.  1. 
— • — 

An  Obstinate  Patient.  —  "  How  many 
deaths?"  asked  a  hospital  physician.  "Nine." 
—  "Why,  I  ordered  medicine  for  ten."  —  "Yes; 
but  one  would  not  take  it,"  was  the  startling  reply. 


[Specially  reported  for  The  Popular  Science  .A'cws.] 
THE   BRITISH   ASSOCIATION   AT  BATH. 

BY    K.    B.    CLAYl'OLE. 

THE.meeting  of  the  British  A.s.sociation  for  the 
Advancementof  Science,  recently  held  in  Bath,  was 
neither  large  nor  brilliant.  The  city,  although  rich 
in  antiquities  and  historic  associations,  offered  lit- 
tle attraction  to  the  holiday-making  member,  and 
the  programme  tempted  him  with  but  few  of  those 
names  that  always  draw  a  crowd.  Still,  the  mem- 
bers who  did  gather  together  found  at  least  the 
average  number  of  papers  interesting  and  impor- 
tant to  specialists,  witli  perhaps  more  than  the 
average  of  those  of  wider  interest.  But  they  found 
also  that  the  various  rooms  were  scattered  over  the 
town,  compelling  a  close  attendance  to  one  section 
or  the  loss  of  much  valuable  time  in  going  from 
one  to  another. 

The  proceedings  began  on  the  evening  of  Wednes- 
day, Sept.  5,  with  the  address  of  the  president.  Sir 
Frederick  Bramwell,  which  brought  forward  in  a 
suggestive  manner  the  value  of  the  "  Next  to 
Nothing,"  and  sketched  some  of  the  various 
labors  recently  achieved  by  the  civil  engineer, 
especially  in  electricity,  through  attention  to  this 
infinitesimal  item. 

The  practical  development  of  electricity  was 
taken  up  again  next  morning  by  !Mr.  W.  II. 
Preece,  who,  in  his  address  as  ])resident  of  the 
Mechanical  Section,  dLscussed  it  with  a  vigor  and 
breadth  of  view  which  delighted  a  large  and 
mingled  audience.  In  the  Section  of  Mathematics 
and  Physics  electricity  was  also  the  theme  of  the 
opening  address,  with  the  difference,  however,  that 
the  theoretical  was  there  the  side  of  the  sulqect 
cho.sen  for  consideration.  In  tlie  hands  of  Pro- 
fessor G.  F.  Fitzgerald  even  this  side  became  lucid 
as  he  explained  some  of  the  experiments  by  which 
in  the  present  year  Ilerby  in  Germany  has  decided 
tlie  moot  question  of  the  production  of  electro- 
magnetic phenomena  in  favor  of  an  intervening 
medium,  —  a  medium  pervading  all  space,  and  no 
other  than  the  one  by  which  light  is  propagated. 
Carryiug  the  subject  a  little  farther,  Oliver  J.  Lodge 
followed  with  an  important  paper  on  "  The  Pro- 
duction of  Ether  Waves,  and  their  ilepsurement." 
In  this  he  gave  an  account  of  his  endeavors  to 
manufacture  light  by  direct  electric  action,  show- 
ing that,  through  his  present  inability  to  reduce 
the  wave-lengths  of  the  alternating  electric  current 
to  a  length  small  enough  to  affect  the  retina,  he  had 
as  yet  accomplished  only  the  artificial  production 
of  direct  electrical  radiation,  whose  waves  travelled 
through  space  with  the  same  speed  as  light,  and 
were  refracted  and  absorbed  by  material  sub- 
stances according  to  the  same  laws. 

It  was  not  in  the  section-room  only  that  one 
heard  electricity  discussed  this  year  at  Bath;  the 
interest  in  it  was  keen  and  general,  and  was  on 
Friday  evening  greatly  increased  when  Professor 
Ayrton  discoursed  on  "  The  Electrical  'J'ransmission 
of  Power,"  and  illustrated  his  lecture  with  experi- 
ments on  a  .scale  seldom  if  ever  before  attempted 
in  public.  At  his  touch  bells  rang;  lamps  were 
suddenly  lighted;  small  cars  ran  on  rails  or  sus- 
pended under  them;  motor  power  was  converted 
into  electric  power;  electrical  power  at  low  press- 
ure into  electrical  power  at  high  pressure,  or  vice 
versa/  and,  as  an  illustration  both  of  the  impor- 
tance of  this  electrical  transformation  and  of  one 
of  the  latest  developments  in  electrical  engineer- 
ing, the  profcs.sor  caused  bars  of  metal  to  be 
welded  on  the  platform,  and  held  them  up  to  the 
audience  while  still  red  and  glowing. 

The  member  with  tastes  of  a  general  ratlier 
than  special  nature  was  well  cared  for  at  this  Bath 
meeting,    and  one    section    seemed    to   vie    with 
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another  to   attract   him.     Geography  offered   the 
latest  results  of  African  travel,  with  distinguished 
explorers,  such  as  Johnson  and  Mackensie,  to  relate 
them;  George  St.  Clair  on  "  Jerusalem,  Nehemiah's 
Wall,  and  the  Royal  Sepulchres;  "  and  a  letter  from 
M.  de  Lesseps  describing  the  work  already  done  on 
the  Panama  Canal,  the  ports  and  points  of  interest 
upon  it,  with  a  cheerful  estimate  of  the  receipts 
that  will  repay  the  investor  when  once  the  canal  is 
opened  for  navigation,  an  event  that  he  confidently 
promi-sed  for  1890.    Geology  filled  its  room  to  over- 
flowing with  an  exhibition  of  lirae-light  photographs 
of  active  volcanoes;  and  biology  with  an  address 
from  Sir  John  Lubbock  on  "  The  Solitary  Wasps 
and  Bees,"  and  a  report  from  Mr.  G  B.  Poulton  on 
"  Heredity  in  Cats,"  with  an  extra  number  of  toes  as 
exhibited  in  one  particular  family,  young  members 
of  which  were  exhibited  and  presented   to  scien- 
tists, who  promised  to  keep  a  careful  record  of  their 
subsequent   history.     But    it  was    the  Section   of 
Mechanics,    with    Edison's   improved   phonograph 
and    the    Tainter    graphophone,   that    made   the 
strongest  appeal   to  public  curiosity.     Those  who 
were  fortunate  enough  to  get  into  the  hall  when 
these  instruments  were  explained  by  Col.  Gourand 
and   Mr.    Henry   Edmonds   respectively   will    not 
soon  forget  the  scene.     The  platform  was  crowded 
with  eminent   specialists    from  every  section,  the 
body  of  the  large  hall  was  packed,  every  point  of 
vantage  was   taken   up  in   the   gallery,  and  even 
ladies  had  scaled  ladders,  and  were  standing  inse- 
curely holding  on  to  any  thing  that  offered  sup- 
port.    With  easy  manner  and  in  clear  tones  Col. 
Gourand  described  the  original  phonograph  made 
by  Edison  ten  years  ago,  and  contrasted  with  it  the 
instrument   recently   received.     The   story  of  his 
first  trial  of  the  improved  phonograph  and  of  the 
uses  to  which  he  put  it  for  the  amu.sement,  instruc- 
tion, and  education  of  his  family,  was  well   told; 
and  when  he  said  that  it  might  even  then  be  possi- 
ble to  give  an   illustration  of   the   power  of  the 
instrument,   the   hall   seemed   full   of    suppressed 
excitement.     The   drum  was   made  to  revolve,  a 
wide-mouthed  funnel  was  attached  to  it,  and  pres- 
ently, amid  breathless  silence,  a  sound  which  was 
at   le:ist  suggestive  of   a  cornet  went  through  the 
notes  of  "  The  Last  Rose  of  Summer."    Every  run, 
every  trill,  was  accurately  given ;  and  when  one  con- 
siders that  the  solo  had  been  played  into  the  instru- 
ment in  Edison's  laboratory  four  months  before,  and 
had  been  repeated  already  two  thousand  times  by 
actual  count,  the  success  of  the  reproduction  must 
be  admitted,  even  though  the  tones  were  somewhat 
ghostlike.     Almost   before  the  applause  had  sub- 
sided, Mr.  Henry  Edmonds  began  to  read  his  care- 
fully prepared  paper  on  "The  Graphophone;  "  but.so 
nervous  was  his  manner,  so  indistinct  his  utterance, 
that,  whatever  may  be  the  respective  merits  of  the 
rival   instruments,  Edison's   phonograph  captured 
the  audience  by  the  superior  manner-of'its  presen- 
tation.    Both  instruments  were  afterwards  put  on 
exhibition    for    certain    hours    during    the  meet- 
ings, and  were  daily  besieged  by  an  eager  crowd. 
The   verdict  given   by   those   who  reached   them 
depended  greatly  on  the  hearer.     Many  scientific 
men  could  Tind  no  substantial  improvement  in  the 
new  phonograph  over  the  old,  and  were  inclined  to 
think    the    graphophone    more    satisfactory  than 
either,  excepting  for  a  burr  of  the  machinery.     Of 
the  general  members,  some  wept  over  music  that 
seemed  to  others  the  product  of  an  antiquated  bar- 
rel-organ.    A  voice  repeating  "  Mary  had  a  little 
lamb  "  over  and  over  again,  now  fast,  now  slow, 
and  now  on  suggestion  of  another  voice  called  Edi- 
.son's,  with  a  chorus  from   the   employees   in   the 
laboratory,    was    to    some    proof   positive   of   the 
present  perfection  of  the  instrument,  and  a  promise 
of  its  future  usefulness;  while  others  asked  for  a 


few  words  on  some  subject  more  recondite,  suggest- 
ing that  nursery  rhymes  were  no  fair  test. 

The  interdependence  of  the  different  branches 
of  science  led  to  many  joint  meetings  between  the 
sections.  The  rival  theories  of  lightning-conduc- 
tors championed  by  ]Mr.  Preece  and  Professor 
Lodge  were  fully  discussed  in  a  large  assembly  of 
mechanical  and  mathematical  specialists.  The 
geologists  met  the  biologists  to  ventilate,  and  if 
possible  harmonize,  conflicting  theories  as  to  the 
formation  of  coral  reefs;  leaving  the  question,  how- 
ever, very  much  as  they  found  it.  The  biologists 
went  in  a  body  to  the  Chemical  Section  to  ask  for 
light  on  some  of  the  problems  presented  by  living 
bodies.  These,  lucidly  stated  by  Professor  Michael 
P'oster  on  the  zoological  side  and  Mr.  Thistleton 
Dyer  on  the  botanical,  were  considered  by  such 
eminent  chemists  as  Sir  Henry  Roscoe,  Professors 
Armstrong  and  Schiiffer,  to  be  at  present  beyond 
their  solution,  though  they  believed  they  would  one 
day  attain  that  end,  in  spite  of  the  i;reat  difficulty, 
that,  as  soon  as  they  began  to  test  a  living  unit,  it 
ceased  to  live. 

1  hough  these  pre-arianged  discussions  lacked  the 
warmth  of  spontaneity,  many  of  those  that  arose 
from  time  to  time  within  the  sections  were  marked 
with  vigor.  Seismic  phenomena  and  the  condition 
of  the  interior  of  the  earth,  for  instance,  stirred  the 
geologists,  and  elicited  from  one  and  another  facts 
of  great  interest  and  importance.  The  value  of 
chemistry  as  a  means  of  developing  schoolboy 
intelligence  was  equally  exciting  to  the  chemists. 
Questions  connected  with  socialism,  technical 
education  generally,  and  the  technical  education 
of  women  in  particular,  were  fought  over  among  the 
economists;  many  ladies  entering  valiantly  into  the 
fray.  But  no  one  subject  was  discussed  with  so 
much  vivacity,  such  intensity  of  feeling,  as  the 
breathing  capacity  of  the  average  woman.  The 
subject  was  first  brought  forward  when,  iu  a  sub- 
section of  biology.  Professors  Roy  and  .F.  G.  Adams 
delivered  their  views  on  the  physiological  bearing 
of  wai.st-belt  and  stays,  defending  on  historic 
grounds  the  wearing  of  these  artificial  supports. 
All  that  has  hitherto  been  said  for  and  against  this 
custom  was  said  again,  with  no  satisfactory  result. 
Nor  was  a  conclusion  reached  by  further  discussion 
in  the  Anthropological  Section  over  some  of  the 
various  physical  measurements  taken  by  Dr.  J.  G 
Garson  in  the  anthropometric  laboratory  last  year 
at  Manchester.  As  these  measurements  are  taken 
from  year  to  year,  data  are  accumulated  from 
which  much  may  be  hoped,  and  Dr.  Garson 
promises  to  bring  forward  results  of  great  signifi- 
cance at  some  future  meeting  of  the  British 
Association. 
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METEOROLOGY  FOR  OCTOBER,   188S. 

TEMPERATURE. 


Atbraoe  Thermoheteb. 

Lowest. 

Highest. 

Range. 

At  7  A.M 

At2P.M 

At9p.M 

Whole  month 

42.65° 
62  84- 
44.29° 
46.60° 

32° 
43° 
33° 
32° 

61' 
67° 
55° 
67° 

29° 
2t° 
22° 
35° 

Last  eighteen  Octobers   . 

50.75° 

)     46  60°, 
i  in  1888. 

66.16",  1 
in  1879.  ( 

9.66° 

The  lowest  point  reached  by  the  mercury  at  the 
hour  of  observation  _was  32°,  on  the  11th;  the  high- 
est 67°,  on  the  2Sth.  The  coolest  day  of  the  month 
averaged  38§°,  on  the  30th;  the  warmest  57°,  on 
the  28th.  The  extremes  came  near  meeting.  The 
entire  month  was  4.15°  cooler  tlian  the  average  of 
the  last  eighteen  Octobers,  and  the  coldest  without 
an  exception.  Ten  months  of  the  year  are  now 
past,  seven  of  which  have  been  cooler  than  the 


average,  and  only  three  above,  leaving  a  net  aver- 
age loss  thus  far  of  1.48°  daily.  We  seem  to  be 
having  a  cool  year,  truly.  It  has  been  cool  enough 
for  frosts  on  nearly  one-half  the  mornings  of  the 
month,  though  not  severe  in  my  immediate  lo- 
cality. 

SKY. 

The  face  of  the  sky  in  93  observations  gave  46 
fair,  16  cloudy,  27  overcast,  and  8  rainy,  with  one 
trace  of  snow  between  observations,  —  a  percent- 
age of  45  2  fair.  The  average  fair  for  the  last 
eighteen  Octobers  has  been  57.1,  with  extremes 
of  43.0,  iu  1882,  and  73  1,  in  1874.  The  present 
has  been  the  cloudiest  October,  with  the  above  ex- 
ception, in  eighteen  years.  The  morning  of  the 
17th  was  foggy.  The  last  three  days  of  the  month 
were  uniformly  fair  and  fine,  with  westerly  winds, 
a  small  compensation  for  the  preceding  gloom. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  4.31 
inches,  while  the  average  amount  in  October  the 
last  twenty  years  has  been  4.01,  with  extremes  of 
.75  inch,  in  1874,  and  13.20,  in  1869.  Over  an 
inch  and  a  quarter  fell  on  the  6th,  and  again  on 
the  24th.  The  first  trace  of  snow  appeared  on  the 
afternoon  of  the  9th.  The  amount  of  precipitation 
since  Jan.  1  has  been  50  58  inches,  while  the  aver- 
age for  the  first  ten  months  in  twenty  years  has 
been  only  38.54  inches,  showing  an  excess  thus  far 
this  year  of  12.04  inches. 

PRESSURE. 

The  average  pressure  the  past  month  was  29.883 
inches,  with  extremes  of  29.38,  on  the  8th,  and 
30  34,  on  the  27th,  — a  range  of  .96  inch.  The 
average  for  the  last  fifteen  Octobers  has  been 
29.994,  with  extremes  of  29.826,  in  1875,  and 
30.109,  iu  1886.  There  have  been  but  two  in- 
stances of  so  low  pressure  in  October  as  the  past 
month.  The  sum  of  daily  variations  was  6.23 
inches,  giving  an  average  daily  movement  of  .201 
inch.  This  average  in  fifteen  Octobers  has  been 
.165,  with  extremes  of  .113  and  .211,  the  last- 
named  being  the  only  exception  above  the  present. 
The  largest  daily  movements  were  .47,  on  the  28th, 
.46,  on  the  30th,  and  .38,  on  the  24th.  The  baro- 
metric changes  the  last  half  of  the  month  were 
large  and  quite  variable,  ending  with  high  press- 
ure. 

WINDS. 

The  direction  of  the  wind  in  93  observations 
gave  IG  N.,  3  S  ,  6  E  ,  17  W.,  8  N  E.,  27  N.W., 
2  S.E.,  and  14  S  W.,  an  excess  of  32  northerly 
and  42  westerly  over  the  southerly  and  easterly, 
and  indicating  the  average  direction  of  the  month 
to  have  been  W.  37°  18'  N.  The  westerly  winds 
in  October  have  prevailed  over  the  easterly,  without 
an  exception,  for  nineteen  years,  by  an  average  of 
33  53  observations,  and  the  northerly  over  the 
.southerly,  with  four  exceptions,  by  an  average  of 
7.74;  indicating  the  approximate  general  average 
direction  of  the  wind  in  October  the  last  nineteen 
years  to  be  W.  13°  0'  N.  Comparing  this  with  the 
average  of  the  past  month,  we  find  the  latter  to 
have  been  24°  18'  more  northerly  than  usual,  and 
evidently  one  cause  of  the  unusual  coolness.  The 
relative  progressive  distance  travelled  by  the  wind 
the  past  month  was  52  80  units,  and  during  the 
last  nineteen  Octobers  653.8  such  units,  —  an  aver- 
ase  of  34,41;  showing  less  opposing  winds  the  pa.st 
month  than  usual. 

IN    REVIEW. 

It  may  be  said  that  October  has  been  much  like 
the  preceding  month,  very  unusually  cool,  cloudy, 
and  rainy,  with  low  pressure  and  northerly  winds 
So  many  extremes  coming  together  has  caused  an 
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extreme  October  to  follow  an  extreme  September, 
and  thus  far,  meteorologically,  a  gloomy  autumn. 
May  we  not  expect  a  bright  November,  especially 
after  election ! 

D.  W. 
Natick,  Nov.  5,  1888. 


[Specially  computed  for  The  Popular  Science  Xews.'] 

ASTRONOMICAL  PHENOMENA  FOR 
DECEMBEK,  1888. 

The  Planets.  —  The  Sun  crosses  the  equator  and 
winter  begins  on  the  morning  of  Dec.  21.  The 
earth  is  in  perihelion  on  Dec.  31.  Mercury  is  a 
morning  star  at  the  beginning  of  the  month,  and 
rises  about  an  hour  before  the  Sun.  It  is  just 
possible  that  it  may  then  be  seen.  It  rapidly  ap- 
proaches the  Sun,  and  is  at  superior  conjunction 
on  Dec.  28.  Venus  is  a  prominent  object  in  the 
western  sky  in  the  evening.  Toward  the  close  of 
the  month  it  sets  about  three  hours  after  the  Sun. 
Mars  sets  at  a  little  after  8  p.m.  It  is  moving 
eastward  in  the  constellation  Capricorn.  It  passes 
perihelion  on  Dec.  3.  It  is  no  longer  the  conspicu- 
ous object  it  was  during  the  spring  and  summer, 
being  about  three  times  as  far  away  from  the  earth 
as  it  was  at  opposition  in  April.  Jupiter  is  too 
near  the  Sun  to  be  readily  seen  during  the  month. 
It  is  in  conjunction,  and  changes  from  an  evening 
to  a  morning  star  on  Dec.  8.  By  the  end  of  the 
month  it  rises  a  little  more  than  an  hour  before  the 
Sun.  Saturn  is  getting  into  better  position  for 
evening  observation.  It  rises  at  about  10  i>  m.  on 
Dec.  1,  and  at  a  little  before  8  p.m.  on  Dec.  81.  It 
is  retrograding  ^ie.,  moving  westward — slowly, 
the  whole  motion  being  somewhat  less  than  a 
degree  during  the  month.  It  is  in  the  constel- 
lation Leo,  about  8°  from  the  first  magnitude  star 
Regulus  {Alpha  Leonis).  Uranus  is  a  morning 
star,  rising  after  midnight.  It  is  in  the  constel- 
lation Virgo,  and  during  the  month  moves  eastward 
about  1°.  In  the  middle  of  the  month  it  is  about 
3°  north  of  Spica  {Alpha  Virginis).  Neptune 
crosses  the  meridian  about  11  p  m.  on  Dec.  1,  and 
at  about  9  p.m.  on  Dec.  31.  It  is  about  5°  south 
and  a  little  east  of  the  Pleiades. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10,  9,  and  8  p.jr.  for  the  begin- 
ning, middle,  and  end  of  the  month  respectively. 

The  head  of  Perseus  is  nearly  in  the  zenith,  the 
rest  of  the  constellation  being  mainly  to  the  east. 
Aries  is  high  up  on  the  meridian,  south  of  the 
zenith;  and  Cetus  is  lower  down.  Taurus  is  to  the 
left  of  Aries,  high  up  on  the  south-east.  Below 
Taurus  is  Orion,  and  below  Orion  is  Canis  Major, 
just  rising  in  the  south-east.  Canis  Minor  has  just 
risen  in  the  east.  Below  Perseus  (in  the  zenith) 
are  first  Auriga,  then  Gemini,  then  Cancer;  the 
last  just  above  the  horizon,  a  little  north  of  east. 
Leo  is  just  rising.  Ursa  Major  is  low  down  in  the 
north-east.  Ursa  iliuor  is  mainly  below  the  pole 
star.  Draco  is  paitly  below  and  partly  to  the  left. 
Cassiopeia  has  just  passed  the  meridian  between 
the  zenith  and  the  pole,  and  Cepheus  is  belovv' 
Cassiopeia.  Cygnus  and  Lyra  are  low  down  in 
the  north-west.  Andromeda  is  high  up,  just  west 
of  the  zenith ;  and  Pegasus  is  below  it  Aquarius  is 
just  setting  in  the  south-west,  and  Pisces  lies  be- 
tween it  and  Aries. 

M. 


A.NALYSis  OF  NiTROGKN  CuLORiDK. — The  for- 
mula resulting  from  the  analysis  of  Dr.  Gattermann 
is  NCI3.  The  compound  may  be  violently  exploded 
by  the  action  of  the  sun  or  of  the  magnesium  light, 
but  it  never  explodes  in  darkness  or  on  gloomy 
days. 


CorrrepanJiente. 


Brief  communications  upon  subjects  of  scientific  interest 
will  be  welcomed  from  any  quarter.  The  editors  do  not  neces- 
sarily indorse  all  views  and  statements  presented  by  their  cor. 
respondents. 


ANOTHER  TREE-PRUNER. 
Editors  Popular  Science  News  : 

YouK  article  in  the  October  number  on  "  The  Oak- 
Pruner  "  {Stenocorus  putalor)  is  interesting  to  me 
on  account  of  the  resemblance  of  the  operations  of 
that  intelligent  insect  to  those  of  his  first  cousin 
who  trims  my  elm  and  linden  trees.  My  bug, 
however,  prunes  from  the  outside  of  the  branch, 
while  yours  works  from  the  centre. 

This  insect  lays  its  eggs  in  the  bark  of  small 
branches,  inserting  one  egg  at  the  base  of  each  leaf 
on  a  twig,  or  at  the  base  of  each  twig  on  a  small 
branch.  Having  done  this,  it  goes  to  a  point 
below  where  its  series  of  eggs  is  deposited,  and,  by 
a  smooth  and  circular  cut  around  the  twig  or 
branch,  cuts  it  almost  entirely  off,  leaving  only  a 
slender  pedicle  of  wood  the  size  of  a  small  quill  to 
hold  the  branchlet  in  its  place.  Of  course,  as  soon 
as  this  little  pedicle  gets  dry,  the  branchlet  breaks 
off,  and  falls  to  the  ground  with  the  first  high  wind 
of  autumn. 

In  the  soft  wood  of  the  linden  the  cut  made  is 
nearly  as  smooth  as  it  made  with  a  knife ;  and  when 
I  first  discovered  this  trespass,  I  supposed  that 
some  one  had  pruned  the  trees  in  that  way. 

I  presumethat  you  are  familiar  with  this  little 
animal,  but  possibly  an  account  of  it  may  interest 
you  or  your  readers  in  connection  with  your  ac- 
count of  the  Stenocorus  putator. 

By  what  process  of  evolution  or  survival  of  the 
fittest  did  this  insect  arrive  at  the  instinct  or  rea- 
soning that  it  was  necessary,  for  the  development  of 
its  progeny,  that  the  branch  must  be  cut,  but  must 
be  cut  only  partially  off,  so  that  it  would  fall  at  the 
right  timeV  G. 


QUESTIONS  AND  AI^WERS. 

Lrtters  of  inquiry  should  enclose  a  two-cent  stamp, 
a-s  well  an  tlie  name  and  address  of  the  writer,  which 
will  not  be  published. 

Questions  regarding  the  treatment  of  diseases  can- 
not be  answered  in  this  column. 

C.  J.  L.,  Cleveland.  —  Can  a  person  become  filled 
with  electricity,  either  by  being  struck  by  lightning, 
or  by  handling  a  galvanic  battery  ? 

An.'^ioer. —  This  is  a  widespread  error,  based  upon  a 
false  idea  of  the  nature  of  electricity,  which  is  not  a 
material  substance,  but  a  condition  of  matter.  If 
properly  insulated,  the  human  body  can  be  electri- 
cally excited;  but  nothinfr  passes  into  it,  and,  as  soon 
as  contact  is  made  witli  the  earth,  the  charge  passes 
away.  It  is  as  absurd  to  say  that  a  person  i.s  ■'  filled  " 
with  electricity,  as  it  would  be  to  say  that  he  is  filled 
with  heat  or  light. 

F.  J.  B.,  Kansas.  — 1  placed  a  crystal  of  chlorate  of 
potash  in  a  test-tube,  and  poured  over  it  a  few  drops 
of  sulplmricacid.  A  greenish  gas  was  given  off,  which, 
wlien  I  introduced  a  strip  of  paper  saturated  with  tur- 
pentine, exploded  with  terrific  violence.  What  was 
the  cause  of  it? 

Answer.  —  The  gas  given  oft  was  chloric  peroxide 
(CI  O™),  which  is  a  powerful  oxidizing  body,  and  readily 
explodes  when  brought  into  contact  with  combustible 
bodies,  especially  such  inflammable  vapors  as  that  of 
turpentine. 

H.  W.,  Michir/an.  —  A  recent  number  of  the  News 
says  that  gravitation  "  is  an  inherent  property  of  mat- 
ter."   Is  not  life  also  such  an  inherent  property? 

Ansioer.  —  Life  is  a  condilion'ol  matter,  which,  as 
far  as  we  know,  can  only  be  induced  by  the  action  of 
a  previously  existing  body,  also  endowed  with  life. 
Gravitation  always  exists,  and  no  particle  of  matter 
can  be  deprived  of  it;  while  the  condition  of  vitality 
is  but  temporary.  Of  the  origin  and  true  nature  of 
life  we  know  absolutely  nothing,  and  our  only  knowl- 
edge of  gravitation  is,  that  it  exists,  and  that  we  can 
measure  the  force  of  the  phenomena  which  it  exhibits. 


LITERARY  NOTES. 

The  Dispensatory  of  the  United  States  of  America.  Six- 
teenth edition.  J.  B.  Lipi>incott  Company,  Philadel- 
phia, publishers.    Price  Jfi.OO. 

The  United  States  Dispensatory  is  both  familiar  and 
indispensable  to  every  druggist  and  physician  in  the 
country,  and  it  is  only  necessary  to  say  that  the  work 
of  rearranging  and  revising  the  present  edition  has 
been  most  carefully  and  thoroughly  performed  by  Pro- 
fes.sors  Wood,  Remington,  and  Sadtler.  Over  six  hun- 
dred pages  of  new  matter  have  been  added;  but,  by 
omitting  that  which  has  become  effete,  the  total  num- 
ber of  pages  has  only  been  increased  by  a  hundred  and 
sixty-seven.  The  National  Formulary  is  also  com- 
prised in  the  volume,  and  will  be  found  a  most  con- 
venient addition.  The  great  activity  in  medical  and 
chemical  re.search  during  the  past  few  years  renders 
the  new  edition  quite  necessary  to  those  who  would 
keep  up  with  the  progress  of  science;  and  the  present 
volume  will  most  certainly  meet  every  requireiuent  in 
that  direction. 

• 

Soaps  and  Candles.  By  James  Cameron,  F.I.C.  P. 
Blakiston,  Son  &  Co.,  Philadelphia.     Price  §2.25. 

This  is  a  most  interesting  little  handbook,  describ- 
ing the  technology  of  an  important  industry.  The 
subject  is  thoroughly  treated,  and  the  work  will  be  of 
value  to  students  and  all  others  interested  in  this 
branch  of  manufactures. 


The  same  firm  also  publish  The  Ili/i/ieneof  the  Nur- 
sery (.f  1.50),  by  Louis  Starr,  M  D.  It  contains  much 
valuable  information  for  mothers  and  nurses;  and  if 
its  recommendations  were  generally  followed,  the 
health  and  happiness  of  the  "rising  generation  '  would 
undoubtedly  be  greatly  increased. 


A   Class-Boole  of  Elementary   Chemistry.     By  W.  W. 

Fisher,  F.C.S.    Longmans,  Green  &  Co.,  New  York. 

Price  8L10. 

This  is  a  most  excellent  text-book  of  chemistry,  and 
well  suited  for  jnqnls  comujencing  the  study  of  the 
science.  The  elements  are  grouped  according  to  the 
periodic  law,  and  studied  in  the  same  order,  so  that 
the  student  becomes  familiar  with  tliis  important  prin- 
ciple at  the  very  beginning  of  his  work. 


The  same  firm  also  have  for  sale  the  Analysts' 
Laboratot-i/  Companion,  by  Alfred  E.  Johnson,  F  C.S., 
wliich  contains  an  extremely  useful  set  of  tables  select- 
ed from  those  u.sed  in  the  actual  work  of  the  author's 
laboratory,  which  will  save  a  great  deal  of  time  and 
trouble  in  the  calculation  and  reduction  of  the  results 
of  analyses. 

— • — 

Microscopical  Physiography  of  Rock-makinp  Minerals. 

By  H.  Rosenbusch.    Translated  by  J.  P.  Iddings. 

John  Wiley  &  Sons,  New  York.    Price  S5.00. 

This  work,  by  a  well-known  microscopist,  treats  of 
the  microscopical  characteristics  of  the  minerals  com- 
posing the  massive  rocks,  with  full  directions  for  pre- 
paring and  inountingspecimens  on  slides.  It  is  written 
with  characteristic  Gorman  thoroughne.ss,  and  is  illus- 
trated by  numerous  woodcuts  and  twenty-six  beautiful 
plates  of  micro-photographs,  which  will  be  found  in- 
valuable for  purposes  of  comparison. 


Messrs.  A.  Lovell  &  Co.  of  New  York  have  published 
a  text-book  on  Civil  Government,  fmd  Studies  of  the  Con- 
stitution, by  K.  E.  Clement,  for  the  use  of  schools.  It 
gives  an  excellent  and  inqiartial  description  of  the 
powers  and  duties  conferred  by  the  Cou.stitutiou,  and 
can  be  read  with  jirotit  by  *'  children  of  an  cdder 
growth,"  as  well  as  those  for  whom  it  is  particularly 
designed. 

They  also  issue  the  Commentaries  of  Julius  C(esar, 
with  the  Latin  text  and  English  traus'latiou  on  oppo- 
site pages.  Teachers  —  and  perhaps  pupils  —  will 
find  it  a  great  help  in  their  studies  of  that  celebrated 
soldier  and  writer. 


Messrs.  Estes  &  Lauriat  of  Boston  have  published  a 
cheap  pai)er  edition  (;10  cents)  of  Miss  I'arloa's  New 
Cook-Book.  The  authoress  is  generally  acknowledged 
to  stand  at  the  head  of  her  profession,  and  all  good 
housekeepers  will  welcome  the  appearance  of  this 
edition. 


Pamphlets,  etc.,  received:  Altruism  considered  Eco- 
nomically, by  Charles  W.  Smiley  (The  Salem  Press, 
Salem,  Mass.):  Obserrations  iipun  the  Callus  Bankiva  of 
India,  by  R.  W.  Shufelclt,  M.D.;  Treatment  of  Urethral 
Stricture  by  Electrolysis,  by  Robert  Newman,  M.L).; 
Transactions  of  the  American  Association  of  Obstetri- 
cians and  Gynenoloqists ;  Is  the  Dentist  a  Specialist  in 
Medicine^  by  Dr.  B.  II.  Catching;  T!ie  Preferable 
Climate  for  Phthisis,  by  Charles  Deuison,  M.D.:  A 
Key  to  the  Families  of  Insects,  by  N.  M.  Eberliart, 
Ph.D.;  Leaflets  and  .Monoaraphs  of  the  Industrial  Edu- 
cation Association,  New  York,  and  the  Quarterly  lie- 
port  of  the  National  Bureau  of  Statistics. 
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MINOR  AILMENTS. 

In  the  more  common  and  less  serious  dis- 
eases, such  as  sea-sickness,  habitual  consti- 
pation, boils,  and  similar  troubles,  it  sometimes 
seems  as  if  the  phjsician's  art  was  less  effective 
than  in  more  important  affections.  Even  a 
cold  in  the  head  can  onlj-  be  cured  by  that 
most  successful  of  doctors,  Time.  It  is  use- 
less for  a  physician  to  treat  it  with  any  thing 
but  contempt,  although  some  revenge  them- 
selves upon  the  catarrhal  nuisance  by  calling 
it  a  coryza. 

It  is  a  curious  fact,  that  a  person  afflicted 
with  most  of  the  minor  ailments  receives  no 
sympathy  from  his  friends,  although  his  suffer- 
ings may  be  actually  greater  than  if  his  con- 
dition was  critical.  A  sea-sick  person  is  always 
a  source  of  entertainment  to  his  companions 
whose  stomachs  are  less  "  perniciously  active  ;" 
while  one  who  is  blessed  with  the  company  of 
a  "Job's  comforter"  is  likelj-  to  have  his 
ph3'sieal  sufferings  aggravated  by  the  facetious 
remarks  of  his  associates,  which  he  is  generally 
in  no  condition  to  appreciate. 

While  such  affections  as  we  have  referred  to 
generally  run  a  self-limited  course  to  complete 
recovery,  yet  the  consequences  of  a  slight  ill- 
ness or  accident  ma}-  be  more  serious.  Cases 
of  death  from  sea-sickness  have  been  reported, 
and  a  cold  in  the  head  may  develop  into  a 
chronic  catarrh.  A  grape-seed  may  lodge  in 
the  intestines  and  produce  a  fatal  inflamma- 
tion. We  have  known  a  slight  wound  of  the 
tongue  to  prevent  the  mastication  of  solid  food 
for  several  days,  and  lead  to  considerable  gas- 
tric and  constitutional  disturbance.  A  few 
nights  of  wakefulness  may  bring  a  nervous, 
excitable  person  into  a  condition  almost  like 
insanity.  But  in  such  cases  the  trouble  is  but 
temporary- ;  and  when  the  cause,  whatever  it 
may  be,  is  removed,  recovery  follows  at  once. 

Our  whole  existence  is  dependent  upon  the 
proper  action  of  a  great  number  of  organs 
and  physiological  processes,  and  the  least  of 
these  cannot  be  disturbed  without  causing  dis- 
comfort and  illness.  The  function  of  the 
supra-renal  capsules  is  so  obscure,  that  we  are 
unable  to  say  what  use  they  subserve  in  the 
animal  economy ;  but  whatever  it  may  be,  if 
it  is  interfered  with  hy  disease,  serious  consti- 
tutional disturbances  are  developed.  It  is  by 
careful  attention  to  the  minor  ailments  and 
obscure  and  apparently  unimportant  symp- 
toms, that  the  physician  will  gain  the  appreci- 
ation of  his  patients,  and  often  save  them  from 
more  serious  illness  bj-  checking  it  at  the  be- 
ginning, before  it  reaches  its  full  development. 


[Original  In  The  Popular  Science  j!few».] 

CLIMATOLOGY  AND  HEALTH-RESORTS. 

BY    JOHN   CROWELL,    M.D. 

The  subject  of  health-resorts,  with  reference  to 
a  change  of  climate  for  the  alleviation  of  certain 
maladies,  is  as  old  as  the  history  of  medicine. 
Hippocrates  in  his  Epidemics  says,  "  Change 
of  climate  is  profitable  in  long-lasting  illnesses. 
Classical  literature  abounds  in  references  to  the  use 


of  mineral  waters  and  the  advantages  of  sea-bath- 
ing; and  sea-voyages  have  for  centuries  been  rec- 
ommended for  those  suffering  from  certain  chronic 
affections.  In  our  own  day  climatology  has  been 
studied  with  much  intelligence,  and  the  adapta- 
tion of  certain  conditions  of  altitude  and  temper- 
ature to  the  various  phases  of  disease  has  been 
made  with  a  good  degree  of  scientific  accuracy. 
In  our  own  vast  country  new  localities  have  been 
opened,  especially  upon  the  Pacific  coast;  and 
thousands  of  invalids  in  search  of  health  annually 
flock  to  these  places,  with  more  or  less  benefit.  In 
no  department  of  practical  medicine  is  more  dis- 
cretion demanded,  on  the  part  of  the  physician, 
than  in  deciding  for  his  patient  upon  the  wisdom 
of  a  change  in  climate,  and  in  choosing  for  him  a 
proper  locality. 

In  the  first  place,  the  condition  of  the  patient 
must  be  thoughtfully  considered  before  advising 
him  to  leave  his  home  for  a  health-resort.  The 
stage  of  the  disease  must  be  carefully  noted,  and 
especially  in  phthisis  and  in  the  later  changes  of 
renal  disease  should  the  diagnosis  be  scrupulously 
made.  How  many  poor  victims  leave  home  in  the 
last  stages  of  incurable  disease,  to  find  sure  death 
among  strangers!  Hence  many  sanitary  resorts 
have  an  undesirable  reputation.  The  forlorn  hope 
of  receiving  benefit  by  a  change  of  climate  has 
allured  many  a  consumptive  from  the  comforts  of 
home,  to  languish  amid  the  cheerless  surroundings 
of  immense  hotels,  erected  to  make  money  out  of 
poor  suffering  humanity. 

Another  caution  to  be  given  to  one  who  is  seek- 
ing a  change  of  climate  is  to  consider  the  expense. 
Much  discomfort  is  experienced  from  lack  of  funds, 
in  the  inability  of  securing  proper  care,  and,  above 
all,  proper  food.  Unless  one  has  an  abundance  of 
means,  he  had  better  remain  at  home;  for  the 
sufferings  from  the  want  of  proper  attendance,  and 
nutritious,  well-cooked  food,  more  than  offset  any 
benefit  to  be  derived  from  change  of  climate.  The 
allurement  often  held  out  to  a  patient  of  moderate 
means,  that  light  work  is  frequently  abundant  at 
the  springs  and  in  the  orange-groves,  is  too  often 
futile  and  deceiving.  He  will  find  that  all  such 
chances  for  light  employment  are  filled,  and  that 
he  will  seek  in  vain  for  aid  to  eke  out  his  scanty 
resources. 

Another  caution  to  the  invalid  is,  not  to  go  alone 
to  a  distant  health-resort.  Nothing  is  more  for- 
lorn and  depressing  than  to  have  the  consciousness 
that  you  are  on  a  journey  in  search  of  health,  with 
no  one  to  share  your  burden  or  to  divert  the  thoughts 
from  the  all-absorbing  idea  of  invalidism.  Cheer- 
ful companionship  of  persons  who  are  not  sick  is 
very  essential,  especially  to  the  subjects  of  melan- 
cholia or  hypochondria. 

What  kind  of  diseases  are  benefited  by  climatic 
changes?  And  what  localities  must  be  sought  for 
their  alleviation  or  cure  ?  A  few  may  be  mentioned 
with  profit,  as  the  season  is  upon  us, "when  many 
invalids  are  contemplating  escape  from  the  rigors 
of  our  Northern  winters. 

In  bronchial  catarrh,  without  heart  complica- 
tions, when  the  expectoration  is  profuse,  a  dry, 
warm,  equable  climate  must  be  selected,  like 
Arizona.  Thomasville,  Aiken,  and  Augusta. 
When  the  expectoration  is  scanty,  Bermudas, 
Jamaica,  etc.  The  climatic  conditions  in  the 
management  of  tuberculosis,  according  to  the  most 
advanced  theories,  are  purity,  drynes.i,  temperateness, 
and  brightness.  In  the  matter  of  purity,  it  follows 
that  small,  close  rooms,  cabins  of  vessels,  crowded 
towns,  and  proximity  to  marshes  and  other  places 
of  deposit  for  decaying  vegetation,  must  be  avoided, 
since  in  such  instance  the  progress  of  organic 
combustion,  either  chemical,  physiological,  or 
zymotic,  is  indicated.     Dryness  is  naturally  quite 


as  essential  as  purity  in  retarding  'incipient 
phthisis,  as  well  as  curing  in  the  early  stages.  In 
the  altitude  climates  of  Davos  and  Colorado  there 
is  found  to  be  less  secretion  from  respiratory 
mucous  membranes,  due  to  less  irritation  of  the 
air-passages  from  the  dryness  of  the  air  inspired, 
or  the  decreased  activity  of  the  tuberculous  agent 
of  the  lung  tissue.  For  it  is  a  well-known  fact  that 
invalids  resist  the  cold  better  in  a  dry  though  low 
temperature  than  in  a  moist  atmosphere. 

By  temperateness  of  the  atmosphere  is  meant 
absence  of  extremes  of  heat  and  cold,  and  also 
exemption  from  sudden  changes  from  a  high  to  a 
low  temperature.  This  is  illustrated  by  the  re- 
moval of  persons  who  have  lived  long  in  tropical 
climates,  to  temperate  regions  in  the  colder  season. 
It  is  therefore  a  nice  question  for  the  physician  to 
decide,  in  order  to  establish  a  happy  mean  between 
a  dry  climate  with  a  great  daily  range  of  temper- 
ature, and  a  moist  atmosphere  with  a  small  vari- 
ation in  temperature.  Between  the  two  extremes 
lie  the  conditions  favorable  to  health. 

Brightness  of  the  atmosphere  bears  a  direct  rela- 
tion to  dryness,  and  is  an  important  element  in  its 
bearings  upon  the  subject.  According  to  Jour- 
donet's  and  Denison's  tables,  it  appears  that  the 
intensity  of  sunshine  increases  directly  with  the 
altitude.  This  intensity  is  measured  by  the  differ- 
ence between  the  temperature  in  sun  and  in  shade, 
represented  by  the  following  rule  of  Denison;  viz., 
"  one  degree  greater  difference  between  temperature 
in  sun  and  shade  for  each  rise  of  two  hundred  and 
thirty-five  feet." 

When  the  heat  is  not  too  great,  sunshine  has 
most  beneficial  effects  upon  man.  The  blood  cir- 
culates with  greater  rapidity,  respiration  is  in- 
creased, peripheral  circulation  is  more  active  to 
the  advantage  of  the  internal  organs,  which  thus 
free  themselves  from  stagnant  blood,  charged  with 
excrementitious  principles. 

Light  also  plays  a  most  important  part;  and,  to 
quote  Dr.  Thaon,  "  Through  its  active  rays  it 
reddens  the  blood,  and  it  cures  chlorosis  in  the 
same  manner  as  it  restores  the  color  to  plants 
bleached  in  darkness." 

Next  to  phthisis,  the  diseases  that  chiefly  demand 
climatic  changes  are  rheumatism  and  gout,  and 
renal  affections.  The  victim  of  chronic  rheuma- 
tism dreads  cold  and  dampness;  and  warmth,  dry- 
ness, and  abundance  of  sunshine  are  the  climatic 
conditions  to  be  sought.  Aiken,  Thomasville,  and 
inland  Florida  present  favorable  localities;  but 
seaside  stations  are  apt  to  produce  constipation, 
owing  to  contact  with  the  sea-air,  and  are  there- 
fore to  be  guarded  against. 

In  chronic  interstitial  nephritis  and  diabetes 
melitus,  warm,  dry  climates  in  winter,  and  in 
summer  dryness  and  medium  elevation  above  the 
sea-level,  are  indicated  as  adjuncts  to  medicinal 
treatment.  The  psychical  conditions  call  for  special 
attention. 

Florida  resorts,  Thomasville,  Aiken,  Southern 
California,  Alexandria,  Cairo,  and  Algiers  are 
among  the  most  desirable  localities  to  be  noted. 

In  conclusion,  it  must  be  again  emphasized  that 
the  sanitary  surroundings  and  appliances  of  hotels 
and  "sanatoria"  must  be  of  the  most  approved 
standard  of  modern  scientific  experts. 

Above  all,  must  the  water-supply  be  abundant 
and  of  the  purest  quality.  It  is  fortunate  when  a 
sensible  medical  man  is  near  at  hand  who  can  be 
consulted,  and  whose  advice  may  be  of  great  value. 
Care  should  be  taken  not  to  fall  into  the  merciless 
hands  of  pretenders  and  quacks,  whose  business  is 
to  lurk  about  the  health-resorts,  and  by  their  pre- 
tence and  suavity  deceive  the  poor  victims  of  dis- 
ease, who  are  too  easily  induced  to  listen  to  any 
smooth-sounding  tale  that  promises  relief. 
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[Original  in  The  Popular  Science  J^ewa.] 
TKEATMENT  OF  SNAKE-BITE. 

BY  C    A.  MAYO,  PH.G. 

In  the  south-eastern  corner  of  the  ground  floor 
of  the  National  Museum  at  Washington  is  a  small 
white  door  bearing  the  legend,  "  No  admittance." 
Disregarding  this  admonition,  and  passing  through 
the  doorway,  we  found  a  winding  stairway  of  stone 
leading  downward  between  whitewashed  walls, — 
cool  and  dark  after  the  glare  of  the  bright  sunshine 
out  of  doors. 

Going  down  the  steps  into  the  darkness  almost 
as  of  night,  a  faint  musky  odor  grew  perceptible, 
and  we  almost  fell  over  a  figure  crouching  before  a 
wall  case  in  the  darkness  at  foot  of  the  stairs. 
The  figure,  rising,  directed  us  toward  a  faint  ray  of 
light  which  had  "lost  its  way,  and  through  the 
crevice  and  the  cleft  of  the  dark  wall  was  fallen 
and  left." 

As  we  approached  the  light,  a  curious,  monoto- 
nous buzzing  in  a  high  key  became  audible.  The 
sound  was  familiar,  but  I  could  not  recall  under 
what  circumstances  I  had  last  heard  it,  though  it 
produced  a  vague  sense  of  discomfort.  Entering  a 
low,  arched  doorway,  the  sound  grew  much  sharper 
and  louder;  and  then  it  flashed  across  me  that  it 
was  the  warning  of  the  "  rattler." 

The  daylight,  streaming  downward  from  a  sky- 
light, fell  directly  upon  a  table  at  which  was 
seated  a  man  busily  engaged  in  writing.  On  hear- 
ing a  footfall  he  looked  up,  turning  toward  us  a 
pale,  smooth-shaven,  serious  face,  with  high,  prom- 
inent forehead,  and  deep,  searching  eyes.  This 
was  E.  B.  Rheem,  the  assistant  to  the  curator  of 
the  department  of  reptiles  of  the  National  Mu- 
seum. 

The  walls  of  the  small  room  were  hidden  by 
shelving,  as  were  also  those  of  the  dark  hallways 
through  which  we  had  passed.  This  shelving  was 
filled  with  jars  containing  all  manner  of  batrachi- 
ans  pickled  in  alcohol,  —  Lizards,  snakes,  frogs, 
centipeds,  all  sorts  of  slimy  things  that  creep. 
Even  the  floor  was  covered  with  these  jars,  save 
such  space  as  was  necessary  to  pass  to  and  fro. 

Dr.  Yarrow,  the  curator,  was  absent ;  but  his  cour- 
teous assistant,  on  learning  that  we  were  interested 
in  "  snake-bites,"  walked  across  the  room,  and  threw 
back  the  green  baize  cover  of  a  tall  wooden  box. 
The  sharp  buzzing  which  we  had  heard  on  coming 
in  was  suddenly  renewed  with  increased  intensity, 
and,  looking  into  the  box,  we  saw  some  three  or  four 
rusty-looking  rattlesnakes,  which,  with  heads  erect, 
and  forked  tongues  protruding,  angrily  resented 
our  intrusion. 

The  curious  horny  formation  upon  the  end  of 
their  tails  was  being  violently  agitated  all  the  while, 
giving  forth  their  peculiar  warning.  Very  little 
play  of  the  tail  is  required  to  enable  them  to  sound 
this  rattle.  After  being  assured  of  their  inability 
to  escape,  we  placed  one  end  of  a  cane  upon  the 
tail  of  one  of  the  most  wicked-looking  fellows,  pin- 
ning it  to  the  ground.  When  two  inches  from  the 
rattle,  no  effect  was  noticeable;  when  one  and  a 
half  inches,  the  buzz  was  slightly  less  noisy;  at 
half  an  inch  it  was  perceptibly  lower,  though 
some  rattling  continued  as  long  as  any  portion  of 
the  tail  was  free. 

Turning  to  the  jars,  Mr.  Rheem  took  off  the 
cover  of  one,  and  with  his  cane  raised  a  broad,  scaly 
head  out  of  the  alcohol,  saying,  "  This  is  a  fine 
specimen  of  the  Southern  rattlesnake,  Crolalus  ada- 
manteus.  You  will  notice  that  they  grow  much  larger 
than  their  Northern  cousins,  Crolalus  horridus. 
Those  in  the  box  are  the  horridus."  Then,  taking 
a  stick  on  the  end  of  which  was  a  leathern  loop,  he 
showed  how  the  head  of  the  snake  was  caught  in 
this  loop,  and  thus  held  while  a  piece  of  absorbent 


cotton  on  the  end  of  a  stick  was  presented,  and  the 
snake  irritated  until  he  struck.  The  cotton  ab- 
sorbed the  venom,  which  was  removed  by  washing 
the  cotton  in  chemically  pure  glycerine.  This 
glycerine  solution  had  a  slightly  greenish  tinge,  but 
had  nothing  about  it  to  indicate  the  deadly  char- 
acter of  the  liquid,  which  consisted  of  eight  drams 
of  glycerine  and  one  dram  of  the  venom.  A  large 
rattler  weighing  three  or  four  pounds  will  yield 
about  fifteen  drops  of  venom  if  he  has  not  struck 
for  some  time  previous;  if,  however,  he  is  fre- 
quently worried  into  striking,  the  amount  yielded 
correspondingly  decreases. 

A  popular  belief,  that,  if  kept  from  water,  snakes 
are  not  poisonous,  appears  to  have  some  slight 
foundation,  for  experiments  made  with  these  snakes 
show,  that,  if  kept  without  water  for  a  week  or  two, 
the  quantity  of  venom  secreted  was  much  smaller 
than  when  they  had  free  access  to  water,  and  was 
also  darker  in  color. 

Although  these  snakes  had  been  captive  for  sev- 
eral months,  and  had  been  offered  all  kinds  of 
delicacies  which  are  supposed  to  appeal  to  the  rep- 
tilian appetite,  they  had  never  eaten  any  thing 
whatever.  The  results  of  this  long  fast  were  some- 
what noticeable  on  one  or  two,  whose  skins  were 
wrinkled  and  shrivelled  as  though  too  large  for 
their  bodies.  When  first  captured  they  would 
strike  viciously  at  any  thing  which  was  offered; 
but  by  familiarity  with  the  noose  they  had  become 
very  difficult  to  ensnare,  and  when  caught  would 
require  considerable  irritation  before  striking; 
one,  in  fact,  having  become  quite  tame,  so  that  it 
could  be  handled  with  impunity. 

Dr.  Yarrow  has  observed  a  fact  not  hitherto 
made  note  of;  namely,  that,  in  striking,  the  snake 
does  not  invariably  use  both  fangs,  appearing  to 
have  the  power  of  volition  in  their  use. 

Attached  to  the  museum  is  a  kind  of  a  hospital 
tenanted  by  various  unhappy  fowls,  rabbits,  etc., 
whose  sad  destiny  it  is  to  be  immolated  on  the  altar 
of  science  in  the  hope  of  discovering  some  antidote 
to  the  poison.  One  scarred  old  hen,  the  veteran  of 
half  a  dozen  experiments,  has  become  so  thoroughly 
inoculated  from  the  experiments  performed  on  her 
by  injection  of  minute  quantities  of  the  venom, 
that  she  is  able  to  successfully  resist  an  injection 
which  would  be  sure  death  to  a  new  subject. 

In  carrying  out  a  very  extensive  series  of  exper- 
iments which  have  just  been  concluded.  Dr.  Yar- 
row would  first  try  an  antidote  on  the  subject,  to 
ascertain  if  it  alone  had  any  deleterious  effect. 
Having  decided  this,  he  ascertained  by  experiment 
the  quantity  of  venom  necessary  to  cause  death  in 
the  particular  animal  to  be  experimented  on,  as  a 
rabbit,  a  pigeon,  or  a  hen.  He  would  then  inject 
a  lethal  dose  of  the  venom  into  the  tissue  of  the 
animal,  and  follow  this  by  an  injection  of  the 
particular  antidote  under  consideration.  Copious 
notes  were  then  taken  of  the  results.  All  possible 
precautions  Were  taken  to  render  the  observations 
reliable,  and  all  the  various  antidotes  which  have 
been  proposed  from  time  to  time  were  thoroughly 
tested.  Solutions  of  potassa  and  of  potassium  per- 
manganate, whiskey,  ammonia,  tincture  of  euphor- 
bia maculata,  fluid  extract  of  jaborandi,  and  even 
a '•  madstone,"  were  experimented  with.  Avery 
interesting  series  of  experiments  showed  that  the 
venom  of  the  rattlesnake  had  no  effect  either  on 
his  own  species,  on  the  garter-snake,  or  on  lizards. 

Dr.  Yarrow  also  investigated  the  reports  of  deaths 
from  the  bites  of  the  Gila  monster  {Heloderma 
suspeclum) ,  and  found  some  difficulty  in  obtaining 
any  authentic  case  of  death  having  occurred  from 
the  bite  of  this  lizard,  except  where  there  were 
other  complications  which  might  have  been  a  con- 
tributing cause.  His  own  experiments  showed, 
that,  while  its  bite  was  poisonous,  it  was  scarcely 


probable  that  it  would  prove  fatal,  save  under  very 
unfavorable  conditions. 

From  time  to  time  since  the  publication  of 
a  book  called  Osservazione  Intorno  alle  Vipera, 
by  Francesco  Redi,  at  Florence,  in  1664,  various 
scientific  men  have  studied  and  written  on  the 
subject;  and  after  digesting  their  writings,  and 
experimenting  on  the  very  extensive  scale  indi- 
cated. Dr.  Yarrow  formulates  the  following  as  the 
best  method  of  procedure  on  the  part  of  a  person 
who  has  been  bitten  by  one  of  the  poisonous  rep- 
tiles of  North  America  :  — 

Keep  cool  ;  retain  your  presence  of  mind.  If 
the  bite  is  upon  an  arm  or  leg,  wrap  a  broad  ban- 
dage of  some  unyielding  texture  tightly  around  the 
limb  between  the  bite  and  the  heart,  commencing 
nearest  the  heart,  about  six  inches  from  the  bite, 
and  wrapping  toward  the  wound.  A  piece  of 
shirt  torn  and  doubled,  a  leather  thong,  several 
handkerchiefs  knotted  together,  an  inelastic  sus- 
pender, a  rope  of  grass,  a  tough  piece  of  bark  slit 
from  a  young  tree,  or  almost  any  thing  which  can 
be  converted  into  the  semblance  of  a  bandage,  will 
answer.  Fasten  the  bandage  securely,  and  make 
several  cross-cuts  through  the  wounds  inflicted  by 
the  snake's  fangs,  taking  care  to  avoid  cutting  the 
veins,  which  will  be  plainly  seen,  being  swollen 
and  distended  with  the  venom  blood.  Stroke  the 
limb  gently,  up  and  down,  below  the  bandage,  to 
promote  bleeding  from  the  wounds.  Burn  some 
whiskey  or  paper  in  a  wide-mouthed  bottle,  to  expel 
the  air,  and  immediately  apply  the  mouth  to  the 
wound,  when  it  will  act  as  a  cupping-glass.  Bet- 
ter than  this,  however,  suck  the  wound  yourself, 
or  get  some  friend  with  a  sound  mouth  to  do  it  for 
you.  If  the  pulse  weakens,  take  whiskey  in  mod- 
erate quantities.  Loosen  the  bandage,  and  replace 
it  from  time  to  time,  as,  if  allowed  to  remain  too 
long,  gangrene  would  result.  If  possible,  cupping- 
glasses  should  be  apphed,  followed  by  injecting  into 
the  wound  a  twenty  per  cent  solution  of  potassium 
permanganate  with  a  hypodermic  syringe.  The 
solution  should  be  retained  in  the  wound  by  com- 
pressing with  the  finger,  and  the  flesh  should  be 
kneaded  in  order  to  distribute  the  solution.  Repeat 
this  if  necessary.  Take  twenty  minims  of  fluid 
extract  of  jaborandi,  and  repeat  the  dose  unless 
copious  perspiration  follows.  If  the  heart  weakens 
rapidly,  take  fifteen  drops  of  tincture  of  digitalis 
every  two  hours,  or  inhale  a  few  drops  of  nitrite  of 
amyl.  Should  all  efforts  prove  unavailing,  artificial 
respiration  may  be  resorted  to.  Should  no  one  be 
found  courageous  enough  to  suck  the  wound,  and 
should  no  means  of  cupping  be  at  hand,  a  chicken 
may  be  split  open  and  applied  while  warm,  or,  as 
in  India,  the  anus  of  a  live  chicken  may  be  applied, 
a  number  of  them  being  used. 

The  advantage  of  the  use  of  alcoholic  drinks 
lies  only  in  their  stimulating  effect  upon  the  failing 
circulation;  and  Dr.  Yarrow  thinks  it  entirely 
unnecessary  for  the  patient  to  get  drunk,  thus 
ruthlessly  shattering  a  most  widely  accepted  and 
fascinating  theory  as  to  the  proper  course  of  treat- 
ment. 


[Original  In  The  Popular  Science  News.] 

TEETH  AS  CONSERVATORS  OF  NERVE 
FORCE. 

BY   M.    J.    GASTON. 

All  force  must  be  sustained  and  fed  ;  and  as 
Helmholtz  has  brought  the  calculations  of  force 
that  has  to  be  supplied  for  nervous  exertion  within 
our  comprehension,  and  demonstrates  liow  that 
force  must  be  sustained,  we  find  that  such  force 
can  only  be  sustained  by  food.  The  work  of  the 
mind  is  nervous  action,  and  is  produced  by  exertion 
or  waste  force.    Every  thought  is  nervous  exertion  ; 
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grief  is  nervous  exertion  ;  joy  is  nervous  exertion  ; 
low  spirits  are  nervous  exertion.  Whenever  de- 
spondency^appears,  or  so-called  nervous  disorder,  it  is 
nothing  else  but  the  result  of  want  of  nourishment. 
A  noted  physician  asserts  "that  nervous  diseases 
are  the  consequence  of  continued  waste  of  nervous 
action  and  incomplete  nutrition,  and  require  noth- 
ing but  judicious  dietetic  treatment.  All  nervous 
disorders  and  so-called  lunacy  can  be  greatly  affected 
by  diet.  Healthy  and  judicious  food  moulds  the 
character  and  nourishes  the  brain." 

This  feeding  of  the  body,  this  strengthening  of 
the  mind,  is  largely  due  to  a  complete  and  perfect 
"  denture,"  a  good  set  of  teeth,  the  value  of  which 
may  not  be  computed  if  the  work  of  dividing  and 
masticating  the  food  be  considered  only.  But  to 
this  consideration  is  to  be  added  their  importance 
in  assisting  articulation,  in  preserving  the  breath 
sweet  and  pure  when  inhaled  into  the  lungs,  in 
giving  proper  symmetry  to  the  features.  Indeed, 
the  mouth  and  teeth  may  well  be  considered  the 
most  important  of  the  facial  features. 

Taste,  speech,  song,  mastication,  and  insaliva- 
tion,  also  the  avenue  for  air  in  inhalation  and 
expiration,  is  the  work  performed  by  the  mouth  ; 
and  the  ill  or  good  health  of  the  teeth  have  much 
to  do  with  each  of  these  important  processes. 

If  the  natural  teeth  become  impaired  or  destroyed, 
the  dentist  is  called  upon  to  magically  supply  the 
loss  or  to  repair  the  waste.  Owing  to  the  vast 
importance  to  the  health  of  the  patient,  to  his 
personal  comfort,  and  to  his  personal  appearance, 
more  and  more  importance  is  being  attached  to  the 
study  and  practice  of  this  branch  of  the  healing 
art.  The  general  tendency  of  the  profession  is 
toward  conservatism,  —  in  all  c.ises  to  try  to  aid 
nature  to  repair  the  waste  and  preserve  the  vitality 
of  the  teeth,  and  to  maintain  their  usefulness. 

Teeth  decay,  and  fillings  waste  ;  but  by  capping 
the  structure  with  a  crown,  the  perishable  matter 
may  be  solidified  and  saved  where  there  is  no 
inherent  and  incurable  tendency  to  disease  in  the 
attachments  and  surroundings. 

There  are  some  eminent  practitioners  who  make 
a  progress  to  their  ' '  field  of  Waterloo  ' '  on  some 
new  procedures,  as  the  spoon  excavators  and  V- 
shaped  cavities.  In  the  lecture-room,  at  conven- 
tions, at  anniversary  meetings  of  the  dental  soci- 
eties, in  the  midst  of  exhibitions  of  blowpipes, 
electric  motors,  pneumatic  mallets,  reversible  tilting 
melting-cups,  die-making  for  crown  work,  siphon 
tongue-holders,  dental  speculum,  and  rubber-dam 
holder  with  double  buckle,  the  veteran  will  hold 
on  with  his  hobby  of  spoon  excavators  and  V- 
shaped  cavities. 

Practitioners  also  now  implai.t  into  the  jaws  of 
their  patients,  where  the  natural  tooth  may  have 
been  removed  for  a  number  of  years,  other  teeth, 
and  have  them  become  firmly  fixed,  and  used  as 
actively  as  the  natural  teeth,  and  with  no  incon- 
venience whatever.  From  okservatiou  it  would 
seem  that  nature  adopts  the  artificial  tooth,  and 
sends  her  repair  in  such  a  manner  as  to  make  true 
bone-tissue  in  cases  of  such  implantation  ;  and  the 
question  arises.  If  one  tooth,  or  three  or  four  teeth, 
can  be  successfully  planted,  why  may  not  full  sets 
of  natural  teeth  be  implanted?  There  are  daring 
innovators  who  are  experimenting  on  this  mode  of 
operation,  hoping  for  successful  issue. 

Where  the  teeth  are  all  gone,  or  where  they  are 
largely  decayed,  an  artificial  plate  is,  however,  still 
a  necessity.  To  preserve  the  taste,  gold  plate  — 
which  should  be  twenty  carats  fine,  that  food  may 
not  oxidize  the  surface  — is  the  best  metal  known  to 
the  trade.  The  rugae  of  the  palate  can  be  preserved  ; 
and  as  the  organs  of  taste  lie  in  the  tongue,  the 
rough  surface  being  protected,  the  taste  is  not  im- 
paired. 


However,  it  is  being  more  fully  understood  that 
to  sacrifice  a  healthy  root  when  it  can  be  saved  by 
crowning  it  with  porcelain  or  gold,  and  accept  the 
constant  annoyance  of  an  artificial  plate,  is  very 
unwise.  For  no  matter  how  excellent  the  work- 
manship, nor  how  superior  the  material  used  by 
which  the  accomplished  dentist  shall  give  such 
expression  to  his  artificial  work  that  it  may  deceive 
the  eye  of  the  critic  or  of  friendship,  imitating  the 
exact  shades  of  the  pearly  teeth  ortheir  rosy  setting, 
yet  not  a  bonbon  can  be  eaten  or  a  meal  enjoyed 
without  the  immediate  cleansing  of  the  artificial 
plate,  or  annoyance  ensues. 

It  is  said  that  teeth  of  ivory  and  wood  are  found 
in  the  tombs  of  Egypt,  some  of  which  were  fastened 
to  gold  plates  ;  and  in  the  mouths  of  embalmed 
mummies  have  been  found  teeth  well  filled  with 
gold,  and  in  as  good  condition  as  if  the  work  were 
wrought  by  recent  practitioners. 

It  is  only  recently,  however,  that  the  art  has 
reached  that  perfection  of  finish  vhich  imitates 
nature  so  closely  as  to  defy  inspection,  and  to 
become  so  painless  in  its  administration,  that,  when 
tears  rush  to  the  eyes  of  the  fair  patients,  it  is,  one 
can  assume,  not  from  pain,  but  from  the  inability 
to  talk  back  to  the  dentist,  that  there  is  weeping. 
For  science  has  been  a  true  benefaction  to  den- 
tistry, and  the  old  horrors  attending  the  extraction 
of  teeth  are  happily  of  the  past.  A  more  intimate 
knowledge  of  teeth  and  the  nerve-cells  and  structure 
of  the  tooth  is  a  source  of  study  to  learned  micros- 
copists  constantly  ;  and,  with  the  aid  of  anaesthetics, 
operations  are  rapidly  becoming  painless. 

lowA  City,  Iowa. 

— • — 

[Specially  compiled  for  The  Popular  Science  ^ews.] 

MONTHLY  SUMMARY  OF  MEDICAL 

PROGRESS. 

BY  W.    S.    WELLS,   M.D. 

In  the  Deulsch  Med.  Woch.  Dr.  Lauenstine  dis- 
cusses operations  to  increase  the  usefulness  of  the 
thumbless  hand,  observing  that  "when  the  thumb 
is  lost,  the  human  hand  is  reduced  to  a  mere  claw, 
which  is  of  little  use  either  for  taking  large  objects 
into  its  palm,  or  for  seizing  smaller  objects  with  its 
finger-tips." 

His  attention  was  called  to  the  subject  by  a  case 
of  extensive  injury  to  the  hand  in  which  the  frac- 
tured little  finger  healed  with  a  twist  toward  the 
thumb.  He  operated  on  a  sailor  in  the  hospital 
who  had  lost  the  left  thumb  as  far  as  the  metacar- 
pns.  After  severing  the  metacarpal  bones  of  the 
index  and  little  fingers  with  a  chain-saw  intro- 
duced through  a  very  short  incision  along  the 
dorsal  surface,  he  bent  these  fingers  at  the  first 
interphalangeal  joint,  and,  forcibly  rotating  them 
toward  the  palm  and  toward  each  other,  fixed  them 
in  this  position  by  means  of  a  suitable  splint. 
Recovery  followed  without  complications,  and  the 
index  and  little  fingers  were  in  such  a  position,  that, 
when  bent,  their  tips  met,  and  the  patient  could 
hold  with  considerable  firmness  small  objects  be- 
tween them. 

The  rotation  of  the  little  finger  was  more  suc- 
cessful than  that  of  the  index,  but  this  was  due  to 
the  hardening  of  the  tissues  resulting  from  the 
sailor's  work.  A  hand  in  which  the  metacarpus  of 
the  thumb  was  lost,  would  give  better  results,  as 
the  index  finger  could  be  better  rotated. 

Dr.  Lauenstine  thinks  that  this  operation,  by  its 
simplicity,  demands  further  trial.  It  does  not  suit 
all  cases,  he  allows,  but  only  those  in  which  the 
subject  proposes  to  do  light  work,  such  as  tailoring, 
watchmaking,  goldsmith's  work,  and  especially 
writing. 

The  exploring  needle,  in  the  diagnosis  of  bone 
disease,  has  been  used  for  years   by  Dr.  A.  M. 


Vance,  particularly  for  determining  the  condition 
of  bones  entering  into  the  anatomy  of  joints.  Not 
only  has  no  harm  followed  its  use,  but  much  relief. 
In  a  case  of  hip-joint  disease  he  was  able  to  deter- 
mine that  the  femoral  head  was  completely  softened 
and  breaking  down,  and  the  propriety  of  an  excis- 
ion was  determined  by  the  use  of  the  exploring 
needle  alone,  as  the  other  evidences  of  disease  were 
rather  slight.  The  needle  is  not  likely  to  be  forced 
into  healthy  bone;  but  in  diseased  bone  not  only 
does  the  needle  enter  without  resistance,  but  a 
sense  of  grating  and  again  of  freedom  of  the 
needle's  point  is  felt,  and  these  are  signs  which 
give  the  surgeon  reason  for  believing  the  bone  to 
be  diseased.  Sometimes  the  first  evidence  of  com- 
plete disintegration  and  the  presence  of  pus  is 
discovered  in  this  way.  The  early  diagnosis  in 
these  cases  is  of  the  utmost  importance  in  deter- 
mining treatment,  particularly  in  hip-joint  disease, 
since,  if  discovered  in  the  early  stage,  we  can  re- 
move dead  bone,  before  the  disease  has  spread  so 
much  as  to  contra-indicate  interference.  Even  if 
an  operation  is  not  advisable,  relief  of  pain  is  ac- 
complished by  the  escape  of  confined  fluids  in  the 
surrounding  tissues.  Dr.  Vance  has  found  the  use 
of  the  exploring  needle  to  afford  much  relief  in 
inflammation  of  the  knee-joint. 

A  NEW  use  for  ether  during  ansesthesia  is  sug- 
gested by  Dr.  Hare  of  the  University  of  Penn- 
sylvania. When  the  breathing  suddenly  ceases  in 
ansesthesia,  it  is  customary  to  use  cold  water  by 
slapping  the  patient  with  wet  towels,  and  often 
dangerous  delay  occurs  before  the  water  arrives. 

The  ether  may  always  be  at  hand.  The  doctor 
has  found  in  many  instances,  both  in  man  and  the 
lower  animals,  that  the  free  use  of  ether,  poured 
upon  the  abdomen  causes  so  great  a  shock  by  the 
cold  produced  by  its  evaporation  as  to  induce  a  deep 
inspiration,  which  is  often  followed  by  the  normal 
respiratory  movements. 

Dr.  Svonnikoff,  in  the  Meditsinskoe  Obozrenie, 
mentions  a  case  of  argyria,  or  silver-poisoning, 
following  constant  applications  of  lunar  caustic  to 
the  throat. 

The  patient  was  a  woman  who  was  accustomed 
to  apply  with  a  brush  a  fifty  per  cent  solution  of 
nitrate  of  silver,  herself  making  the  application  to 
her  throat  for  syphilitic  disease  whenever  the 
throat  became  painful.  Not  only  the  throat,  but 
the  chest  and  back,  became  stained  a  deep-gray 
color;  and  the  discoloration  was  even  more  marked 
on  the  face. 

Cocaine  in  hydrophobia  has  recently  been  used 
by  Dr.  Fubiui  of  Palermo  (British  Med.  Jour.)  as 
a  special  application  to  the  fauces,  and  gave  marked 
relief  to  the  characteristic  spasms  of  the  throat. 

The  man  had  been  bitten  on  the  hand  by  a  mad 
dog  six  months  before.  Three  companions,  also 
bitten  at  the  same  time,  had  their  wounds  promptly 
cauterized ;  but  the  patient  thought  his  too  trfling 
to  require  attention.  The  spasms  of  the  larynx  and 
pharynx  were  extremely  severe  and  painful ;  and 
the  patient,  though  suffering  from  burning  thirst, 
could  not  bear  the  sight  of  liquids.  Dr.  Fubini 
brushed  the  pharynx  with  a  one-in-twenty  solution 
of  hydrochlorate  of  cocaine,  with  the  result  that 
the  spasm  almost  immediately  ceased,  and  the  man 
was  able  to  drink  without  the  least  difliculty. 

A  LATE  issue  of  the  Canada  Medical  Record  con- 
tains an  editorial  on  the  abuse  of  the  use  of  milk. 
It  claims  that  the  abuse  consists  in  using  milk  as  a 
beverage  instead  of  as  a  food.  Milk  is  especially 
contra-indicated  in  cases  of  acute  rheumatism.  In 
several  cases  of  this  disease  referred  to,  all  bad 
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been  large  drinkers  of  milk,  and  their  temperatures 
respectively  were  over  103,  and  the  pain  was  ex- 
cessively severe  when  they  came  under  treatment. 
By  putting  them  on  a  diet  of  thin  water  gruel  suit- 
ably flavored,  and  a  mixture  containing  ten  grains 
of  salicylate  of  soda,  to  be  taken  in  half  a  tumbler 
of  weak  lemonade  every  two  hours  until  relieved, 
in  every  case  the  symptoms  had  almost  disappeared 
within  thirty-six  hours;  and  the  urine,  which  had 
been  dark  and  loaded,  at  the  same  time  became 
clear. 

Dr.  George  M.  Sternberg  says  that  in  yellow- 
fever  the  urine  and  the  vomited  matters  are  highly 
acid.  The  intestinal  contents  also  have  an  acid 
reaction.  He  therefore  proposes  an  alkaline  treat- 
ment, and  gives  the  following  formula:  — 

R .  Sodii  bicarb 150  grs. 

Hydrg.  clilorid.  corrosiv 1%  gr. 

AquiB  puriE 1  quart. 

M.    Sig. 

The  patient  to  take  about  one  and  three-quarters 
ounces  every  hour,  ice-cold. 

The  house  physician  at  the  Garcini  Hospital  has 
sent  {Medical  Record)  a  report  of  twelve  cases 
treated  by  the  alkaline  and  bichloiide  method,  and 
it  appears  that  all  of  them  recovered. 

While  these  twelve  cases  were  being  treated,  eight 
cases  were  treated  in  the  same  institution  by  other 
methods,  and  five  of  the  eight  died. 

Dr.  Woltering  of  Munster,  Wurtemberg  {All- 
gemeine  Med.  Cent.  Zeilung),  recommends  the  more 
extensive  use  of  gluten  bread,  both  on  account  of 
its  extremely  nutritive  qualities  as  an  article  of 
diet,  and  its  very  low  price.  He  claims  that  pure 
gluten  bread  is  three  times  as  nourishing  as  meat, 
and  that  bread  made  with  the  addition  of  forty  per 
cent  of  gluten  contains  more  albumen  than  hare  or 
chicken  of  the  best  quality. 

The  phonograph,  as  an  instrument  of  precision  in 
preserving  voice  and  heart  sounds,  forms  the  sub- 
ject of  comment  in  the  New  York  Medical  Record. 
[t  states  that  Dr.  William  Porter  of  St.  Louis  has 
made  some  practical  observations  in  this  field.  He 
found  that  not  only  are  different  voice  sounds  pre- 
served distinctly,  but  also  that,  by  attaching  an 
ordinary  stethoscope  to  the  phonograph,  some  of 
the  cardiac  sounds  could  be  easily  recognized  after 
they  had  been  recorded  by  the  new  invention. 
The  murmur  of  a  case  of  mitral  insufliciency  was 
especially  well  reproduced. 

The  Record  indulges  in  the  following:  "  We 
may  be  able  to  buy  cylinders  of  cardiac  murmurs, 
aneurismal  bruits,  foetal  heart  sounds,  etc  ,  at 
"  list  price,  twenty  per  cent  off,"  just  as  we  now 
buy  charts,  manikins,  and  models." 

Dr.  Box  all  {Medical  Press)  calls  attention  to  the 
incompatibility  of  certain  antiseptics  when  mixed. 
He  has  ascertained  that  mixtures  of  corrosive 
sublimate  and  iodine,  iodine  with  carbolic  acid, 
and  carbolic  acid  and  olive  oil,  produce  chemical 
changes  which  materially  affect  the  properties  of 
the  original  constituents.  He  found,  moreover, 
that  soap  and  glycerine  are,  as  a  rule,  bad  vehicles 
for  antiseptics.  Perchloride  of  mercury,  iodine, 
salicylic  acid,  and  permanganate  of  potassium  are 
changed  or  precipitated  by  admixture  with  soap. 

Dn.  Salkowski  {Medical  /Ves.s)  writes  concerning 
the  use  of  chloroform  for  the  preservation  of  sam- 
ples of  urine  for  analysis.  A  six-per-mille  solution 
was  found  by  him  to  effectively  prevent  the  growth 
of  micro-organisms,  and  he  recommends  it  to  be 
added  to  pathological  liquids  and  for  preserving 
anatomical  specimens.  He  also  suggests  the  em- 
ployment of  such  a  solution  internally  as  a  disin- 


fectant and  as  a  mouth-wash,  and  observes  that  it 
could  be  advantageously  added  to  solutions  for 
hypodermic  use. 

Drs.  H^noque  and  Fridel,  Paris,  state  that 
the  extraction  of  a  tooth  may  be  rendered  painless 
by  spraying  the  neighborhood  of  the  external  ear 
with  ether. 

The  ansesthesia  of  the  trigeminus  so  produced 
extends  to  the  dental  nerves,  and  thus  renders  the 
production  of  general  ansesthesia  needless. 


DEGEJfERA.TIOK  OF  THE  HUMA^T  TEETH. 
The  law  of  retardation  exhibits  itself  in  the 
teeth  of  the  higher  races  of  mankind  in  a  highly 
inconvenient  manner.  The  greatly  developed  brain 
requires  all  the  available  room  in  the  skull ;  there 
is  no  space  left  for  the  attachment  of  muscles  for  a 
powerful  jaw.  Cooked  food  also  causes  a  degen- 
eracy in  the  development  of  the  jaw.  There  is  con- 
stantly no  room  left  for  either  the  wisdom-teeth  or 
the  second  upper  incisors;  the  wisdom-teeth  are 
retarded,  often  cause  great  pain,  and  decay  early. 
The  second  incisors  appear  in  startling  and  unex- 
pected places,  and  often  (in  America  especially)  do 
not  cut  the  gum  at  all.  Professor  Cope  says  that 
"  American  dentists  have  observed  that  the  third 
molar  teeth  (wisdom-teeth)  are  in  natives  of  the 
United  States  very  liable  to  imperfect  growth  or 
suppression,  and  to  a  degree  entirely  unknown 
among  savage  or  even  many  civilized  races."  The 
same  suppression  has  been  observed  in  the  outer  pair 
of  superior  incisors.  This  is  owing,  not  only  to  a 
reduction  in  the  size  of  the  arches  of  the  jaws,  but 
to  successively  prolonged  delay  in  the  appearance  of  the 
teeth.  In  the  same  way,  men  and  the  man-like  apes 
have  fewer  teeth  than  the  lower  monkeys,  and  these 
again  fewer  than  the  insectivorous  mammals  to 
which  they  are  most  nearly  allied.  When  this  dif- 
ference in  dentition  has  been  established,  civilized 
man  may  claim  to  place  himself  in  a  new  species, 
apart  from  low  savages  as  well  as  from  high  apes. 
—  Popular  Science  Monthly. 


HUMORS. 

Patent-Medicine  Man  (to  editor  of  religious 
newspaper):  "You  made  a  nice  mess  of  that 
testimonial  advertisement!  " 

Editor:  "How ">" 

Patent- Medicine  Man:  "John  Smith  wrote, 
'  Your  Live-forever  Pellets  are  doing  me  a  great 
deal  of  good.  Send  me  another  box,'  and  I  told 
you  to  give  it  a  prominent  place." 

Editor:  "I  did, — immediately  preceding  the 
death-notices." 

Patent-Medicine  Man :  "  Yes,  and  the  first  death- 
notice  on  the  list  was  that  of  John  Smith !  " 

A  Wicked  Urchin's  Strategy.  —  A  nine- 
year-old  Eagleville  (Conn.)  boy  was  belated  at 
Coventry,  several  miles  from  his  home,  the  other 
night,  and,  being  afraid  to  go  home  in  the  dark, 
put  his  Y'^ankee  wits  to  work.  Pretty  soon  a  doctor 
of  the  place  was  informed  by  a  small  boy  that  a 
well-known  citizen  of  Eagleville  was  very  ill  with 
typhoid-fever,  and  wanted  him  to  come  to  him  im- 
mediately. The  doctor  said  he'd  go  after  supper, 
and  asked  the  lad  to  join  him  at  the  table.  The  boy 
did  so,  and  soon  after  was  snugly  tucked  in  by 
the  side  of  the  doctor  in  his  carriage,  and  rolling 
homeward.  When  they  arrived  at  the  house  of 
the  alleged  sick  man,  the  boy  scrambled  out;  the 
doctor  followed,  and  knocked  at  the  door.  The 
citizen  himself,  in  his  usual  health,  opened  it.  He 
hadn't  been  sick,  and  hadn't  sent  for  the  doctor. 
Then  they  looked  for  the  boy.  They  couldn't  find 
him.  He  had  had  his  supper,  and  ride  home,  and 
was  well  out  of  the  way. 
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Every  sentence  sliould  be  strictly  punctuated. 
Millions  may  depend  on  a  comma.  Esterbrook's 
Pens  are  admirable  for  the  purpose. 


Extract  of  report  from  the  celebrated  physician 
Erasmus  Wilson:  — 

Several  cases  of  incipient  consumption  have  come 
under  my  observation  that  have  been  cured  by  a 
timely  use  of  Liebig's  Liquid  Extract  of  Beef 
Tonic  (Colden's). 

Erasmus  Wilson,  M.D.,  F.K.S. 


The  rapidly  increasing  busine.ss  of  Mr.  Bbadlee 
Whidden  has  rendered  a  change  of  location  necessary, 
and  he  may  now  be  found  at  No.  18  Arch  Street, 
Boston,  only  a  few  doors  from  his  former  place  of 
business.  He  makes  a  specialty  of  publishing  and 
selling  scientific  books  of  every  description,  whether 
relating  to  natural  or  physical  sciences. 


The  preparations  of  the  Health  Food  Companv 
are  worthy  of  a  trial  by  tliose  desiring  any  special 
form  of  nutriment  adapted  to  abnormal  or  diseased 
conditions  of  the  system.  The  Gluten  Flour  con- 
tains, in  a  concentrated  form,  the  nutritive  qualities  of 
ordinary  flour,  and  contains  but  a  small  quantity  of 
the  starchy  elements  which  are  contra-indicated  in 
diabetes.  This  flour  is  favorably  spoken  of  by  that 
eminent  phy.sician,  the  late  Dr.Austin  Flint,  in  his 
work  on  clinical  mediciue. 


"Mr.  David  Boyle,  manufacturer  of  the  twenty -ton 
Boyle  Ice  Machine  u.sed  here,  sold  another  machine 
at  Vicksburg,  Miss.,  last  week,  and  now  has  a  hundred 
and  thirty  machines  of  his  manufacture  in  use  in  the 
United  States,  and  several  in  the  West  Indies.  It  is 
the  finest  ice  matOiiue  in  the  world,  and  Capt.  Frank 
Hicks  says  the  two  now  in  use  by  the  Distilled  Water 
Ice  Company  are  as  good  as  when  purchased,  and  have 
never  gotten  out  of  repair."  —  Pine  Blaff  (.\rk.)  Press- 
Eayle. 

♦ — 

Thay'er's  Nutritive  is  a  combination  of  valuable 
medicinal  and  nutritious  agents,  which  render  it 
especially  valuable  in  all  cases  of  weakness  or  disease 
where  the  system  is  unable  to  a.ssimilate  the  ordinary 
kinds  of  food.  It  comliines  stimulant,  tonic,  and 
nutritive  properties,  and  physicians  will  find  it  a  valu- 
able adjunct  in  the  treatment  of  the  affections  for 
which  it  is  recommended. 


No  difference  of  opinion  exists  among  Iiigh  medical 
authorities  as  to  the  value  of  phosphoric  acid  and  the 
phosphates,  and  no  preparation  has  ever  been  offered 
that  so  happily  meets  the  general  want  as  Housford's 
Acid  Phosphate.  It  is  the  same  acid  tliat  is  found  in 
wheat  and  other  cereals,  and  is  not  only  a  medicine, 
but  a  scientific  preparation  which  has  received  the 
sanction  and  commendation  of  leading  physicians  of 
America.  Hoksfokd's  Acid  Phosphate  is  especially 
recommended  for  dyspepsia,  mental  and  physical 
c.xliaustion,  Indigestion,  headache,  wakefulness,  ner- 
vousness, impaired  vitality,  etc.  For  sale  by  all  drug- 
gists and  dealers  in  medicine. 
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POPULAE   SOIEISrCE    NEWS. 


TWENTY-FOURTH    YEAR. 


PROSPECTUS   FOR    1890. 


Twenty-four  years  ago  the  Boston  yournal  of  Chemistry,  now  The  Popular  Science  News, 

^vas  founded  by  the  late  Dr.  James  R.  Nichols,  and  edited  by  him  for  more  than  a  score  of 

\  ears.     Originally  a  small  advertising  sheet  or  trade  journal,  it  grew  so  rapidly  in  popular  favor 

It  it  very  soon  widened  its  scope,  and  is  at  present  one  of  the  standard  scientific  journals  of 

e  day,  with  a  circulation  extending  into  every  state  and  territory,  and  nearly  every  foreign 

iuntry. 

For  the  past  five  years  the  SciE>fCE  News  has  been  under  the  editorial  charge  of  Mr.  Austin  P. 
Nichols,  S.  B.,  a  graduate  in  chemistry  of  Harvard  University,  and  Professor  William  J.  Rolfe, 
i.itt.  D.,  well  known  as  one  of  the  authors  of  the  "  Cambridge  "  series  of  scientific  text  books! 
and  also  as  an  eminent  Shakesperian  scholar  and  critic.  In  addition  to  the  editors,  a  large 
number  of  contributors,  including  some  of  the  most  distinguished  scientists  in  the  country,  write 
gularly  for  its  columns.     A  few  of  these  names  are  given  below. 

The  Science  News  is  not  only  unique  in  being  the  cheapest  scientific  periodical  published 

it  is  the  only  one  which  is  specially  devoted  to  the  presentation  of  scientific  subjects  in  a  clear 

and  popular  style  which  all  can  understand,  even  without  previous  scientific  knowledge.   The  aim 

the  editors  is  to  combine  the  utmost  accuracy  and  reliability  with  a  simple,  attractive,  and 

tertaining  presentation  of  the  laws,  principles,  and  phenomena  of  the  sciences.     Sensation- 

>m  and  quackery,  whether  scientific  or  otherwise,  is  studiously  avoided,  the  numerous  scien- 

tiiic  swindles  and  humbugs  constantly  arising  are   fearlessly  exposed,  and  every  effort  will  be 

made  to  maintain  the  paper  in  the  highest  ranks  of  scientific  journalism. 

The  scope  of  the  Science  News  comprises  all  the  natural  and  physical  sciences.  Especial 
attention  is  given  to  the  science  of  the  household,  and  the  elucidation  of  the  scientific  principles 
governing  the  affairs  of  every  day  life.  A  special  department  is  given  to  the~  "  Home,  Farm, 
and  Garden,"  and  a  portion  of  each  issue  is  devoted  to  medicine,  pharmacy,  and  hygiene'. 
While  the  Science  News  is  by  no  means  an  exclusively  medical  journal,  its  subscription  list 
mcludes  more  physicians  and  druggists  than  most  of  the  periodicals  entirely  devoted  to  their 
interests.  A  general  knowledge  of  the  sciences  is  particularly  valuable  to  a  physician,  and  the 
Science  NEWS.furnishes  this,  in  connection  with  much  valuable  information  of  a  purely  medical 
character,  in  a  more  attractive  form  and  at  less  cost  than  any  other  publication. 

The  Clubblng  List  is  also  a  special  feature  of  the  paper.     Subscribers  to  the  Science  News 

y  subscribe  to  all  the  principal  magazines  and  newspapers  at  greatly  reduced  rates,  the  saving 

many  cases,  being  more  than  the  cost  of  the  original  subscription.  ' 

lers  for  societies  and  reading  clubs  will  be  promptly  finished. 

Among  those  contributing  regularly  to  the  Science  News  are  the  following  :  — 

Professor  C.  A.  Young,  of  Princeton, 

Professor  N.  S.  Shaler,  of  Harvard, 

Professor  William  G.  Sumner,  of  Yale, 

Professor  Frederick  LeRoy  Sargent, 

Professor  James  Stoller,  of  Union  College, 

Dr.  D.  G.  Brinton, 

Dr.  John  Crowell, 


Special  estimates  for  large 


Dr.  J.  Hobart  Egbert. 
Dr.  W.  S.  Wells, 
Dr.  H.  DE  Varignv, 
Professor  M.  McNeil,    . 
Rev.  Daniel  Wight, 


$1.00. 


And  one  hundred  others. 


Astronomy. 

Geology. 

Pohtical  Economy. 

Botany. 

.  Natural  History. 

Archaeology. 

Medicine  and  Hygiene. 

Medicine  and  Hygiene. 

Medicine  and  Hygiene. 

Special  Paris  Correspondent. 

Special  Astronomical  Reporter. 

Special  Meteorological  Reporter. 


Try  a  Year's  Subscription. 
It  will  only  cost  you  one  dollar. 


$1.00. 


A  glance  at  the  Index  lor  1889  will  show  the  value  and  variety  of  the  reading  matter  therein  sup- 
plied.    The  volume  for  1890  will  excel  even  this. 


Club  Li^t,  1889-90. 


The  POPULAR  SCIENCE  NEWS  with  any 
of  the  following  periodicals. 

Postage  prepaid  to  any  address  in  the  United 
States  or  Canada. 

Suiscriplion    price  Comiinaiion  price  with  the 

of  each  perioJical  Popular    Science    News; 

famed.  loth  periodicals  for 

$1  50.     American  Agriculturist $2  10 

1  00.     American  Analyst 1  60 

()  00.  American  Archftectand  Building  News  6  50 

1  00.  American  Builder  and  Wood-Worker.  1  75 

4  00.     American  Chemical  Journal 4  85 

'A  00.     American  Journal  of  Pharmacy 3  50 

6  00.     American  journal  of  Science  .'. G  25 

100.     American  Microscopical  Journal 180 

3  00.     American  Practitioner  and  News 3  50 

1  00.     American  Teacher l  80 

5  00.     Arena .5   jo 

3  00.     Archives  of  Medicine   3  50 

4  00.     Art  Amateur 4  50 

2  00.     Arthur's  Home  Magazine 2  75 

1  50.  Babyhood   2   10 

60.  Babyland \  30 

5  00.  Boston  Medical  and  Surgical  Journal.  5  85 
4  00.  Bradstreet's 4  50 

2  50.     Braithwaite's  Qiiarterlv  Epitome 3  10 

2  50.  Braithwaite's  Retrospect 3  00 

3  00.  Christian  Union 3  75 

2  50.  Cultivator  and  Country  Gentleman...  3  10 

4  00.  Decorator  and  Furnisher 4  25 

2  00.     Demorset's  Monthly 2  (50 

1  50.     Druggists'  Circular 2  30 

5  00.     Eclectic  Magazine 5  25 

3  00.     Education 3  50 

3  00.     Electrical  World 3  75 

4  00.     Engineering  and  Mining  Journal 4  25 

1  75.     English  Illustrated  Magazine,  The  ...   2  50 

4  00.     Forest  and  Stream 4  25 

5  00.     Gaillard's  Medical  Journal    5   10 

4  00.  Garden  and  Forest 4  50 

2  50.  Good  Housekeeping 3  10 

1  00.  Hall's  Journal  of  Health   1  85 

100.  Herald  of  Health   1   75 

1   10.  Household,  The  (Vermont) 185 

5  00.     Journal  of  the  Franklin  Institute 5   10 

5  20.     La  Nature (;  OO 

i  00.     Literary  World  2  85 

5  00.     London  Chemical  News 5  50 

3  50.     Magazine  of  Art 4  00 

1   50.     Manufiicturer  and  Builder 2  10 

1  00.     Microscope,  The 1  80 

6  00.     Nature (j  40 

2  50.     New  England  Journal  of  p:ducation..   3  25 

1  00.     New  York  Weekly  Tribune 1  90 

2  50.     New  York  School  Journal 3  00 

1  50.     Our  Little  Ones  and  the  Nursery 2  25 

1  00.     The  Office " \  75 

3  00.     Outing 3  50 

5  00.     Philadelphia  Photographer 5  25 

3  00.  Railroad  and  Engineering  Journal  (for- 
merly Van  Nostrand's),  new  sub- 
scribers only 3  50 

2  00.  Rural  New  Yorker 2  75 

3  50.  Science 4  oO 

1  25.  Vick's  Floral  Monthly 1  90 

1   75.  Youth's  Companion,  new  subscribers 

only 2  50 

For   additional   cUihbing,    see 
next  page. 


IJ  more  than  one  periodical  is  wanted,  deduct 
75  cents,  tie  clubbing  price  of  tlie  "  Science 
News,"  from  tlie  price  of  both  as  given  in  the  list 
above,  and  the  remainder  will  be  the  clubbing  price 
of  the  other  periodical. 

Rates  for  any  of  the  principal  American  publi- 
cations not  in  the  above  list  will  be  given  upon 
application. 


IJE^    Read  the  next  pages.    ^^^ 
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Regular  price,  $4.00. 
Combination  price  with  SCIENCE   NEWS,  $4.25. 
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fully  studied  record,  in  pictorial 
and  literary  form,  of  the  notable  events  and  movements  of  our 
time. 

Regular  price,  $4.00.    Our  price  for  the  Weekly 
and  the  SCIENCE  NEWS,  $4.30. 
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jjictures  with  the  latest  intelligence  re- 
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HARPER'S  YOUNG  PEOPLE  FOR  1S90. 

IlARrKR's  VouNG  Peoi'Le,  publislied  Weekly,  aims  to  in- 
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their  imagination. 

Regular  price,  $2.00.     Our  combination,  $2.60. 
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Do  not  dclaj'  your  suliscriiilion  for  , 

LIPPINCOTT'S  MAGAZINE, 

which  now  stands  in  the    front   rank   of  monthly   publications 
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A  LEADER  AMONG  LEADERS. 

Each  number  contains  a  C(iMPIJ-:TK  XOVia.,  as  well  as 
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the  volumes  form  the  only  existing  encyclopae- 
dia of  current  thought  and  opinion. 

The  aim  of  this  journal  is  not  to  create  but 
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taken  to  treat  each  question  upon  which  extracts 
are  given  in  a  perfectly  fair,  non-partisan  and 
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We  club  with  this  journal.     The  regular  price 
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LITTELL'S 
LIVING  AGE. 


The  best  Essays,  Reviews,  Criticisms,  Serial 
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Foreign  Periodical  Literature,  and  from  the  pens  of 

THE  FOREMOST  LIVING  WRITERS. 


Regular  price,  $8.00. 
Our  price,  with  the  SCIENCE 
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The  proposition  to  fur- 
nish the  Science  News 
niid  the  CosMoroLiTAN 
illustrated  monthly  Tor 
the  price  of  one  is  un- 
usual. The  regular  pric(j 
of  the  two  magazines 
is  $3.40  a  year  in  ad- 
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up  in  a  conical  form  so  that  the  lines  a  and  b 
.shall  be  in    contact.     Then    look    steadily   at 


tirely  down  throuufh  the  chain  and  hang  freely 
at  the  bottom.    This,  of  course,  is  impossible, 
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the  point  of  the  cone  and  the  apparently  as  it  is  connected  with  the  ring  B,  but  the 
shapeless  drawing  will  be  transformed  into  a 
portrait  of  M.  Chkvrei'L,  (Fig.  2,)  the  emi- 
nent and  yenerable  F"rench  chemist,  now  in 
his  one  Innulred  and  third  year.  The  portrait 
will  be  seen  with  greater  ease  if  one  eye  is 
kept  clo.sed  at  first. 


PlHI.lsHKRS    Col  IMS 


16 


Pan^iliar  S(;ie»c«. 


SCIENTIFIC  RECREATIONS. 

Some  of  oiu'  readers  nia\  lia\e  seen  the  dis- 
torted drawings  which  only  show  their  proper 
proportions  when  reflected    in    cvlindrical   or 


conical  mirrors.  The  accompanying  illustra- 
tion (Fig.  I )  does  not  require  any  mirror  to 
yiew  it  in,  but  it  is  only  necessary   to    roll    it 


'I'his  and  similar  portraits  do  not  rec|iiire 
any  especial  geometrical  knowledge  to  pro- 
duce, but  are  simply  made  bv  rolling  up  a 
piece  of  paper  into  the  conical  form  oyer  a 
jiiece  of  wood  cut  to  the  proper  shape,  hold- 
ing it  before  the  eye  in  the  proper  ])osition, 
and  drawing  the  portrait  or  design  directly 
upon  it.  The  lines  will  be  ])roperl\-  distorted 
in  the  process  of  drawing  witiioiit  any  care  on 
the  part  of  the  artist,  and  any  one  possessing 
the  necessar\  skill  for  drawing  an  ordinary 
portrait  can,  with  a  little  practice,  produce 
distorted  ones  e(|uallv  as  good  as  the  example 
giyen  above. 

The  magic  chain  (Fig.  3)  is  a  French  toy  and 
depends  upon  an  optical  illusion.  Fig.  2  shows 
the  construction  of  the  chain,  which  may  be 
of  any  con\enient  length,  and  Fig.  1,  the  way 
it  is  held  in  performing  the  e.xperiment.  The 
free  ring,  A,  is  held  in  one  hand,  and  one  of 
tiie  rings,  B,  in  the  other.  If  the  ring  A  is 
then  dropped  or  thrown  downwards  with  a 
quick  moyement,  it  will    appear   to   drop  en- 


I-'if;.  ,i. 
ap])arent  niox  emeiit  is  due  to  the  succcssiye 
backward  and  forward  moyement  of  each 
separate  ring  in  tiie  chain  successively,  which 
takes  place  so  c[iiickl\  tliat  the  eve  cannot 
follow  it,  and  it  appears  as  if  a  single  ring 
was  passing  through  tlie  links  of  the  chain. 
It  is  in  fact  a  true  \yave  motion,  and  is  an  ex- 
cellent and  simple  illustration  of  the  fact  that 
in  a  wave  there  is  no  actual  progressiye 
moyement  of  the  particles  themselves,  but 
only  a  yibratory  movement,  and  that  while 
the  motion  is  transmitted,  the  particles  of  the 
medium  in  whicli  it  takes  place  do  not  change 
their  position. 

We  are  indebted  to  La  Nature  for  the  en- 
gravings illii.strating  this  article. 

A  GIGANTIC  FOSSIL  TORTOISE. 

TliK  accompanying  illustration  from  La  Xa- 
////*<;  represents  an  immense  fossil  tortoise  (one- 
twelfth  the  natinal  size)  which  wasfoimd  near 
the  city  of  Ferpigiian  in  the  Fyrenees  Moun- 
tains. It  is  over  four  feet  in  length  and  about 
thirteen  feet  in  circumference,  and  is  the  lar- 
gest specimen  in  existence.  It  was  found  in 
a  bed  of  clayey  limestone  belonging  to  the 
pliocene  age  ;  and,  as  the  head  and  limbs  had 
b£en  withdrawn  into  the  shell,  after  the  usual 
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manner  of  tuitk's,  at  the  time  of  its  death,  the 
task  of  removing  the  fossil  from  its  stony 
matrix  was  one  of  no  small  dirticulty.  Jt 
was  finallv  accomplished,  however,  and  the 
thousand  or  more  pieces  into  which  it  had 
been  separated  in  the  jsrocess  were  carefully 
joined  together,  making  a  most  unique  and 
valuable  paleontological  specimen. 

The  tortoise  resembles,  in  many  respects,  a 
species  which  has  recently  become  extinct  in 
the  island  of  Madagascar  ;  and  the  other  fossil 
remains  which  have  been  found  in  the  strata 
near  Ferpignan  are  more  or  less  tropical  in 
type,  and  indicate  a  much  wanner  climate  in 
the  pliocene  age,  which  gave  way  to  the  cold 
and  ice  of  the  glacial  period  before  the  more 
temperate  climate  of  recent  times  was  finally 
established. 


-^♦► — 


SEA-WATER  AND  SEA-WATER  ICK. 


BY    \V.    A.    ASHE,    F.    R. 

Sea-water  is  variously   stated 


A.   s. 

as    fret'zinsr  at  a 


lower  than  that  of  its  molting  point.  The  only 
way  to  arrive  at  a  proper. determination  of  a  value 
of  the  freezing  point  of  any  liquid,  is  by  recording 
the  loAvest  point  attained  whilst  a  mass  under  slight 
agitation  is  being  transformed  into  its  ice,  unless  in 
the  case  where  no-chemical  change  has  been  under- 
gone during  the  transformation.  Let  me  put  this 
conclusion  of  mine  beyond  question,  by  an  exam- 
pie. 

In  Hudson  Straits,  when  the  ice  is  first  formed  in 
tidal  waters,  that  portion  of  it  that  is  left  aground 
above  low-water  mark,  freezes  to  the  bottom,  the 
temperature  of  the  air  being  below  that  of  the  freez- 
ing-point of  the  water,  so  that  on  the  waters  rising 
again  it  is  left  there  submerged.  This  formation  of 
a  film  of  ice  at  the  surface  of  the  water  and  the 
freezing  of  it  to  the  film  last  submerged,  goes  on  till 
the  whole  outline  of  the  coast  is  transformed,  by  the 
building  of  a  wall  of  ice  from  low  to  high-water 
mark,  with  a  perpendicular  face  seawards.'  This 
transformation  yyould  not  be  possible,  if  there  were 
agreement  between  the  freezing  and  melting  points 
of  sea  water.  Let  me  explain  the  order  and  nature 
of  the  proceeding. 

In  the  first  place  it  is  essential  that  the  tempera- 
ture of  the  air  should  be  below  that  of  the  freezing- 


temperature  from  28^  to 
28.8^.  Experiments  that 
were  undertaken  by  the 
1  ludson  Bay  Expedition 
of  18S5  proved  that  its 
freezing  point  was  at 
26.7° — all  temperatures  ||1|] 
being  expressed  in  ac- 
cordance with  the  Fareri- 
heit  scale. 

This  discrepancy  can 
onU'be  accounted  for  on 
the  supposition  of  there 
being  a  difference  be- 
tween the  freezing  and 
melting  points  of  sea- 
water.  That  the  values 
first  above  given  repre- 
sent the  temperature  ( 
its  melting  point,  tlio 
latter  of  the  freezini.; 
point  proper,  seems  evi- 
dent. In  general,  the 
freezing  point  of  water, 
both  fresh  and  salt,  is  de- 
termined by  an  admixture  of  water  with  its  ice  and 
the  agitation  of  the  two  until  thermic  equilib- 
rium between  them  is  attained,  when  the  the  tem- 
perature that  the  mass  is  then  at,  is  accepted  as  that 
of  its  freezing-point.  It  is  not  unreasonable  to  sup- 
pose that,  in  the  case  of  fresh  water  this  condition 
of  thermic  equilibrium  is  really  reached  at  the 
freezing-point  of  the  mass,  because  the  chemical 
combination  of  the  water  and  its  ice  is  identical. 
But,  in  the  case  of  sea-water  and  its  ice,  there  has 
has  been  a  change  produced  in  the  transformation, 
whereby  four-fifth.s  of  the  saline  particles  have  been 
excluded  from  the  ice.  No  one  will  question  the 
statement  that  thermic  equilibrium  between  sea- 
water  and  fresh-water  ice,  or  the  opposite,  would 
represent  either  the  freezing  point  of  sea  or  fresh 
water.  Yet  it  has  been  assumed  that  ice  which  no 
longer  contains  the  constituents  of  its  water,  (more 
closely  agreeing  with  that  of  fresh  than  sea  water), 
will  melt  at  the  same  temperature  that  it  was  frozen 
at,  quite  forgetting  that  this  expelling  of  saline  par- 
ticles was  not  performed  without  the  loss  of  some 
energy;  and,  as  the  only  energy  that  is  present  in 
our  mass  is  heat,  this  transformation  was  only  per- 
formed at  a  loss  from  this  source;  and  that  in  con- 
sequence, the   freezing  point  of  tea   water  must  be 


point  of  sea  water;  and  in  the  next  place,  it  is  evi- 
dent that  the  temperature  of  the  earth  forming  the 
bottom,  must  be  above  the  freezing-point,  orelse  ice 
would  form  there  ;  still,  it  need  not  be  much  abo\e 
it.  as  the  water,  being  very  nearly  at  the  tempera- 
ture of  its  freezing-point,  would  reduce  the  surface 
of  the  bottom  to  that  point,  less  the  increase  in 
temperature  consequent  on  the  convection  of  the 
earth's  heat  to  that  surface.  The  freezing-point  of 
sea-water  being  26.7'', the  melting  point  28. S",  and 
the  temperature  of  the  bottom  being  assumed  as 
being  between  these  values,  (a  not.  improbable  as- 
sumption, after  the  reasons  given)  we  can  under- 
stand that  when  the  ice  is  placed  in  contact  with  it 
by  the  falling  tide,  the  temperature  of  the  air,  re- 
duces the  water,  which  is  running  off  the  ice  as  the 
tide  leaves  it,  so  that  freezes  and  cements  the  ice  to 

!  the  bottom.  To  free  the  ice  again  would  require, 
either  that  the  temperature  of  the  air  or  water 
should  rise  above  28.8'^  which,  Avith  the  water  at 
26.7°  and  the  atmosphere  below  this  point,  is  not 
possible;  therefore  the  ice  remains  fast  to  the  bot- 
tom. 

Fresh  water  freezing,  and  its    ice   melting  at  the 
same  temperature,  it  cannot  freeze  to  the  bottom ; 

I  for,  granting  that  the  temperature  of  the  water  may 


be  32°,  that  of  the  bottom  must  be  above,  both  on 
account  of  the   water  in  contact  with  it  being  at  a 
higher   temperature    than  this,    and  because,    even 
I  if  we  assume    the    temperature  of  the  whole    mass 
of  water   as    being  32'^",   that   of    the    bottom    must 
j  be  above  this,  owing  to  convection,  as  before  stated. 
:  Anchor-ice  does   form   in    fresh  water  occasionally. 
;  but  not  on  the  bottom  proper,  as  it  attaches  itself  to 
bowlders  or  pebbles    which    are    not  themselves   in 
perfectly  continuous    connection  with    the   bottom, 
and  are  therefore  largely  siu'roundcd  by  the   water, 
and    correspondingly   affected   by    its    temperature, 
w-hilst  insensibly  affected   liy  convection:   so  that  if 
we  cark  assume  conditions   under  which  the  water's 
temperature  would  be  below  the  freezing  point,  we 
I  have  those  cases  in  which    anchor-ice  will  form.    In 
j  no  other  way  is  it  possible  to  account  for  the  freez- 
ing of  sea-water  ice  to  the  bottom  than  bv  the  as- 
sumption  of  a  difference  between   its  freezing  and 
melting  points. 

Fresh  water  always  freezes  at  the  surl'ace  first; 
sea-water,  during  cold,  calm  weather  is  converted 
into  ice  at  some  point  beneath  the  surface,  for  then 
the  ice-spicules  are  seen  rushing  with  the  momen- 
tum they  have  acepiired  from  their  increased  vol- 
ume and  consequent  less  specific  gravity  than  the 
water,  from  their  posi- 
tion of  formation  to  the 
surface  where  their  nio- 
nientmn  is  generall\ 
^utiiciently  great  to  per- 
iiiil  of  their  thrusting 
ihenisches  some  dis- 
lance  beyond  this  sur- 
face, when,  falling  back 
;o  it  again,  they  aggre- 
uato  into  a  surface  film. 
Iiuler  tliese  conditions 
nl'  cold  and  calm,  the 
I'lrniation  of  sea-water 
ice  proceeds  indifterent- 
ly  as  to  position :  but 
if.  as  is  generally  the 
case,  there  is  any  wind 
blowing  the  permanent 
formation  takes  place 
I'rotn  the  windwartl 
.--liore  in  tlie  form  of  long, 
narrow  •■  streamers.  " 
which,  starting  witli 
a  width  of  a  tew 
yards,  may  reach  a  length  of  three  or  four  hun- 
dred; in  the  meantime,  adjacent  •  streamers"  swa\- 
ing  towards  each  other  under  the  influence  of  the 
wind,  become  joined  and  the  whole  surface  evcnt- 
iu:lly  covered.  The  cf)heNion  ot'  the  iiarticles  must 
necessarily  be  very  great  to  withstand  the  strain 
that  the  mass  is  under  whilst  in  this  exaggerated 
form,  under  the  influence  of  the  wind  that  is  blow- 
ing and  the  small,  though  quite  sensible  ripple  of 
the  surface. 

'I'hc  specific  gravity  of  fresh  water  increasing  to 
a  certain  lower  temperatere.  then  decreasing  to  the 
freezing-point,  permits  of  its  ice  being  formed  at 
the  surface.  In  the  case  of  sea-water,  as  the  ice 
does  not  form  at  the  surface,  it  is  evident  that  its 
density  must  increase  to  the  freezing  point,  when 
the  increase  in  its  volume,  consequent  on  its  trans- 
formation into  ice,  brings  it  to  the  surface.  .Such 
an  assertion  would  seem  to  allow  of  the  conclusion 
that  sea  water  ice  must  form  from  the  sea  bottom 
where,  becoming  fast  to  it,  subsequent  freezings 
would  eventually  t'orm  a  solid  mass  from  the  bottom 
to  the  siu'tace.  This  is  luidoubtedlv  a  fair  conclu- 
sion, if  we  ignore  the  fact  that  although  the  water 
at  the  bottom  is  at  the  freezing-point,  the  bottom 
itself  mu.st  be  above  tbi*  temperature  owing  to  the 
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convection  of  the  earth's  heat  to  it.  A  little  con- 
sideration will  show  anv  one  that  ice  must  form  at 
the  surface  of  a  fluid  or  the  hottom,  as  it  is  not  pos- 
sible to  imagine  any  arrangement  of  temperatures 
that  would  permit  of  its  formation  at  an  intermedi- 
ate position. 

Sea-water  ice  is  much  less  brittle  than  that  of  fresh 
water,  rising  and  falling  under  the  influence  of  a 
heavy  sea.  and  adapting  itself  to  the  undulations, 
in  cases  where  the  latter  would  undoubtedly  suffer 
fracture :  this  is  particularly  noticeable  in  the  earlier 
>^tagcs  of  its  formation,  in  which  condition  it  will 
not  support  as  much  as  fresh-water  ice,  and  in  giv- 
ing way,  does  so  without  any  warning  preliminary 
fissures,  leaving  a  cleanly  cut  hole  of  the  same  di- 
mensions as  the  surface  over  which  the  rupturing 
pressure  was  administered,  and  thus  differs  from 
fresh-water  ice,  which  on  fracture  carries  down  a 
large  portion  of  the  surface  beyond  the  area  directly 
under  pressure. 

From  experiments  made  on  the  occasion  to  which 
I  have  referred,  it  was  found  that  sea-water  ice  floated 
with  one  part  above  water,  and  fourteen  and  eight- 
tenths  below;  whilst,  expressing  tht  volume  of  a 
given  quantity  of  sea  water  by  unity,  its  volume, 
when  converted  into  ice  would  be  1.0634;  and  their 
respective  densities  as  0.922  to  i.ooo. 

The  CJuebec  Observatory,  Oct.  31.  iSSS. 


[OrigiiKil  in  The  Hopu'ai-  Science  yens.] 

i:\PERIMENTAL     PROOF     OF     THE 
EXISTENCE  OF  THE  ETHER. 

nV    I'KOKESSOK    \V.     M.    STrVK. 

I'rof.  G.  F.  Fitzfi;eral(l.  in  his  Presidential 
address  before  the  section  of  Mathematical 
and  Physical  Sciences  at  the  Hath  meeting 
of  the  British  association,  tlisciissed  the  bear- 
ing;; of  the  experiments  recently  made  in  Gcr- 
m<my  by  Hart/,  to  prove  the  material  exist- 
ence of  the  ether.  As  the  subject  is  of  such 
vital  importance  to  scientists  a  short  accoimt 
of  the  experiment  and  its  influence  may  not 
be  without  interest. 

Ilartz  basetl  his  inve.sti«^ations  on  the  mod- 
ern conception,  well  set  forth  in  Clerk  Ma.\- 
well's  theories,  that  electro-magnetic  induc- 
tion must  be  due  to  a  .stress  in  an  intervening^ 
mediimi  —  the  hypothetical  ether,  and  that 
li<(lit  and  heat  plienomena  are  fo  be  explained 
on  tlicassiunption  that  thev  are  due  to  electro- 
maj=;netic  distmbancesof  a  ra])idh  alternatinj;; 
nature  ;  that  the  vjuioiis  phenomena  of  elec- 
tric attraction  and  repulsion  cannot  be  due  to 
an  action  at  a  distance,  but  on  the  result  of 
action  tiiroufjh  a  mediinn,  since  they  vary 
with  tile  natine  of  the  dielectric  ;  that  a  rap- 
idly alternatinfj  ciu'rent  woidd  produce  .s-tre.sses 
in  the  supposed  ether  which  woidd  be  propa- 
gated as  waves  with  .a  definite  velocity.        v 

Again,  the  practical  luiit  of  resistance,  the 
British  Association  ohm,  is  that  resistance 
which  is  equal  to  a  velocity  of  1.000,000,000 
centimetres  per  second.  It  follows,  then,  that 
the  resistance  of  any  conductor  is  equal  to  the 
time  required  for  tiie  passage  of  a  iniit  of 
electricity  through  it,  and  that  conductors 
have  tletinite  time-constants,  as  stretched 
strings  iia\c  definite  periods  of  vilirations. 
,\  secondary  circuit  will  llius  jiave   tlie   maxi- 


mimi  inductive  etlect  produced  in  it  b\-  im- 
pidses  whose  time-constant  of  transmissit)n  is 
the  same  as  its  ov\n,  just  as.  continuing  oiu' 
analogy  of  stretciied  strings,  a  string  will  re- 
spond best  to  impidses  which  cxacth'  corre- 
.spond  in  time  to  its  own. 

Hart/,  produced  in  the  primary  circuit  im- 
pulses of  an  extremely  short  but  definite  pe- 
j  riod  —  one  hinidred  millionth  of  a  second. 
I  The  length  and  resistance  of  the  circuit  was 
so  arranged  that  this  gave  a  wave  length  of 
two  metres.  Tlie  secondary  or  receixing 
circuit  had  a  short  air-space  in  it.  By  the 
inductive  action  of  tlie  primary  circuit  upon  it, 
sparks  were  seen  to  leaj)  across  this  air-space, 
the  sparks  being  most  pronoiuiced  when  the 
circuit  was  at  a  distance  of  two  metres,  or 
some  multiple  of  it,  from  a  reflector  to  the 
primary  circuit.  This  reflector  seems  to  have 
been  simply  a  wall  of  the  room.  Now,  as 
the  action  of  one  string  upon  ant)tiier  is  not 
an  action  at  a  distance,  but  through  a  mediimi 
— the  air,  so  these  residts  seem  to  show  that 
the  electro-magnetic  action  must  have  taken 
place  through  a  mediimi.  The  material  ex- 
istence of  the  hypothetical  mediiun  —  the 
ether^is  thus  rendered  pretty  certain. 

The  a.ssumption  of  a  mcdimn  sucii  as  the 
ether  was  a  means  of  co-ordinating  the  phe- 
nomena of  magnetism,  heat  and  light.  These 
classes  of  phenomena  seemingly  so  distinct, 
and  in  a  sense  widely  separated,  \yere  imtil 
late  years  considered  to  have  very  little,  or 
nothing,  in  common.  However,  researches 
in  radiant  heat  and  in  spectrum  analysis 
showed  that  heat  and  light  were  more  closely 
related,  and  must  both  be  due  to  di.sturbances 
transmitted  by  a  medium.  A  little  later  on, 
the  close  relation  in  the  transmission  of  light, 
heat,  and  electro-magnetic  di.stiubances  was 
demonstrated,  and  Clerk  Maxwell  developed 
his  theory  of  light,  that  it  was  due  to  the  ac- 
tion of  stresses  of  a  rapidly  alternating  char- 
acter in  the  ether,  and  that  these  were  similar 
to  the  .stresses  due  to  electro-magnetic  action. 
As  a  proof  of  the  correctness  of  his  theory, 
he  showed  that  tlic  velocity  of  electro-mag- 
netic impulses  in  a  non-conductor  was  about 
equal  to  tiie  yelocit\-  of  light.  The  results  of 
Hart/."s  experiment  seem  to  prdxe  the  correct- 
ness of  his  theory  in  a  striking  manner. 

The  admirable  train  of  reasoning  which 
led  Maxwell  to  this  theory  by  clear  methods 
of  induction,  are  comparable  f>nly  to  that  mas- 
terpiece of  inductive  reasoning  on  the  part 
of  Adams,  which,  in  1846,  led  to  tlie  disco\- 
eyy  of  the  planet  Neptune. 

The  electro-magnetic  theory  of  light  satis- 
factorily explains  why  the  waves  of  light  and 
heat  have  transverse  rather  than  longitudinal 
vibrations. 

It  remains  for  careful  investigation  to  ac- 
cmately  ascertain  tiie  natmx  and  property-  of 
the  other,  and  to  reconcile  some  contradictory 
conceptions  which  demand  that    it  ha\c  s\icli 


high  rigidity  and  elasticity,  when  its  density 
is  almost  imthinkablv  small  when  compared 
with  water. 

.Scientists  may  now  congratidate  themselves 
upon  their  cotu'age  in  adhering  to  the  concep- 
tion of  an  all-per\  ading  medium,  such  as  the 
ether,  in  spite  of  the  jeers  of  certain  meta- 
physicians, because  they  were  ignorant  of  its 
possible  structure  and  many  of  its  laws. 

From  the  results  of  this  and  similar  experi- 
ments we  may  look  for  a  great  change  in  text- 
books on  the  subject  of  attraction.  They 
will  treat  the  attraction  of  gravity  and  attrac- 
tion in  general,  as  due  to  stress  in  the  ether 
and  not  to  action  at  a  distance.  The  immense 
gain  in  clearness  to  the  beginner  will  be  ap- 
preciated by  those  who  remember  how  they, 
struggled  over  these  knotty  points  in  the  out- 
set of  their  scientific  .studies.  Then,  too,  the 
various,  and  to  some  extent  often  inexplicable, 
manifestations  of  chemical  affinity  mav  be 
explained  and  co-ordinated  by  being  proven 
to  be  a  form  of  ether-stress. 

We  may  confidently  look  to  inventive  genius 
to  discover  some  means  of  utilizing  the  energy 
of  the  diflerent  forms  of  ether-stresses,  and 
the  ether-engine  may  not  after  all  be  a  dream. 
The  subject  is  at  least  fascinating  and  prom- 
ising and  may  give  us  a  key  to  the  .solution  of 
that  important  scientific  and  commercia 
problem — ho\y  to  utilize  the  solar  energy  di- 
rectly as  a  motive  power. 

Atiikxs,  Ohio. 


TIIK  IXTERN.\TIONAL  GEOLOGICAL  COX- 
GltES.S. 

HV    K.     H.    CI.AVI'OI.E. 

Amoxo  all  the  sciences  Geology  has  found  the 
struggle  for  existence  the  hardest.  Encumbered 
from  its  birth  with  theories  connecting  physical 
phenomena  with  the  government  of  moral  beings, 
its  growth  has  been  a  violent  and  long  continued 
contention  with  doctrines  supposed  to  be  of  vital 
importance  to  mankind.  The  penal  nature  of  the 
visitations  of  fire  and  water,  whose  terrors  linger  in 
the  legends  of  almost  every  race,  and  whose  effects 
may  be  plainly  read  in  almost  every  land,  weighed 
down  the  f'gyptian  philoso|ihers  in  their  inquiries 
into  the  causes  of  such  dire  catastrophes.  -The 
sages  of  Greece  and  Rome  could  scarcely  free  them- 
selves from  the  paralyzing  effects  of  the  .same  tenets, 
and  surviving  the  vicissitudes  of  war  it  arose  in  the 
tenth  century  of  our  era  to  thwart  and  silence  the 
investigations  of  the  Saracens. 

.\mong  Christian  nations,  the  Italians  were  the 
first  to  revive  the  study  of  the  surface  of  the  earth. 
In  the  earlier  part  of  the  sixteenth  century  the  ma- 
rine shells  and  other  organic  fossils  found  abundant- 
ly in  the  strata  of  Italy  attracted  the  attention  of 
scholars  and  led  to  an  animated  controversy  on  the 
nature  and  origin  of  the  phenomena.  Sound  rea- 
soning founded  on  observations,  was  not  wanting 
in  this  discussion,  but  absurd  and  fantastical  theo- 
ries prevailed,  and,  as  they  were  maintained  with 
much  skill  and  suited  the  popular  taste,  more  than 
a  century  passed  before  it  was  admitted  that  the  so- 
called  petrifactions  could  ever  have  formed  parts  of 
living  organisms.  .\t  this  point  theologians  en- 
tered the  field  in  Italy,  Germany,  France  and  Eng- 
land, and  nearly  two  himdred  years  more  were  con- 
sumed in  efforts  to  reconcile  all   data  with   the  cos- 
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mogony  of  Moses.  One  by  one,  however,  now  in 
this  country  and  now  in  that,  men  began  to  give 
some  time  to  the  investigation  of  the  strata  of  the 
earth,  and  their  minds  were  gradually  withdrawn 
from  the  spiritual  interpretation  of  the  facts  they 
accumulated.  But  a  tendency-  to  over-hasty  gener- 
alization still  retarded  their  steps  and  much  valua- 
ble time  was  lost  in  defending  the  brilliant  hypoth- 
esis from  the  attacks  of  irreconcilable  facts. 

In  the  early  part  of  the  present  century  attempts 
to  form  "-theories  of  the  earth"  gave  place  to  a  de- 
sire to  multiply  and  record  observations  on  which 
some  theory  might  be  based  in  the  future.  F"acts  in 
immense  number  were  collected  and  classified,  and, 
when  a  master  mind  had  shown  the  significance  of 
these  facts  an  impetus  was  given  to  the  study  of  ge- 
ology which  has  made  its  recent  history  one  of  con- 
tinuous growth  and  development. 

Much  has  been  done  in  many  different  countries 
to  discover  the  secrets  of  the  earth's  formation  and 
present  condition,  but  it  has,  as  it  were,  been  done 
independently  in  each.  Special  groups  of  rocks 
have  been  studied  in  each,  receiving  names  sug- 
gested by  the  localities  in  which  they  were  first  ob- 
served, or  in  which  they  were  found  to  be  most 
largely  developed,  or  from  some  accidental  peculiar- 
ities in  the  appearance  of  the  beds.  Strata  of  the 
same  geological  age  are  therefore  known  in  differ- 
ent countries  and  sometimes  in  different  parts  of  the 
same  country  by  totally  different  names.  In  repre- 
.senting  beds  of  rock  on  geological  maps  the  colors 
and  signs  used  have  depended  largely  on  individual 
taste  and  cannot  be  generally-  understood  without  an 
index.  Geological  surveys  undertaken  by  central 
organizations,  the  circulation  of  Geological  Reports, 
and  the  interchange  of  thought  afforded  by  geolog- 
ical societies,  have  in  England,  America,  and  the 
leading  countries  of  Europe,  somewhat  reduced  the 
confusion  naturally  arising  from  the  multiplicity  of 
names  and  terms  and  methods  of  description.  But 
the  want  of  greater  conformity  still  has  been  very 
seriously  felt;  of  conformity  between  all  workers  in 
every  part  of  the  globe,  in  order  that  the  work  of 
each  may  be  available  for  all. 

At  the  Buffalo  Meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science  in  1876,  the 
presence  of  a  great  number  of  foreigners  who  had 
been  drawn  to  America  by  the  Centennial  Exhibi- 
tion at  Philadelphia,  suggested  the  idea  that  the  ge- 
ologists of  the  various  nations  represented  should 
be  called  together  to  discuss  some  means  whereby 
more  harmony  could  be  secured  in  technical  points 
connected  with  their  work.  The  practical  outcome 
was  the  nomination  of  a  committee  to  make  ar- 
rangements for  an  IrfPernational  Geological  Con- 
gress to  beheld  at  Paris  in  1878,  with  the  special  ob- 
ject of  deciding  upon  rules  for  the  construction  of 
geological  maps  and  forgeological  nomenclature  and 
classification. 

This  congress  duly  met  in  Paris  in  1878  and 
twenty-one  countries  were  represented.  The  course 
to  be  adopted  in  future  was  determined,  and  Inter- 
national Committees  were  appointed  to  report  to 
the  next  meeting  appointed  for  Bologna,  1881,  (i) 
on  Geological  nomenclature,  (2)  on  colors  and  signs 
lor  geological  maps,  and  (3)  on  rules  of  nomencla- 
ture in   Pabeontology. 

The  Bologna  congress  was  held  in  due  course. 
The  committee  reported  and  many  resolutions  were 
passed  relating  to  the  precise  meaning  of  various 
geological  terms.  Most  important  of  all,  it  was  de- 
termined that  a  geological  map  of  Europe,  on  the 
scale  of  about  twenty-three  and  a  half  miles  to  the 
inch,  should  be  constructed  at  a  cost  estimated  at 
£3500,  a  sum  which  has  since  been  contributed  by 
the  various  governments  of  Europe. 

The  congress  met  in  Berlin  in  1886,  having   been 


postponed  from  18S4.  on  account  of  the  prevalence 
of  cholera  in  the  south  of  Europe  in  that  vear.  The 
principal  work  done  in  furtherance  of  the  main  ob- 
ject of  the  congress  was  in  the  determination  of  the 
names  and  extent  of  the  divisions,  and  the  colora- 
tion to  be  adopted  in  the  geological  map  of  Europe. 

In  September  of  this  year  the  fourth  meeting  of 
the  congress  was  held  in  London.  In  point  of  num- 
bers it  much  exceeded  any  of  its  predecessors'.  Two 
hundred  eminent  foreign  and  colonial  geologists 
were  present,  representing  twenty-one  difterent 
countries,  and  the  number  of  British  geologists  was 
almost  as  large.  The  geological  map  of  Europe; 
the  classification  of  the  Cambrian  and  Silurian 
Rocks,  and  of  the  Tertiary  Strata  were  discussed, 
as  well  as  some  points  of  nomenclature  referred  to 
the  Congress  by  the  International  Commission;  and 
a  special  sitting  was  devoted  to  a  discussion  on  the 
Crystalline  Schists. 

The  meetings  were  held  in  the  rooms  of  the  Uni- 
versity of  London,  Burlington  Gardens,  where  am- 
ple accommodation  was  also  found  for  the  Council 
and  Committees,  and  for  the  exhibition  by  the  mem- 
bers, of  maps,  recent  memoirs,  rocks,  fossils,  &c. , 
which  formed  a  special  feature  of  this  London  meet- 
ing and  led  to  much  informal  interchange  of  thought 
and  opinion.  In  this  interchange  one  of  the  great- 
est uses  of  the  Congress  is  served  and  every  oppor- 
tunity was  afforded  for  bringing  geologists  of  emi- 
nence from  all  parts  of  the  world  into  personal  com- 
munication with  each  other.  In  the  afternoon  vis- 
its were  arranged  to  the  British  Museunf  at  Blooms- 
bury  where  Mr.  A.  W.  Franks  explained  the  prehis- 
toric archiEological  collections;  to  the  Museum  of 
Natural  History  at  South  Kensington;  to  Windsor 
and  Eton  at  the  invitation  of  the  professors  of  Eton 
College;  to  the  Royal  Botanical  Gardens  at  Kew; 
and  to  Erith.  Crayford.  &lc.,  under  the  direction  of 
Mr.  W.  Whitaker.  There  were,  besides,  afternoon 
"At  Homes"  for  invited  guests  and  evening  recep- 
tions for  the  whole  Congress  by  the  acting  presi- 
dent. Professor  Joseph  Prestwick.  by  F.  Archibald 
Geikie,  director-general  of  the  Geological  Survey 
of  Great  Britain,  and  b^'  the  president  of  the  Geo- 
logical Society  of  London.  Mr.  W.  T.  Blanford. 

Great  pains  had  been  taken  by  the  Committee  to 
prepare  for  the  week  foUoAving  tlie  meeting  a  scheme 
of  long  excursions  to  districts  of  geological  interest 
which  should,  as  far  as  possible,  meet  the  desires  of 
all  members  who  wished  to  see  something  of  the 
strata  of  Britain.  In  order  that  the  greatest  possi- 
ble benefit  might  accrue  from  these  excursions,  a 
volume  was  presented  to  every  member  in  which  a 
full  explanation  with  plates  and  geological  maps 
was  given  of  each  of  the  routes  proposed.  The  Isle 
of  Wight  offered  exposures  of  Cretaceous.  Eocene 
and  Oligocene  rocks;  North  Wales,  pre-Cambrian 
and  the  olden  Paheozoric;  East  Yorkshire.  Juras- 
sic and  Cretaceous;  West  Yorkshire.  Silurian  and 
Carboniferous  Limestone;  Norfolk  and  Suffolk, 
Pliocene  and  Glacial  beds :  and  Central  England. 
Triassic. 

The  general  impression  among  the  foreign  mem- 
bers was  that  London  had  given  them  a  hospitable 
welcome,  and  that  if  the  actual  work  done  in  the 
sessions  had  not  advanced  as  fast  as  had  been  hoped, 
the  opportunities  for  social  intercourse  and  personal 
inspection  of  museum  specimens,  and  the  \isits  to 
rock  exposures,  had  in  no  small  measure  promoted 
the  main  object  of  the  Congress. 


THE  BROWNIAN  MOVEMENT. 

TiiK  following  is  an  abstract  of  this  interesting 
subject,  delivered  before  the  St.  Louis  Club  of  Mi- 
croscopists,  by  II.  M.  Whelpley.  Ph.  G.  : 

In  1S27.  an  English  physician  aiul  niicroscopist, 
named  Robert  Brown,  described   a  peculiar  motion 


of  certain  fine  powders  when  suspended  in  Ifquids. 
Under  favorable  circumstances  he  found  that  the 
smaller  particles  of  almost  any  powder  would  oscil- 
late in  a  manner  suggestive  of  the  result  of  vital 
force.  The  doctor  was  not  the  first  person  to  ob- 
serve this  phenomenon,  but  he  Avrote  so  much  about 
it  that  it  has  since  become  cpiite  generally  known  as 
the  "Brownian  Movement."  It  has  also  been  called 
the  Brunonian  movement,  pedesis,  non-vital  motion, 
and  molecular  movement.  However.  Professor  Don- 
ders,  of  Leyden.  probably,  was  the  first  to  observe 
and  record  the  phenomenon. 

It  occurs,  according  to  references,  when  any  of 
the  following  powders  are  suspended  in  water:  Car- 
mine, Vermillion,  cobalt,  wood  charcoal,  animal 
charcoal,  indigo,  gamboge,  pumice  stone,  carbonate 
of  lead  (flake  white),  glass;  also  in  the  small  crys- 
tals of  the  carbonate  of  lime  that  occur  near  the 
base  of  the  spinal  nerves  of  a  frog,  the  crystals  from 
the  iris  of  certain  fish:  the  phosphates  of  some  of 
the  elements  in  urine,  the  fat  globules  in  milk  or 
cream,  etc.  I  have  not  examined  all  of  the  crystals 
referred  to,  but  in  addition  to  the  list  of  powders,  I 
huve  experimented  with  prepared  chalk,  Prussian 
blue,  Paris  green,  subnitrate  of  bismuth,  oxide  of 
zinc,  precipitated  phosphate  of  lime,  oxide  of  mag- 
nesiuiu,  calomel  and  carbonate  of  zinc.  Carmine 
gives  the  most  satisfactory  results,  although  Prus- 
sian blue  and  Paris  green  are  very  active  when  first 
mixed  with  water.  I  found  it  difficult  to  observe  the 
movement  of  the  fat  globules  in  milk  or  cream. 

The  cause  of  the  motion  is  not  known,  and,  in 
fact,  very  little  has  been  said  or  \yritten  about  it. 
Most  authors  refer  very  briefly,  if  at  all,  to  the  phe- 
nomenon. Among  the  proposed  explanations  are  : 
Currents  in  the  liquids  caused  by  evaporation, 
changes  of  temperature,  light,  electricity,  the  efl'ect 
produced  by  being  confined  between  the  slide  and 
cover  glass  (a  very  indefinite  reason),  etc.  Each 
one  of  these  theories  has  been  contradicted.  Where 
.so  many  good  authorities  difl'er  it  is  not  wise  to  put 
forth  any  great  claim,  liut  m\  observations  lead  me 
to  the  opinion  that  perhaps  the  heat  produced  by 
the  light  reflected  from  the  mirror  causes  small  cur- 
rents that  produce  thefnotion. 

In  order  to  observe  the  movement  all  that  is  nec- 
essary is  to  mix  the  powder  with  about  ux)  times  its 
volume  of  water,  and  allow  it  to  stand  until  all  the 
coarser  particles  have  subsided.  Then,  with  a  pipette, 
place  a  drop  of  the  supernatant  liquid  on  a  slide  and 
cover  it  with  a  thin  cover  glass.  Examine  the  spec- 
imen with  a  one-fifth  inch  or  higher  power  objective 
and  a  low  eye-piece.  It  is  quite  necessary  that  the 
slide,  cover-glass,  objective  and  ocular  all  be  per- 
fectly clean.  I  find  that  the  motion  is  not  simply  an 
oscillation  on  one  plane,  but  the  particles  move  up 
and  down,  as  is  shown  by  the  changing  of  the  tbcus 
as  they  mo\  e. 

The  motion  has  been  very  carelessly  contbunded 
by  some  writers  with  the  circulation  of  protoplasm 
in  the  cells  of  organic  matter.  One  authority  speaks 
of  having  seen  it  in  the  threads  of  sarcode  projecting 
from  apertures  in  ibramineral  shells.  Another  con- 
siders it  to  be  identical  with  the  movements  of  the 
granules  in  saliva  corpuscles.  These  are  merely  ex- 
amples of  what  foolish  statements  find  their  way  into 
our  standard  text  and  reference  books.  Some  claim 
that  the  motion  ceases  after  a  short  time,  while  one 
man  reports  a  mount  offtake  white,  made  six  years 
ago,  in  which  the  particles  are  as  lively  as  ever.  I 
have  not  examined  it  a  sulficient  length  ol  time  to 
speak  authoritatively  on  this  point. 

It  is  claimed  by  some  that  those  substances  that 
c:in  be  very  finely  sub-divided  are  the  ones 
that  show  llie  movement  most  readily.  This 
is  evidently  only  a  fancy,  as  some  of 
the    most    palpable    powders  iire  the  least    acti\c. 
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Some  one  states  that  the  nearer  the  specific  gravity 
of  the  liquid  agrees  with  that  of  the  powder  the  more 
active  will  be  the  motion.  \\'hile  I  am  not  pre- 
pared to  disprove  this  statement.  I  have  been  totally 
luiable  to  verify  it  by  experimenting  with  pure  wa- 
ter, pure  (95  percent.)  glycerin,  mixtures  of  glycerin 
and  water,  chloroform,  alcohol  and  ether  as  vehicles. 
Water  gives  the  best  results  of  any  liquid  that  I  have 
tried. 

This  motion  should  be  observed  by  every  mlcro- 
scopist  who  possesses  sufficiently  high  magnifving 
powers  to  see  it.  Xow  that  we  find  everything 
swarming  with  bacteria,  there  is  a  liability  of  pede- 
sis  being  mistaken  for  some  new    micro-organism. 

The  polariscope  is  a  valuable  accessory  when  ob- 
serving the  movement  in  crystals,  but  is  of  no  avail 
with  other  powders.  The  parabolical  illuminator 
does  not  seem  to  be  serviceable  in  this  work.  The 
best  results  come  from  oblique  retieeted  light  passed 
through  a  small  diaphragm. 

Permanent  mounts  to  illustrate  the  phenomenon 
ofpedesis  are  not  difficult  to  make,  provided,  how- 
ever, that  the  motion  does  not  cease  after  a  few  days, 
as  claimed  by  some  authorities.  I  have  no  reason 
for  doubting  the  statement  of  one  writer  who  says 
he  has  a  mount  six  years  old  that  shows  the  move- 
ment nicelv  and  as  well  as  it  e\'er  did.  To  prepare 
mounts.  I  place  a  well-cleaned  slide  on  the  turntable, 
and  run  a  ring  of  cement  into  about  0.5  m.  m.  (one- 
tiftieth  inch)  high.  This  warm  weather,  or  during 
winter  in  a  warm  room,  the  cement  will  become 
sufficiently  dry  in  a  half  hour  to  permit  of  finishing 
the  mount.  I  accomplish  this  by  placing  a  large 
drop  of  the  liquid,  prepared  as  directed  above,  in  a 
cell,  and  placing  in  position  a  well-cleaned  cover 
glass.  When  the  cover  is  pressed  down,  the  super- 
fiuous  liquid  will  be  pressed  out.  and  the  fresh  ce- 
ment will  hold  the  cover  glass  firmly  to  the  cell. 
The  pressure  reduces  the  depth  of  the  ceil  to  about 
0.35  ni.  m.  (i-iooth  inch).  The  slide  should  be 
washed  to  remove  any  particles  of  the  powder  that 
may  have  floated  out  with  the  liquid  and  been  de- 
posited on  the  cover  glass.  When  the  slide  is  dry 
it  is  ready  for  use.  and  such  a  mount  at  least  as  far 
as  the  mechanical  part  is  concerned,  will  last  a  life- 
time. Either  white  zinc  cement  or  Brnnsw  ick  black 
can  be  used. — PhniMareulinil  Era. 


SCIENTIFIC  BRKVITIES. 

RoM.vN  Remains  in  Ex<ii.Axn. — A  recent  discox- 
ery  in  Bath.  England,  is  the  recently  unearthed  Ro- 
man baths.  They  are  in  ahnost  complete  preserva- 
tion: the  lead  lining  and  lead  piping  nearly  perfect, 
the  steps,  the  columns,  the  carvings,  in  wonderful 
preservation,  and  the  whole  probably  forminga  more 
complete  specimen  of  this  class  of  Roman  work  than 
ixists  anywhere  else. 

A  New  I'se  For  the  Electric  Light. — The 
liodv  of  a  boy  drowned  at  Winchendon.  Mass..  re- 
centlv.  was  found  through  the  use  of  the  electric 
light,  a  bulb  being  fastened  to  a  pole  and  sub- 
merged, illuminating  the  water  for  a  considerable 
distance  in  the  neighborhood.  The  electric  light 
promises  to  become  an  important  aid  in  all  manner 
of  submarine  operations. 

Electric  Lighting  of  Stages    in  Lonixjn. — 

Electricitv  is  being  applied  with  some  success  to 
the  lighting  of  omnibuses  in  London.  The  accu- 
nuilators  are  placed  in  a  small  box  beneath  the  body 
of  the  vehicle.  The  lamp  stands  in  a  frame,  and  is 
so  arranged  that,  by  being  moved  a  little  towards 
light  or  left  it  is  lighted  or  extinguished.  The  frame 
is  connected  with  the  accumulator  by  a  small  hidden 
wire.  One  charge  of  the  battery  is  sufficient  for  two 
davs.  The  invention  is  in  practical  use  on  some  of 
the  London  omnibus  lines,  and  is  said  to  work  ex- 
cellently. 


Practical  Cljcnjistry  aijd  tlje  ?Irts. 

SUGAR  REFININCJ. 

.Su<4ar  is  a  peculiar  product  of  nianv  differ- 
ent species  of  plants,  but  the  <i;ieater  part  of 
that  consumed  is  obtained  from  the  sugar 
cane  and  beet  root.  It  has  lieen  known  in 
the  Ea.st  Indies  and  China  from  a  \erv  re- 
mote period,  but  lias  onlv  been  generallv 
used  in  Europe  and  America  since  the  begin- 
ning of  the  eighteenth  century.  Previous  to 
that  time  it  was  an  expensive  luxin-v  instead  of 
the  cheap  necessitv  of  life  which  it  has  now 
become. 

Beet  sugar  is  extensively  used  in  Europe, 
the  cultivation  of  the  root  being  stimulated  by 
the  governments,  but  in  this  coiintrv  the  sup- 
ply is  principally  obtained  from  the  sugar- 
cane plantations  of  the  Southern  States  and 
the  West  Indies.  The  sugar-cane  belongs  to 
the  family  of  grasses,  and  contains  about 
eighteen  per  cent,  of  pure  sugar,  although 
not  more  than  one-half  of  this  can  be  actually 
realized.  The  caiies  are  crushed  between 
rollers,  ami  the  expressed  juice  boiled  down 
to  the  i^roper  point  and  allowed  to  cool  and 
crystallize.  The  moist,  impure,  dark-colored 
mass  of  crystals  obtained  by  this  process,  is 
known  as  raw  sugar  and  is  shipped  to  the  re- 
fineries, while  the  liquid  which  drains  off  is 
known  as  molasses,  and  consists  of  a  mixture 
of  cane-sugar,  inverted  sugar,  caramel,  etc.. 
with  a  liberal  admixture  of  •■extraneous  mat- 
ter."  that  is — dirt. 

rile  process  of  rehniiig  the  ia\\  sugar  and 
comeiling  it  into  the  white,  brilliant,  and 
chemically  pine  ciysUils  of  granulated  or  loaf 
sugar,  is  an  interesting  one.  Tiie  raw  sugar 
is  dissolved  in  water,  strained  to  remoye 
the  coarser  im])urities  and  pumped  into  large 
tanks,  where  a  ciiiantity  of  albmnen.  usually 
in  the  form  of  ox  blood,  is  added,  and  the 
mixture  heated  until  the  albumen  coagulates 
or  becomes  solid.  In  so  doing  it  .separates 
out  the  impurities  which,  entangled  in  the 
mass  of  albumen,  rise  to  the  top  of  the  liquid 
as  a  thick  scum  which  is  pressed  dry  and  .sold 
as  a  fertilizer.  This  process  is  exactly  analo- 
gous to  the  "clearing"  of  coffee  with  the 
white  of  an  egg.  the  only  difference  being  in 
the  source  from  which  the  albumen  is  de- 
rived. 

The  solution  of  sugar  is  now  perfectly  clear 
and  pure,  but  is  still  of  a  dark  color,  \yliich 
must  be  removetl.  This  is  done  by  filtering 
it  through  long  iron  vessels  filled  with  bone- 
black  or  charred  bones  coarsely  ground.  Tliis 
bleaching  property  of  bone-black  is  not  very 
well  understood,  but  is  a  most  valuable  quali- 
ty in  iiiaiiy  other  arts  besides  that  of  sugar  re- 
fining. The  impurities  are  doubtless  attract- 
ed and  held  by  the  pores  of  the  bone-black, 
as    it   loses   the    property   after   a    while  and 

must  be  burned  over  again  to  restore  its  pow-  1  tals  rendering  any  foreign    admixture   evident 
s''-  ,  up<jn  simple  inspection. 


We  now  have  a  clear,  colorless  solution, 
consisting  principally  of  saccharose  or  crys- 
tallizable  sugar,  with  varying  amounts  of  in- 
verted or  uncrystallizable  sugar.  It  is  only 
necessary  to  concentrate  it  by  boiling  and  al- 
low the  sugar  to  crystallize  out.  If  however, 
this  is  done  in  an  open  pan  under  the  ordina- 
ry pressure  of  the  air,  boiling  will  only  take 
place  at  a  temperature  sufHcienth'  high  to 
"burn"  the  sugar  and  form  caramel  and  other 
undesirable  substances.  The  evaporation 
therefore  takes  place  in  a  yacuuni  pan,  an  air- 
tight hollow  vessel  heated  by  a  steam  coil  and 
from  which  the  air  and  water-vapor  are  ex- 
hausted by  a  powerful  pump.  According  to 
the  well-known  principle  that  the  boiling- 
point  of  a  liquid  is  lowered  as  the  pressure 
upon  it  diminishes,  the  clear  syrup  boils  at  a 
sufficiently  low  temperature — from  114=  to 
150* — to  prevent  the  alteration  or  decom]io- 
sition  of  the  sugar.  This  process  of  evapora- 
tion requires  great  experience,  and  only  a 
thoroughly  skillful  workman  can  obtain  a 
complete  and  uniformly  crystallized  product. 
After  the  concentration  has  reached  the 
proper  point,  the  syrnp  is  drawn  off  and  al- 
lowed to  cry.stallize,  forming  granulated 
sugar. 

The  motiicr-liquor  or  .syrup  is  drained 
from  the  crystals  and  boiled  o\er  again  and 
a  fresh  crop  of  cry.stals  obtained,  and  this 
process  is  repeated  several  times.  These 
products  are  of  inferior  quality  and  are  .sold 
under  various  names  as  ••coffee  crushed,"  and 
"bnmn"  .sugars.  Tiiere  is  a  popular  opinion 
that  the.se  sugars  are  sweeter  tiian  tiie  more 
refined  article,  liut  this  is  a  mistake,  and  they 
are  really  less  economical  to  piuchase,  as 
they  contain  more  or  less  moisture  and  glu- 
cose for  which  a  comparatively  high  price  is 
paid. 

The  crystals  of  granulated  sugar  are  dried 
without  heat  by  a  most  ingenious  machine 
known  as  the  centrifugal  drier.  It  is  a  cylin- 
drical vessel  with  finely  perforated  sides, 
which  is  filled  with  the  moist  sugar  and  rota- 
ted with  great  velocity.  The  water  is  thrown 
ofi"  through  the  sides  by  the  centrifugal  force, 
leaving  the  sugar  almost  dry,  a  simple  expos- 
ure to  warm  air  only  being  needed  to  com- 
plete the  process,  and  it  is  then  ready  to  be 
sifted  into  barrels  and  .sold  in  the  market. 

Loaf  sugar  is  refined  in  the  same  way,  but 
the  concentrated  syrup  is  allowed  to  crystal- 
lize in  conical  molds,  .so  that  it  hardens  into 
a  solid  mass  which  is  afterwards  cut  up  into 
lumps.  Rock-candy  is  sugar  which  has  been 
allov\ed  to  crystallize  slowh"  so  as  to  form 
large  crystals. 

Granulated  sugar  is  one  of  the  pmest  arti- 
cles of  fofxl  produced.  It  is  rarely  or  never 
adulterated,  the  characteristic  form  of  itscrys- 
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SULPHUR. 

SuLPHUii  is  an  element  of  great  interest,  both 
chemically  and  practically.  Its  most  impor- 
tant commercial  use  is  in  the  manufacture  of 
sulphuric  acid,  as  described  in  the  June 
number.  It  also  presents  many  chemical 
peculiarities  wortliv  of  consideration. 

Sulphur  is  one  of  the  few  elements  which 
occur  abundantly  in  the  free  state  uncombined 
with  other  substances.  Carbon  is  the  only- 
element  which  surpasses  it  in  tiiis  respect, 
excepting,  of  course,  the  free  oxygen  and  nitro- 
gen of  the  air.  It  is  also  foimd  combined  with 
nearly  all  the  metals  forming  sidphides.  The 
only  sulphin-niines  of  importance  are  in  the 
volcanic  districts  of  Sicil}-.  These  mines  have 
l)een  worked  for  over  three  hinidred  years  ; 
but  since  sulphuric  acid  has  been  made  from 
pyrites,  they  have  become  of  less  importance, 
and  the  amount  of  sulphur  produced  is  de- 
creasing. 

The  numerous  allotropic  forms  which  sul- 
phur takes  is  one  of  its  most  striking  peculiar- 
ities. As  it  occurs  in  nature,  it  is  a  pale- 
yellow  resinous  solid,  crvstallizing  in  trimetric 
octahedrons  ;  but  when  melted,  and  allowed  to 
crystallize  by  cooling,  monoclinic  prisms  are 
formed,  which,  after  a  short  time,  without 
changing  their  shape,  are  transformed  into  a 
mass  of  minute  octahedra  of  the  first  variety. 
Ifeth  crvstalline  forms  mav  be  obtained  at  the 
same  temperature  from  a  super-saturated  solu- 
tion of  sulphur  in  benzol  bv  dropping  in  a 
crystal  of  the  form  required.  The  trimetric 
sidphiu"  fuses  at  239''  F.,  and  has  the  specific 
gravity  2.05  ;  while  the  triclinic  crystals  have 
a  specific  gravity  1.9S,  and  fuse  at  248'''. 

When  sulphur  is  heated,  a  very  interesting 
series  of  phenomena  result.  At  239*^  F.  it 
melts  to  a  limped  pale-yellow  liquid  ;  but  if 
the  heating  be  continued,  it  becomes  thicker 
and  darker-colored,  imtil  at  356°  it  is  nearly 
black  and  opaque,  and  thick  as  tar.  Con- 
tinuing the  heating  to  500'',  it  becomes  quite 
liquid  again.  If  in  this  condition  the  sulphur 
is  poured  into  cold  water,  it  will,  upon  cooling, 
form  a  soft,  elastic,  rubber-like  mass,  which, 
however,  in  a  few  hours  spontaneously  changes 
into  the  ordinary  trimetric  crystalline  \ariety. 

At  836°  sidphin-  boils,  giving  oft"  a  browni.sh- 
red  vapor.  When  this  is  condensed  it  forms 
the  fine  powder  known  as  flowers  of  sulphur, 
whinh  appears  to  be  made  up  of  two  modifi- 
cations of  the  element,  one  of  which,  like  the 
common  brimstone,  is  soluble  in  l)isulphide 
of  carbon,  while  the  other  is  insoluble.  These 
two  forms  appear  to  be  distinct  varieties  of 
the  element,  correspcmding  to  the  two  classes 
of  basic  and  acid  compounds  which  it  forms. 
A  black  and  red  variety  ha^■e  also  been  de- 
scribed. 

We  thus  have  at  least  four,  and  perhaps 
more,  distinct  varities  of  this  single  element, 
ull  of  which  are  sulphur,  and  nothing  else, 
• — the   trimetric   and   monoclinic  crystals,  the 


amorphous,  ductile  form,  and  the  insoluble 
modification.  It  is  hard  to  explain  the  exist 
ence  of  these  varieties  on  the  theor\  that 
sulphur  is  a  simple  elementary  substance,  but 
there  is  no  evidence  whatever  to  the  contrary. 
No  known  reagents  can  split  the  element  up 
into  two  or  more  substances  :  and  for  tiie  pros 
ent  we  must  beliexe  that  it  is  but  one  sub- 
stance, and  refer  its  difterent  changes  o 
physical  form  to  tlie  arrangement  of  the  chem- 
ical atoms,  out  of  xyhicii  the  physical  molecule 
is  built  up.  Certain  results  obtained  from 
determinations  of  the  specific  gravity  of  its 
vapor  at  diflerenttemperaturestend  to  confirm 
this  view,  and  show  an  increasing  simplicity 
of  molecular  constitution  as  the  temperature 
increases  ;  but  the  actual  and  true  reason  for 
these  protean  changes  in  physical  appearance 
is  still  unknown  to  us. 

Sulphur  is  closely  allied  chemically  to  oxy- 
gen. It  unites  with  metals  in  the  same  way. 
forming  sulphides.  Many  elements  will  bmn 
in  sulphm-  \apor  as  in  oxygen,  uniting  with 
it  directly  ;  and  there  is  a  well-marked  class 
of  sidphiu'  acids  in  which  the  oxygen  is  re- 
placed by  sulphur,  which  imite  in  the  same 
way  with  bases,  forming  an  important  class 
of  salts  which  includes  many  \aluable  miner- 
als. For  a  single  example,  we  may  mention 
the  sulphantimonate  of  soda,  Na  Sb  S3, 
which  only  differs-  from  the  common  anti- 
monate  of  soda.  Na  Sb  Oa,  by  the  substitu- 
tion of  sidphur  for  oxygen- 

Sulphur  itself  is  inodorous,  but  many  of 
its  compoimds  possess  a  most  offensive  odor. 
Tlie  fumes  of  a  burning  match  (sulphin'ous 
anhydride)  are  familiar  to  every  one,  and 
sulphuretted  hydrogen  has  been  described  as 
the  "very  essence  of  olfactory  villainy." 
It  is  this  gas  which  is  developed  in  a  decayed 
egg ;  and  it  is  abundant  in  certain  mineral 
waters  which  liave  a  widesprea<l  reputation 
for  "  strength,"  although  it  probably  produces 
no  medicinal  effect.  A  sulphur  alcohol,  mer- 
captan  (Cj  II  S,;)  is,  however,  even  niore 
atrocioush  fragrant  tlum  the  gas,  but.  fortu- 
nately, is  only  to  be  met  with  in  the  labora- 
tory. Sulphur  is  easily  electrified  by  friction, 
and,  if  ground  in  a  mortar,  flies  about,  and 
adheres  to  the  pestle  and  sides  so  strongh  that 
it  is  necessary  to  moisten  it  with  ;dcohol  in 
order  to  pulverize  it.  Its  disinfectant  and  pre- 
servative properties,  especially  of  the  product 
of  its  combustion  (sulphurous  acid  gas),  are 
well  known,  and  its  minor  uses  are  very  nu- 
merous. Altogether  it  is  a  most  useful  and 
valuable  substance  ;  and  its  derivative,  sul- 
phuric acid,  is  one  of  the  most  important  sub- 
stances used  in  the  arts.  Fortunately  the  sup- 
ply of  this  element  is  abiuidant,  and  we  have 
no  cause  to  fear  that  it  will  ever  be  exhausted. 


PRACTICAL  RECIPES. 
To  Prkvent  Rust. — Melt  together  three  parts 
of  lard  and  one  part  of  resin  in  the  powder.     A  very 
thin  coating  applied   with   a   lirush   will   preserve 


stoves  and  grates  from  rusting  during  summer,  even 
in  damp  situations.  For  this  purpose  a  portion  of 
hlacklead  mav  he  added. 

For  Writinc;  ox  (jLAss.  porcelain  and  metals. 
Fabcr  has  introduced  a  composition  consisting  of  4 
parts  spermaceti,  3  parts  tallow,  and  2  parts  wax, 
melted  together,  and  to  which  is  added  6  parts  of 
either  red  lead,  white  lead,  or  prussian  blue.  The 
mass  is  turned  out  in  sticks.  The  marks  can  be  ea- 
sily rubbed  out  and  save  all  labelling. 

Servickable  Mortar. — Mortar  made  in  the 
following  manner  will  stand,  if  used,  in  almost  all 
sorts  of  weather.  One  bushel  of  unslaked  lime, 
three  bushels  of  sharp  sand;  mix  one  pound  of  alum 
wiih  one  pint  of  linseed  oil,  and  thoroughlj  mix 
this  with  the  mortar  when  using  it,  and  use  hot. 
The  alimi  will  counteract  the  action  of  the  frost  on 
the  mortar. 

To  Makk  a  Tioiir  Fi.a.nge  Joint. — To  make 
a  flange  joint  that  won't  leak  or  burn  out  on  steam 
pipes,  mix  two  parts  white  lead  to  one  part  red  lead 
to  a  stift"  putty;  spread  on  the  Hange  evenly,  and 
cut  a  liner  of  gauze  wire  —  like  mosquito  net  wire  — 
and  lay  on  the  putty,  of  course  cutting  out  the 
proper  holes;  then  bring  the  flanges  -fair."  put  in 
the  bolts  and  turn  the  nuts  on  evcnlv. 

To  Make  .\  Goi.n  Soi.dkk.  tlie  following  pro- 
portions for  100  parts  are  recommended  bv  an  ex- 
change : — Silver.  54-74;  gold.  11.94;  copper,  28.17; 
zinc,  5.81.  Melt  the  first  three  metals  together  in  a 
covered  crucible;  when  the  cover  is  slightly  cooled, 
add  the  zinc  a  little  in  excess  of  the  proportion 
given,  and  stir  up  continually  the  alloy.  This  solder 
runs  very  easily  and  is  much  esteemed  by  manufac- 
turers. 

Etching  Liqi  id  kor  Steel. — Take  i  oz.  sul- 
phate of  copper,  1-2  oz.  of  alum,  and  a  half  teaspoon- 
ful  of  salt  in  a  fine  powder,  and  mix  with  a  gill  of 
vinegar  and  20  drops  of  nitric  acid.  The  liquid 
thus  obtained  m.iy  be  used  for  either  cutting  deepiv 
into  the  metal,  or  for  imparting  a  beautiful  frosted 
appearance  to  the  surface,  according  to  the  time  it 
is  allowed  to  act.  The  parts  to  be  protected  from 
its  action  should  be  covered  w  ith  beeswax  or  tallow  . 

Be-WTIfii.  Imitations  of  Mosaics.  — Have  one 
side  of  plate  glass  roughened,  or  given  a  crystallized 
surface,  on  which  trace  a  design  in  suitable  opaque 
colors  to  represent  the  seams  between  the  pieces 
composing  the  mosaic.  Fill  in  a  portion  with  trans- 
parent colours,  then  cover  the  whole  surface  with 
gold-leaf,  with  a  biicking  of  white  and  red  lead,  pa- 
tent drier,  and  Jiipan  gold-size,  or  anv  material 
which  will  protect  the  gold,  such  as  amber  dissolved 
in  spirit  of  turpentine.  The  eflect  will  he  most  re- 
alistic. 

Fire-Proof  Paint  for  Smoke-Stacks.  — Slake 
sufficient  freshly  burned  quick-lime  of  the  best  qual- 
ity. When  the  slaking  is  complete  add  sufficient 
skim-milk,  or  water  in  its  absence  (though  the  first 
is  preferable),  to  make  a  liquid  of  the  consistencv 
of  cream.  To  every  10  gallons  of  this  liquid  add 
separately  and  in  powder,  stirring  constantly,  the 
following  ingredients  in  the  order  named;  Alum,  j 
pounds;  subcarbonate  of  potassium  (commercial 
potash  will  answer).  24  ounces;  common  salt,  i 
pound.  If  white  paint  is  desired,  the  liquid  needs 
no  further  addition,  though  a  few-  ounces  of  plaster 
of  paris  will  improve  the  whiteness.  Lamp-black 
will  give  a  number  of  shades  from  slate  colored  to 
black.  Whatever  tint  be  used  should  now  be  in- 
corporated, and  the  whole,  after  straining  through 
a  sieve,  should  be  run  through  a  paint  mill.  When 
ready  to  apply,  the  paint  should  be  heated  nearly 
to  the  boiling  point  of  water,  and  should  be  put  on 
hot.  Fine  white  sand  added  to  this  paint  makes  it 
a  magnifioent  covering  for  roofs  and  for  crumhiinjf 
brick  walls,  which  it  will  protect  perfectly. 
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MAIZE. 

BY  I'RKUK.    LEROY    SARGENT. 
PART  I. 

■■.\11  .iroiind  the  happy  village 
Stood  tlie  maize-field's  green  and  shining. 
Waved  the  green  plumes  of  Mondamin. 
Filling  all  the  land  with  plenty." 

— Longfellow. 

A  recent  writer*  states  that  there  are  known  at 
present  •  more  than  one  hundred  varieties  of  maize, 
which  differ  among  them.selves  more  than  those  of 
any  other  cereal.  Some  come  to  maturity  in  two 
months:  others  require  seven.  Some  are  as  manv 
feet  high  as  others  are  inches.  Some  have  kernels 
eleven  times  larger  thau  others.  Thev  vary  simi- 
larly in  shape  and  size  of  ears,  color  of  the  grain 
(white,  yellow,  purple,  striped,  etc.)  and  also  in 
physical  and  chemical  composition — in  short,  in  all 
those  characteristics  in  which  the  species  of  a  genus 
differ  among  themselves."  Indeed  some  of  the 
forms  are  so  strongly  marked  that  Bonafousf  in  his 
magnificent  work  on  the  subject,  describes  and  fig- 
ures several  of  them  as  distinct  species.  In  spite  of 
these  great  differences,  however,  and  although  there 
is  evidence  that  the  more  highly  developed  kinds 
will  not  hybridize,  the  utmost  extremes  are  so  well 
connected  by  intermediate  forms  that  the  botanists 
of  today  consider  them  all  to  have  been  produced  in 
cultivation,  and  to  represent  therefore  only  different 
\arieties  of  one  species. 

To  this  species  the  name  of  Xea  Mai/s  was  given 
by  Linna-us.  It  is  somewhat  unfortunate  that  the 
(ireek  name  Zea  should  have  been  chosen,  for  the 
ancient  Greeks  never  saw  our  plant,  and  what  thev 
did  call  Zea  was  a  "spelt."  {Triiuuiii  Sptlin  L.) 
which  does  not  even  look  like  Maize.  The  specific 
name  is  more  significant,  for  it  is  a  Latinization  of 
the  llaytian  name  Mahiz.  which  was  the  one  first 
learned  by  the  Spaniards.  It  was  first  introduced 
into  liotany  in  1570  by  Matthioli,  who  insisted  that 
the  plant  was  of  American  origin  and  should  there- 
fore be  known  by  its  American  name. 

In  those  days  it  was  not  generally  believed  that 
maize  was  of  American  origin,  and  it  has  been  a 
much-disputed  question  ever  since.  The  prevalent 
notion  of  the  time  was  that  the  plant  came  from  the 
East  and  was  introduced  into  Europe  directly  from 
Turkey,  and  for  this  reason  it  was  called '•  Turkey 
wheat."  which  name  still  persists  in  the  modern 
Frenchman's  bit  ilu  iicrrjiiie,  and  the  German's 
tiirkisehe  Weizeii.  That  the  existence  of  these  names 
proves  nothing,  however,  as  to  the  origin  of  maize, 
is  well  shown  by  A.  DeCandoUe.J  who  has  given 
the  subject  very  thorough  study.  He  points  out 
that  in  Lorraine  and  the  Vosges  the  plant  is  called 
Roman  corn;  in  Tuscany,  Sicilian  corn;  in  Sicilv, 
Indian  corn;  in  the  Pyrenees.  Spanish  corn:  in 
Provence,  Barbary  corn  ;  in  Turkey,  Egyptian  corn  ; 
while  in  Egypt  it  becomes  Syrian  ditoira.  Such 
evidence  calls  to  mind  the  French  name  of  our  thor- 
oughly American  Turkey — le  coq  tVImle  (fowl  of 
India)  and  leads  us  to  suspect  that  the  European 
names  of  maize  may  be  quite  as  misleading  in  their 
implications  of  origin. 

.\  more  conclusive  argument  adduced  by  the 
same  author,  agaiiist  the  theory  of  oriental  origin, 
is  the  fact  that  neither  in  Hebrew  nor  in  Sanskrit  is 
■there  any  name  for  maize.  Of  equal  force  against 
the  theory  that  it  c;ime  from  Egypt  is  his  statement 
that  none  of  the  Egyptian  monuments  have  offered 
any  trace  of  either  specimens  or  drawings  of  this 
plant,  and  in  view  of  the  ample  records  of  the  cult- 
ure of  other  grains  We  should  have  every  reason  to 
expect  as  much  evidence  in  regard  to  maize  if  it  had 
been    cultivated    by    the   :uicienf    Egyptians.      The 


finding  of  an  ear  of  maize  in  a  sarcophagus  at 
Thebes,  has  been  oft'ered  as  evidence  upon  this 
point,  but  there  can  be  little  doubt  that  the  finder 
was  the  victim  of  an  Arab  impostor. 

Finally  a  claim  of  Chinese  origin  has  been  made 
on  the  strength  of  an  ancient  work  by  Li-clii-icliin 
in  which  appears  a  drawing  of  maize.  The  drawing 
unquestionably  represents  a  maize  plant,  but  the 
work  itself  is  of  uncertain  date  and  there  is  not  suf- 
ficient evidence  to  prove  that  the  book  was  w  ritten 
before  the  time  when  maize  could  have  been  intro- 
duced into  China  from  the  West. 

In  marked  contrast  to  these  doubtful  proof's  :ire 
the  numerous  evidences  which  have  been  brought 
forward  by  DeCandolle.  Pickering  and  others  to 
show  that  America  was  the  original  home  of  maize, 
and  that  it  was  first  cultivated  by  the  natives  of  our 
country.  -At  the  time  of  the  discovery  of  the  new 
continent,  maize  was  one  of  the  staples  of  agricul- 
ture from  the  La  Plata  valley  to  the  United  States. 
It  had  names  in  all  languages.  The  natives  planted 
it  around  their  temporary  dwelling  where  thev  did 
not  form  a  fixed  population. 1 "  The  first  travellers 
w  ho  described  the  productions  of  the  New  World 
speak  of  the  plant  as  entirely  now  to  them.  Later 
investigiition  show  that  •the  burial  mounds  of  the 
natives  of  North  Americii.  who  preceded  those  01 
our  day.  the  tombs  of  the  Incas,  :ind  the  catacombs 
of  Peru  contiiin  ears  and  groins  of  maize,  just  as 
the  monuments  of  ancient  Egypt  contain  grains  of 
barley,  wheat  and  millet-seed.  In  Mexico,  a  god- 
dess who  bore  a  name  derived  from  that  of  maize, 
(ci)iteiit/  from  ciiitli.)  answered  to  the  Ceres  of  the 
Cjreeks.  for  the  first  fruits  of  the  maize  harvest  were 
offered  to  her.  as  the  first  fruits  of  our  [European] 
cereals  were  oft'ered  to  the  Greek  goddess.  At  Cusco. 
the  virgin  of  the  sun.  oft'ered  sacrifices  of  bread 
made  from  Indian  corn.  Nothing  is  better  calcula- 
ted to  show  the  antiquity  and  generality  of  the  cul- 
tivation of  a  plant  than  this  intimate  connection 
with  the  religious  rites  of  the  ancient  inhabitants. "|| 

It  is  recorded  that  nearly  five  centuries  before  the 
voyages  of  Columbus.  Thorwald  found  in  'V^ineiand 
a  wooden  '■  Konihidlinr."  or  corn-shed,  and  noon 
the  authority  of  Pickering§  we  rmry  accept  this  as 
evidence  that  maize  was  cultivated  in  the  northern 
part  of  our  country,  even  at  that  remote  period. 

When  it  was  that  maize  began  to  be  cultivated, 
we  have  no  means  of  knowing:  but  that  its  cultiva- 
tion must  have  been  extremely  ancient  is  well 
shown  by  Darwinjjf.  He  cites  Tschudi  as  describing 
two  kinds  of  maize,  now  extinct  or  not  known  in 
Peru,  which  were  taken  from  tombs  of  a  date  prob- 
ably prior  to  the  dynasty  of  the  Incas.  But  even 
stronger  evidence  of  antiquity  is  offered  by  the  fact 
that  Darwin  himself  found  on  the  coast  of  Peru 
several  ''heads  of  maize,  together  with  eighteen  spe- 
cies of  recent  shells  embedded  in  a  beach  which  had 
been  upraised  at  least  S5  feet  above  the  level  of  the 
sea." 

Closely  connected  with  this  problem  of  when  the 
cultivation  of  maize  began,  are  the  questions  as  to 
when  and  by  what  people  its  domestication  was  first 
accomplished.  On  the  evidence  of  traditions  and 
what  is  known  of  the  geographical  distribution  of 
the  native  people  at  the  time  of  the  Spanish  con- 
quests, DeCandolle  has  come  to  the  conclusion 
that  the  nation  called  ■■Cliihchas."  living  in  New 
Granada,  were  the  earliest  cultivators  of  the  plant, 
and  that  from  them  it  spread  through  the  Aztecs 
of  Mexico  to  the  wild  tribes  of  the  North,  and 
through  the  Incas  of  Peru  to  the  southern  regions  of 
South  America. 

It  was  one  of  the  first  of  the  New   World   produc- 
tions to  be  introduced  into  Europe  by  the  Spaniards, 
and   recouds  of  the   time   show   that   its  spread  was  1 
rapid    and    extensive.       Today  it  is   cultivated   in 


almost  all  parts  of  the  world  having  a  suitable  cli- 
mate, the  only  considerable  exception  being  the 
tropical  islands  of  the  Pacific. 

There  can  be  little  doubt  that  the  wild  plant  must 
at  one  time  have  flourished  in  sub-tropical  America, 
hut  botanists  have  sought  in  vain  for  any  specimens 
of  wild  maize,  and  are  forced  to  the  conclusion  that 
like  wheat,  lentil,  chick-pea  and  a  few  other  plants 
which  are  unknown  in  the  wild  state,  the  original 
species  is  extinct.  We  see  therefore  that  the  very 
existence  of  maize  today  is  owing  to  its  usefulness 
to  man. 

In  the  extent  and  variety  of  its  uses  but  few  plants 
will  bear  comparison  with  maize.  Indian  meal, 
corn-starch,  hominy,  pop-corn  and  sweet-corn  attest 
its  food  value;  and  of  scarcely  less  importance  is  its 
use  as  fodder  for  domestic  animals,  for  besides  the 
extensive  use  of  grain,  there  is  the  utilization  of  the 
juicy  stalks  and  leaves,  and  now  that  ensilage  is 
coming  into  such  favor  the  consumption  of  "cow- 
corn  "  has  become  very  large. 

The  plant's  capabilities  for  producing  alcoholic 
drinks  were  very  early  discovered,  and  it  is  rather 
curious  that  one  of  our  best  evidences  of  the  antiq- 
uity of  its  cultivation  comes  to  us  through  the  state- 
ment of  Humbolt  that  the  Toltecs,  by  whom  maize 
was  introduced  into  Mexico,  produced  from  the  corn 
a  spirituous  liquor  allied  -chicha,"  and  he  adds  that 
drunkenness  became  very  frequent  under  the  Aztec 
dynasty.  Cliielia  is  still  made  by  the  natives  of 
South  America,  and  in  Mexico  a  similar  liquor 
ciiUcd  j)ii/i/iie  i/e  i/Kiltiz  is  made  by  fermenting  the 
saccharine  juice  expressed  from  the  stalks. 

Perhaps  the  most  singular  use  to  which  the  maize 
fruit  has  been  put.  is  that  of  fuel,  as  has  sometimes 
happened  in  the  treeless  regions  of  the  West,  when 
both  wood  and  coal  were  dearer  than  corn — and  a 
thoroughly  good  substitute  it  proved. 

Every  part  is  utilized,  even  to  the  husks  which 
are  used  by  paper-makers  as  a  material  for  pulp,  bv 
upholsterers  as  filling  tor  mattrasses  and  the  like, 
by  the  orange-growers  of  Southern  Europe  as  pack- 
ing for  their  fruit,  by  South  Americans  as  cigarette 
wrappers,  and  by  farmers  generally  they  ate  much 
used  for  a  kind  of  coarse  braided  mat. 

Other  minor  uses   will   readily  occur  to  anyone 
who  has  lived  in  corn-growing  regions,  but  enough 
has  been  said  to  make  it  plain  that  maize  must  rank 
among  the  most  useful  plants  know  n  to  man. 
{C'oudiuled  in  next  number.) 

*Rev.  Geo.  Ilenslow,  in  Enc.  Brit. 

fIJistoire   Nuturelle,  Agricolci.    et  A'cviionnqiie   fit' 

Mtiis,  Piuis,  1836. 
JOrigin  of  cultivated  plants. 
IDeCandolle.  1.  c. 
II  ibid. 

§Chronological  History  of  Plants. 
§§Variation  of  plants  and  animals  under  Domes-  . 

tication. 

[Original  in  The  Popular  Science  NtKs.] 
THE  KITCHEN  GARDEN. 

BY    LEILA    W.    USHER. 

TiiK  art  of  gardening  was  known  in  very  remote 
ages,  and  the  kitchen  garden  of  the  ancients  con- 
tained, mainly,  the  vegetables,  roots  and  herbs  of 
which  we  to-day  make  use.  In  the  same  inclosure 
was  found  the  kitchen  garden,  the  orchard,  and  the 
flower  garden  and  all  properly  irrigated  by  means 
of  aqueducts  of  tiles,  wood,  or  lead  pipes,  so  that 
each  plant  received  the  necessary  moisture.  The 
famous  garden  of  Alcinous,  from  which  the  art  of 
gardening  is  said  to  be  traced,  is  thus  described  bv 
Homer  in  the  Odyssev:  — 

"  Close  by  the  gates  a  spacious  garden  lies. 
From  storms  defended  and  inclement  skies. 
Four  acres  the  allotted  space  of  ground. 
Fenced  with  ;i  green  enclosure  all  around. 
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Tall  thriving  trees  confess'd  the  fruitful  mould  : 
The  reddening  apple  ripens  here  to  gold. 
Here  the  blue  tig  with  luscious  juice  o'erflows, 
With  deeper  red  the  full  pomegranate  glows  : 
The  branch  here  bends  beneath  the  weighty  pear, 
And  verdant  olives  tioinMsh  round  the  year. 


Here  grapes  discolor'd  on  the  sunnv  side. 
And  here  in  autumn's  richest  purple  dved. 
Beds  of  all  various  herbs,  forever  green, 
In  beauteous  order  terminate  the  scene. 

The  ancients  believed  that  many  of  their  kitchen 
garden  plants  possessed  marvellous  pow  ers,  curative 
and  otherwise,  and  because  of  their  suppcsed  vir- 
tues, philosopher  and  poet  vied  with  each  other  in 
sounding  their  praises.  The  cabbage,  for  instance, 
was  adored  b_\-  the  Egyptians,  who  raised  altars  to 
it.  Afterwards  thev  made  it  the  first  dish  of  their 
repasts,  and  in  this  latter  particular  they  were  imi- 
tated by  the  Greeks  and  Romans.  Pythagoras  and 
several  learned  philosophers  composed  books  in 
which  they  celebrated  the  wonderful  virtues  of  the 
cabbage.  The  Greeks  and  Romans  ascribed  to  this 
vegetable  the  happy  quality  of  preserving  from 
drunkenness,  and  the  wi.se  Cato  believed  it  to  be  an 
infallible  cure  for  all  disea.ses.  He  says,  it  is  to  the 
use  the  Romans  made  of  it,  that  they  were  able 
during  six  haundred  years  to  do  without  the  assist- 
ance of  physicians,  whom  they  expelled  from  their 
territories.  But  the  cabbage  has  long  since  lost  its 
high  rank  as  a  medicine,  and  l^een  banished  to  the 
kitchen,  in  obedience,  no  doubt,  .to  the  common  law 
of  change  in  this  sublunary  world.  The  lettuce,  it 
seems,  has  from  time  immemorial,  occupied  a  most 
important  place  in  the  kitchen  garden.  The  opu- 
lent Greeks  were  fond  of  the  lettuce  of  Smyrna, 
which  they  had  served  at  the  end  of  their  repast. 
In  this  custom  the  Romans  first  imitated  them,  but 
later,  they  served  this  dish  with  eggs,  in  order  to 
excite  their  indomitable  appetite.  The  narcotic  vir- 
tues of  the  lettuce  attracted  the  notice  of  physi- 
cians, and  writers  have  mentioned  it  as  a  remedy 
against  wakefulness. 

The  cucumber  is  another  vegetable  that  has  long 
been  known  and  esteemed.  It  was  much  enjoyed 
by  Eastern  nations,  and  the  Greeks  were  particu- 
larly fond  of  the  kind  which  came  from  the  environs 
of  Antioch.  They  attributed  to  this  plant  extraor- 
dinary qualities,  and  were  of  the  opinion  that  it 
protected  all  kinds  of  seeds  against  'the  voracity  of 
insects.  But  perliaps  no  one  plant  was  more  valued 
by  the  ancients  for  medicinal  purposes  than  was 
garlic.  They  believed  it  to  possess  a  sovereign  power 
against  the  greater  number  of  diseases,  and  it  was 
considered  easy  to  deprive  it  of  its  penetrating 
odor  by  sowing  and  gathering  it  when  the  moon 
was  below  the  horizon.  This  plant  was  a  god  in 
Egypt,  and  the  food  of  the  peasants  in  Greece.  The 
Greeks  also  used  it  as  part  of  the  food  of  their  war- 
riors, for  they  believed  that  it  tended  to  in.spire 
them  with  courage.  But,  notwithstanding  the  fact 
that  so  much  has  been  written  in  favor  of  this  aro- 
matic plant,  it  w  as  rarely  used  by  Greek  and  Roman 
cooks.  The  horse-radish,  also,  was  not  prized  by 
the  epicurean,  and  it  was  seldom  eaten,  even  by  the 
poor,  when  anything  else  could  be  obtained.  But 
it  was  considered  a  remedj'  for  nearly  all  the  e\ils 
to  which  fiesh  is  heir.  And  if  you  would  have  the 
l)ower  to  handle  without  danger  the  most  poisonous 
reptiles  first  wash  your  hands  with  a  piece  of  the 
horse-radish.  Parsley,  fable  hath  it,  was  the  food 
of  Juno's  coursers.  The  poet  celebrated  it  as  the 
emblem  of  joy  and  festivitj",  and  a  crown  of  par.s- 
ley  was  given  as  the  prize  of  the  Xeinean  and  Isth- 
mian Games.  In  battle  the  warriors  of  Homer  fed 
their  coursers  upon  it,  and  Melancholy,  taking  it 
for  the  symbol  of  mourning,  admitted  it  at  the  dis- 
mal   repasts   of  obsequies.     When   it   was   eaten,   it 


was  prepared  in  the  following  manner: — Boil  the 
parsley  in  water  with  nitre,  press  out  all  the  water, 
cut  it  very  fine ;  then  mix  with  care  some  pepper, 
alisander,  marjoram  and  onions ;  add  some  wine, 
gravy  and  oil ;  stew  the  whole  with  the  parsley  in 
an  earthen  pot  or  stewpan.  Endive  was  recom- 
mended by  the  ancients  to  be  made  into  salads  for 
the  enjoyment  of  the  fastidious.  We  are  told,  how- 
ever, by  Pliny,  that  the  piece  of  this  plant  mixed 
with  vinegar  and  the  oil  of  roses  is  an  excellent 
remedy-  for  the  headache. 

The  melon  is  a  delicacy  that  has  always  been 
appreciated  by  the  European  nations,  and  also  by 
the  inhabitants  of  the  East.  They  were  especially 
favored  by  the  Romans,  and  the  Emperor  Tiberius 
is  said  to  have  melons  served  to  him  every  day  the 
yearthrough.  In  order  to  add  to  the  natural  flavor 
of  the  melon,  the  Greeks  had  a  way  of  placing  them 
in  vessels  filed  with  rose  leaves,  with  which  they 
were  afterwards  sown,  'i'hey  thought  that  In  so 
doing  the  melon  became  impregnated  with  the 
sweet  emanations  of  the  rose.  But.  aside  from  its 
delicious  flavors  it  was  prized  by  the  Greeks  and 
Romans  for  its  very  beneficial  effect  upon  the  stom- 
ach and  head.  The  (ireeks  ate  the  melon  with  a 
little  sugar  or  salt  and  pepper,  but  the  Romans  add- 
ed a  sharp,  savor\-  sauce. 

Among  the  many  other  kitchen  garden  plants 
prized  by  the  ancients,  not  only  for  culinary  uses 
but  because  of  their  purely  medicinal  powers,  were 
purslane,  hyssop,  wild  thyme,  leeks,  and  onions. 

Although  the  Greeks  devoted  time  to  research 
concerning  the  qualities  of  the.se  useful  vegetables, 
it  was  the  Romans  who  were  especially  fond  of  le- 
guminous plants.  Their  enthusiasm  in  this  direc- 
tion went  so  far  that  illustrious  families  <lid  not  dis- 
dain to  borrow  names  from  them,  and  thev  are  said 
to  have  invented  most  astonishing  ragouts  of  mush- 
rooms and  pot  herbs.  An  interesting  fact  relative 
to  the  kitchen  garden  is  told  by  a  writer  under  date 
of  1548.  He  says.  ■■  The  English  cultivated  scarce- 
ly any  vegetables  before  the  last  two  centuries.  At 
the  commencement  of  the  reign  of  Henry  VIII.. 
neither  salad,  nor  carrots,  nor  cabbages,  nor  rad- 
ishes, nor  any  other  comestibles  of  a  like  nature 
were  grown  in  any  part  of  the  kingdom  :  they  came 
iroin  Holland  and  Flanders."  So,  by  this,  we  .see 
that  this  country  which  is  so  abundantly  furnished 
with  vegetables  today,  had  formerly  to  borrow  from 
foreign  countries. 


COFFEE  MAKING. 

IIV    EI'HRAI.M    t'UTTKR.    ,M.    I). 

The  facility  with  which  burnt  and  finelv  ground 
coffee  parts  with  its  virtues,  by  displacement,  to  hot 
water  is  something  wonderful.  The  progress  with 
coffee  is  more  rapid  and  thorough  than  the  process 
of  a  solution  of  most  salts,  or  of  almost  any  botan- 
cal  specimen  used  in  pharmacy.  The  displacement 
process  is  largely  employed  iji  pharmacy  and  in 
leaching  bark  for  tanner's  use.  Each  drop  of  water 
acts  like  a  bucket  in  a  wheat  elevator.  As  each 
drop  becomes  .saturated  with  inconceivable  rapiditv. 
if  the  filter  is  permeable,  it  settles  by  its  own  weight 
and  is  followed  by  other  drops  which  saturate  with 
like  celerity  and  descend  to  join  the  other  drops,  so 
that  in  the  space  of  thirt\  seconds  a  good  cup  of 
coffee  can  surely  be  had  every  time. 

The  French  were  the  first  to  u.se  this  process  for 
coffee,  and  they  excel  in  the  art  of  extracting  a  good 
cup  of  this  drink.  My  attention  having  been  di- 
rected to  the  adulteration  of  foo<l.  it  lias  seemed  to 
me  that  the  contact  of  coftee  with  metallic  recepta- 
cles is  objectionable  on  account  of  the  chemical 
products  made  by  the  coffee  with  the  iron,  lead.  tin. 
I'^.'c.  of  the  reci'ptacle.  Especially  was 'this  objec- 
tion enforced  b\  an  examination  of  okl  metallic  cof- 


fee pots  that  leaked  from  the  solution  and  loss  of 
their  substance,  particularly  at  the  soldered  joints 
which  make  galvanic  batteries  when  excited  by  the 
coffee  solution. 

Perhaps  this  is  over  nice,  but  when  cotton  cloth 
or  non-metallic  receptacles  for  making  coftee  are 
cheaper  than  metallic  ones,  there  seems  to  be  no 
reason  why  the\  should  not  be  preferred,  and  thus 
avoid  the  risks  of  drinking  up  one's  coffee  pot  in 
time.  It  is  cott'ee,  not  salts  of  tin.  iron,  lead.  &c., 
that  is  wanted. 

Troubles  come  last  enough.  Init  there  is  no  use  of 
inviting  them  to  come  in  coft'ee.  when  it  is  cheaper 
and  more  satisfactory  and  time  saving  to  dispense 
with  them  at  the  outset,  by  using  a  combination  of 
earthen  ware  and  cotton. 

This  may  seem  a  small  matter,  but  it  is  not  when 
one  considers  how  few  people  make  good  coffee  In 
the  conventional  methods  in  use.  and  how  import- 
ant this  matter  of  food  is  to  tlie  welfare  of  the  race. 
A  cup  of  good  coft'ee  in  the  morning — best  without 
sugar^makes  the  heart  glow  with  strength,  and  is 
of  itself  a  good  beginning  of  any  day. 

Poor  coft'ee  is  inexcusable  now  that  it  is  only  nec- 
essar\'  to  have  good  coft'ee  grains,  burnt,  roasted, 
and  very  finely  ground,  by  being  run  twice  or  thrice 
through  the  mill,  put  into  a  cotton  filter  suspended 
in  an  earthen  ware  coft'ee  pot.  and  boiling  water 
poured  over  it.     The  cott'ee  is  then  ready  to  use. 

My  wife  thinks  that  coffee  is  saved  by  this  process. 
Of  cour.se  care  should  be  taken  to  have  the  filter 
cleaned  and  dried  after  use,  and  new  ones  substi- 
tuted from  time  to  time.  The  coft'ee  is  made  on  the 
table  at  the  time  of  using.  To  physicians  and 
those  exposed  to  the  action  of  the  weather,  such  a 
device  is  a  boon  as  it  is  so  easy  to  manage,  and  so 
sure  in  its  action.  The  directions  oi'  Count  Rum- 
ford,  given  for  coffee-making  about  one  hundred 
years  ago,  are  fresh  and  crisp  as  if  written  yester- 
day. It  seems  as  if  this  was  deemed  by  him  a  mat- 
ter of  importance.  Besides,  he  taught  the  preference 
of  earthenware  coft'ee'pots.  Had  he  only  put  a  cot- 
ton bag  in  place  of  his  finely  perforated  china  dia- 
phragm we  could  not  boast  of  any  advance  on  him 
for  the  past  100  years. — I'ro.m  Food  in  Moiheilwmi. 
BY  TiiK  Author. 

Bro.vdwav.  New  York.  Xnr.  iSSS. 


GLEANINGS. 

Hogs. — To  keep  a  hog  in  proper  condition,  it  is 
estimated  that  it  takes  about  one  and  three-fourths 
per  cent,  in  corn  of  the  live-weight  of  a  pig  of  a 
hundred  pounds,  and  two  and  three-fourths  per 
cent,  of  the  whole  of  a  hog  of  two  hundred  and  fifty 
poLUids. 

-\  Drop  of  Ink  is  suflicient  to  w  rite  from  100  to 
500  words,  according  to  the  fineness  of  the  pen.  and 
the  handwriting.  The  average  writer  puts  150  writ- 
ten words  on  a  page  of  note-paper,  or  2J5  on  a  page 
of  foolscap,  and  in  an  hour  uses  about  five  drops  of 
ink,  writing  from  1,000  to  1.500  words,  while  his 
pen  travels  about  an  eighth  of  a  mile. 

Soil  tor  Str.\wberries.  —if  the  land  will  grow 
a  fair  crop  of  potatoes  or  corn,  it  is  not  necessary  to 
put  on  any  fertilizers  to  secure  a  good  crop  of  straw- 
berries from  the  plants  next  season,  as  the  compost 
or  phosphate  can  he  put  on  late  in  the  fall  or  the 
next  spring:  in  fact,  we  would  prefer  to  get  the  land 
in  good  tilth,  .set  the  plants  and  give  them  gootl  cul- 
tivation, and  as  time  can  be  had  after  they  are  set, 
scatter  a  little  phosphate  around  each  plant;  and  in 
the  fall  put  what  fine  manure  you  can  get  around 
tlurn.  If  the  land  is  very  poor,  plough  furrows 
where  the  plants  are  to  come,  and  scatter  in  the  bot- 
tom of  these  furrows  the  phosphate,  sav  a  pint  or  :i 
quart  to  a  ro<l.  and  <>\  er  this  set  the  plants. 
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Commencing  with  the  present  number, 
the  Popui.AK  SciKNCE  Xkws  will  be  printed 
in  an  e.stablishnient  directly  controlled  by  its 
proprietor.s.  A  new  press  anil  an  entire  outfit 
of  new  type  have  Iwen  purchased  expressly 
for  it.  and,  as  is  tittinj^  lor  a  scientific  joiunal, 
the  force  of  electricity  will  be  used  to  do  the 
necessary  work.  Tlie  success  which  has 
attended  the  paper,  and  the  increasing  lunnber 
of  subscribers,  has  rendered  this  step  neces- 
sary, and  the  publishers  hope  not  only  to  ini- 
pro\e  its  ap])ear;Mice.  but  to  have  it  issued 
promptly  and  rej^ularly,  in  season  for  mailiuLi 
on  the  2^th  of  each  month.  Our  readers  are 
rec[uested  to  overlook  .uiy  t\po<rraphical  errors, 
or  delay  in  publishinj^the  present  issue,  which 
are  unaxoidable  under  the  circumstances,  but 
we  h<jpe  to  ha\  e  everythin<;  runninjj;  smoothly 
by  the  time  the  February  number  is  reads  for 
the  press. 


TiiK  total  eclipse  of  the  sun  whicli  occurs 
on  the  first  day  of  January  is  especially  im- 
portant in  that  the  belt  of  totality  crosses  the 
State  of  California  in  a  rcghm  readily  accessi- 
ble to  astronomers.  Several  expeditions  will 
be  sent  out  to  observe  it,  one  yer\  com])lete 
one  being  under  the  direction  of  the  Harvard 
College  observatory.  It  i.s  to  be  hoped  tliat 
the  disap])ointment  caused  by  cloudy  weather 
in  Russia  last  year  may  not  be  again  repeated, 
but,  as  winter  is  the  rainy  season  in  Califor- 
nia, there  may  be  some  danger  of"  such  a  mis- 
fortune. We  shall  keep  our  readers  informed 
of  the  results  of  the  different  observations,  if 
the  meteorological  conditions  are  favorable. 


News  will  not  need  to  be   told   that  all   such 

devices  are  equally    worthless,    and    none    ol 

them  possess  as   much    medicinal    \alue   as   a 

(  piece  of  red  fiannel. 

t^t- 

TnK     eminent    astronomer,    M.    Janssen, 

has  been  investigating  the  question  of  the  ex- 
istence of  ()x\gen  in  llie  sun's  atmosphere. 
The  question  to  be  decided  was.  \\  hethel  the 
oxygen  lines  in  the  solar  spectrum  were  due 
to  the  earth's  atmosphere  or  were  realh  caused 
by  the  presence  of  that  element  in  the  sun. 
He  ascended  to  the  Grand  Mulcts  on  Mont 
Blanc,  and  at  an  elevation  of  9000  feet,  where 
the  air  was  comparatively  rarefied  and  nearly- 
free  from  aqueous  vapor,  found  that  the  oxy- 
gen lines  were  almost  entirely  absent  from 
the  solar  spectrum.  Hence  he  infers  that 
these  groups  would  entirely  disap])ear  from 
the  spectrum  if  it  could  be  observed  at  the 
limits  of  the  earth's  atmosphere,  and  the  rays 
and  bands  due  to  oxygen  which  we  find  in 
the  spectrum  are  exclusively  due  to  the  earth's 
atmosphere.  We  are  not,  however,  entitled 
to  assume  the  absence  oi  oxsgen  in  the  sun. 
We  can  mereh'  sav  that  oxygen  does  not  exist 
in  the  sun's  atmosphere  in  a  condition  capa- 
l)le  of  producing  the  spectral  manilestations 
which  it  gives  to  the  earth's  atmosphere. 


.\lTEu  obsersing  the  eclipse,  the  Harvard 
astronomers  will  proceed  to  Peru  and  found 
an  observatory  at  some  point  upon  the  An<les 
range  of  mountains.  This  location  will  be 
most  favorable,  not  only  on  account  of  the 
jiuritv  of  the  air  and  freedom  Irom  clouds  in 
that  locality,  but,  as  the  observatory  will  be 
situated  in  the  southern  hemisphere,  there 
will  be  opportunity  for  observing  and  map- 
ping stars  which  in  the  northern  latitudes 
never  appear  above  the  horizon. 


It  has  recently  been  found  that  at  every 
beat  of  the  heart  a  \ery  weak  current  of 
electricity  is  generated,  which  passes  through 
it.  This  discovery  is  of  great  theoretical 
importance,  although,  as  far  as  we  at  present 
know,  it  is  of  no  practical  \alue.  We  sup- 
pose, however,  that  the  makers  of  tiie  innu- 
merable "'electric"  belts,  disks,  and  bands 
will  improve  the  opportunity  and  herald  the 
discovery  as  an  additional  confirmation  of  the 
\alue  of  their  goods.      Ki-aik  is  uf  I  Ik-  S(  ii;n(.i-: 


Tiirc  atomic  weight  of  tin  has  recently 
been  determined  by  Ci.assex  and  Bongah  rz. 
From  tbrtv-seven  ex|5erimenls  they  obtain  a 
mean  of  1 18.77.  oxsgen  I'eing  taken  as  1^96. 
This  is  tjuite  difierent  from  the  usually  ac- 
cepted value  obtained  b\  Dl.MAs,  117.8,  but 
it  is  undoiibtedK  more  accurate,  as  e\ery 
possible  |jrecaution  was  taken,  and  all  of 
their  forty-seven  determinations  agreed  \\  ilh- 
in  less  than  one-half  of  one  per  cent.  If  oxy- 
gen be  taken  as  16,  tin  becijmes  1  19.1,  which 
is  nearh  a  whole  number,  and  the  metal  can 
be  atkled  to  those  elements  which  agree  with 
Pkoit.s'  hypothesis. 


The  question  whether  chemical  reactions 
can  take  place  directly  between  solids  w  ith- 
out  previous  solution  or  fusion,  is  attracting 
considerable  attention  at  present.  The  weight 
of  evidence  seems  very  strongly  to  faxor  the 
affirmative  side.  A  correspondent  of  Science 
points  out  that  the  reactions  between  silica 
and  the  metallic  oxides  at  temperatures  far 
below  the  melting  point,  not  .only  of  both 
components  but  even  of  the  silicate  itself,  can 
be  regarded  as  occurring  directly  between 
solids.  When  certain  mixtures  of  lime  and 
silica  are  strongly  heated,  though  there  be 
not  the  slightest  indication  of  fusion,  vet  some 
chemical  action  seems  to  occur,  for  the  silica 
now  separates  in  the  gelatinous  state  when 
acted  on  by  Jiydrochloric  acid.  The  question 
though  unseltled  is  of  great  theoretical  inter- 
est. 


the  Britisii  Association,  by  which,  witii  bin 
slight  alteration  of  the  works,  any  ordinar\ 
eight-day  clock  ma\  be  made  to  run  for  a 
year  without  re-winding.  The  jn  incipal 
change  consists  in  substituting  a  iiorizontal 
torsion  pendulum  tor  the  usual  swinging  one. 
This  pendulum  consists  of  a  heavy  disk  of 
metal  suspended  horizontalh  by  a  steel  wire, 
and  connected  witii  the  esca]5einent  of  the 
clock.  ,\  motion  of  twisting  and  untwisting 
is  imparted  to  the  wire,  causing  the  disk  to 
slowly  revolve  alternately  in  opposite  direc- 
tions. This  principle  of  the  torsion  pendu- 
lum as  a  regulator  for  clocks  is  not  new,  but 
its  inexpensive  application  to  ordinary  eight- 
day  clocks  is  a  most  inqiortant  and  useful  in- 
vention. 


The  system  ot  compulsory  insurance  lor 
workingmen,  recently  introduced  by  the  (ier- 
man  government,  is  a  remarkable  instance  of 
the  socialistic  tendencies  of  the  time.  The 
necessary  premiums  are  deducted  from  their 
wages,  and  insurance  is  given  them  against 
sickness  or  death.  This  practically  amounts 
to  a  reduction  of  wages,  although  it  is  jiroba- 
ble  that  a  large  proportion  of  the  amount 
must  be  ])aid  by  the  manufacturers  out  of 
their  )nollts.  Such  an  interference  with  per- 
sonal lilierty  on  the  part  of  a  government  is 
unjust  and  unwarranted  by  the«somidest  prin- 
ciple ol'  political  economy.  We  think  the 
plan  must  necessarily  fail  an'd  be  abandoned, 
and  we  are  not  surprised  to  learn  that  the  re- 
sults of  the  lirst  year  show  that  the  cost  of 
collecting  the  premiums  was  nearly  <jne-half 
of  the  total  amount  received. 


A  Mkchanrae    discovery  of  some  impor- 
tance was  descrilied    at    the  recent  meetini>-  of 


Tin:    MYSTERIFS    OF    CHEMISTRY. 

Tliosr;  who  are  most  familiar  with  tlie 
principles  and  facts  of  chemical  science  are, 
we  think,  inclined  to  underestimate  the  strange 
and  wonderful  nature  of  many  phenomena, 
which,  while  very  remarkable  in  thenisehes, 
are  accepted  by  the  chemists  like  other  com- 
mon facts  of  e\ery-day  life,  as  matters  of 
course,  to  which  it  is  unnecessary  to  ])ay 
special  attention. 

Take  for  in.stance  the  com])ositioii  of  water. 
one  of  the  first  things  taught  to  the  student  of 
chemistry.  Is  it  not  a  very  strange  thing  that 
this  common  liquid  is  made  up  of  two  difil-r- 
ent  invisible  gases,  whose  separate  existence 
we  can  only  know  of  through  the  efiects  they 
produce  .=^  Water  immediately  quenches  fire, 
but  of  its  two  constituent  gases,  one  is  \  ers 
inflammable  and  the  other  is  the  most  power- 
ful supporter  of  combustion  known.  If  we 
mix  them  together  in  the  proper  proportions, 
no  change  occurs,  the  mixture  is  nothing  but 
a  gas  :  but  let  a  spark  of  fire  fall  int<rit  or 
heat  it  to  a  certain  ])oint.  and.  w  ith  a  terrific 
exjjlosion  the  gas  disappears  and  ^«  small 
(|uantity  of  water  is  formed.  Matter  has 
changed  its  form,  but  how  and  win  ?  We 
say    Ibal     chemical    coml)iiiation     has     taken 
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exactly  analogous  to  soda  and  potash.  It',  for  i  tioiis  is  opposed  to  each  otlicr.  The  ImtteiHy, 
any  reason,  we  were  unable  to  separate  the 
strongly  alkaline  ammonia  into  its  two  neu- 
tral gaseous  constituents,  its  compound  nature 
would  not  be  indicated  by  any  of  its  chemical 
characteristics  any  more  than  is  the  case  \\ith 
the  supposed  elementary  alkalies  mentioned 
alxtye. 

Two  more  dissimilar  substances  than  nitro- 
gen and  phosphorous  could  hardly  be  imag- 
ined, yet  the  inert  incombustible  gas  is,  chem- 
ically speaking,  a  first  cousin  to  the  poisonous 
wax-like  solid  which  takes  fire  with  the  slight- 
est friction,  for  their  chemical  reactions  and  the 
compounds  they  form  with  other  elements 
are  yery  much  alike.  Oxygen  and  sulpinir 
is  another  example  of  this  strange  relationship. 

All  the  abo\e  examples  are  of  the  simplest 
and  most  familiar  kind,  and  are  taught  among 
the  first  rudiments  of  chemistry  ;  and  yet  a 
rational  explanation  of  them  is  still  wanting. 
The  atomic  theor\     has    been    deyised    to  ex- 


place,  but  who  can  say  what  chemical  combi- 
nation really  is .''  Again,  we  find  three  difterent 
and  and  distinct  solid  bodies,  charcoal,  graph- 
ite and  diamond.  The  chemist  can  find  but 
one  chemical  substance,  carbon,  in  them  all, 
and  nnist  content  himself  with  calling  them 
allotropic  forms.  In  the  study  of  organic 
chemistry  we  find  hundreds  of  cases  where 
two  or  more  substances,  varying  widely  in 
their  physical  properties,  have  exactly  the 
same  composition,  and  the  most  learned 
chemist  in  the  world  can  do  no  more  than  to 
attempt  to  explain  the  fact  by  an  unproved 
theory. 

The  behavior  of  alloys,  or  mixtures  of  met- 
als, is  in  many  ways    very  remarkable.      Bis- 
nuith,    lead,    and    tin    when    melted  together 
form  an  allov  which  fuses    below    the  boiling 
point  of  water,  although  separately    the    most 
fusible  of  the  metals,  tin,   requires  a  tempera- 
ture of  nearly    450°  F.    before   it    liquifies. 
Platinum  is  one  of  the  most  infusible    of  met- 
als,   but    if   heated 
w  ith  gold  an  alloy 
is  formed,  which  is 
r  e  a  d  i  1  y  w  o  r  k  e  il 
with  the   heat  of  ,1 
blowpipe. 

Ammonia  is  a 
perfectly  colorless 
gas,  and  sulphate 
of  copper  in  solu- 
tion has  but  a  feeble 
tinge  of  blue,  but 
bring  the  two  to- 
gether and  a  most 
magnificent  blue 
substance  is  formed. 
A  similar  color  is 
obtained  when  the 
pale  yellowish  fer- 
rocyanide  of  potas- 
sium is  added  to 
the       yellowish 

brown  chloride  of  iron  ;  or,  if  we  use  the  sul- 
phocyanide,  a  blood-red  color  is  produced. 

Glycerine  is  one  of  the  most  stable  and  in- 
offensive of  bodies,  but  add  to  it  a  little  nitro- 
gen and  oxygen,  both  non-explosive  in  them- 
selves, and  we  obtain  the  terrible  nitro-glycer- 
ine  which  explodes  almost  at  a  touch.  In 
gun-cotton  we  have  the  same  (juality  con- 
ferred upon  a  harmless  and  useful  fibre  ;  but 
if  we  add  the  mysterious  elements  to  a  sub- 
stance known  as  benzol,  we  obtain  a  jjrfxluct 
which  will  not  exjjlode,  but  possesses  a  pow- 
erful odor  of  bitter  almonds. 

Two  more  inoffensive,  harmless,  iuacti\e 
elements  than  nitrogen  and  carbon  could  not 
be  found,  but  submit  them  to  the  mysterious 
process  of  chemical  combination,  and  we  ha\e 
cyanogen,    one    of  the    most    deadly   poisons 

known.     If  we  combine  nitrogen  with  hydro-    and  reproduction  are   the   basis  of  all  the  ac- 
gen,  we    form  the     ]5ungent    annnonia    gas,    tions  of  li\  ing  animals,  but  there  are  certain  I 
\vhich  is  in  every    respect    a    powerful    alkali    cases   wiiere  the  exercise  of  tiuse  two   Time- i  other    (Fij;'.  2)   shows  a 
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for  instance,  is  brilliantly  colored,  so  that  it 
may  be  a  conspicuous  and  attractive  object  to 
its  mate.  Tbt:  firefly  lights  liis  •'  pale,  inef- 
fectual fires"  i'or  the  same  reason.  But  this 
\'ery  conspicuousness  would  render  them  an 
easy  pre\'  to  birds  and  other  animals  ^\  hich 
feed  upon  them,  and  tiiere  must  he  some 
means  by  which  they  can  conceal  tiiemselves 
from  their  enemies,  or  the  whole  race  would 
soon  be  exterminated. 

To  protect  themselves  from  such  attacks 
we  find  that  many  insects  w  hen  al  rest  w  ith 
their  wings  closed,  have  a  maivellous  resem- 
blance to  lea\es,  branches,  sticks,  and  other 
inanimate  objects.  Xearh  all  our  connnon 
butterflies  are  less  brillianth  colored  on  the 
lower  side  of  their  wings  which  alone  is  visi- 
ble when  at  rest. 

There  is  a  very  common  form  of  midsum- 
mer locust  which,  when  its  wings  are  closed, 
is  almost  exacth'  the  color  of  the  dust  of  the 

road  where  it  is 
lound,  but  as  soon 
as  it  takes  flight 
its  bright  colored 
\vings  render  it  a 
conspicuous  object. 
When  it  drops  to 
he  ground  it  seems 
to  suddenU'  vanish 
and  become  a  part 
of  the  earth  it  so 
closely  resembles, 
and  sharj)  eyes  are 
necessary  to  discox- 
er  its  whereabouts. 
We  copy  from 
La  yVa/«/rc  two  en- 
gravings, one  (Fig. 
i)  showing  the  cat- 
erpillar of  the  elder- 
moth  (  llropetrix 
sa/itb/icai-ta) ,     and 


plain  a  part  of  them,  and  serves    the    purpose  1  the  remarkable    resemblance  which  it  has  to  the 

most  excellently,    but    vet    the     existence     of  twigs  of  the    bush    on  which  it  feeds.     The 

atoms  cannot  be  pro\ed,  and  e\ en   if   it  could 

there  would  still  remain  many  questions  to  be 

answered  and    phenomena    to    be    explained. 

We  need  not  despair  however  of  the  solution 

of  the  problems  at  some  future  time.        Many 

patient  investigators  arc  at  work    upon  them, 

and  if  the  progress  of  chemistry   in  the  past  is 

an}'  indication  of  its  advance   in    the  futiue,  it 

will  not  be  many  years  before  our  conceptions 

of  the    nature    and    action    of   matter  will  he 

much  clearer  than  at  present. 


THE      PROTECTIVE     MIMICRY 
INSECTS. 


OF 


;\s  ex])laincd    in  Proiessor  Stoller's   article 
ast   month,  the  functions  of  self-preserxation 


\<,i,.   will.  No.    I.  I 


rortJLAJ^  soiENoi^  i<teW"^. 
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upon  which  two  moths  {^Rkodocerarhamtti^ 
are  resting.  In  the  illustration  they  can  hardly 
he  (Hstingiiislied  from  the  leaves,  and  the  re- 
semblance is  even  greater  in  nature.  The 
'•  dead-leaf  butterfl\'  "  {^Lceiocampa  quercifo- 
lia)  is  another  example  of  protective  imita- 
tion. 

Similar  instances  of  resemblance  will  be 
found  by  the  careful  observer  on  ever\-  hand. 
In  almost  every  case  the  color  of  a  caterpil- 
lar or  insect  will  be  found  to  approximate  to 
that  of  the  object  on  which  it  feeds  or  rests. 
The  insect  known  as  the  "  walking  stick  "  is 
common  evervwhere  in  this  country,  but  it  is 
not  easilv  found,  unless  bv  accident  it  leaves 
its  accustomed  haunts,  for  its  resemblance  to 
a  bit  of  dried  stick  or  grass  is  almost  perfect. 
A  curious  instance  is  described  by  an  English 
w  riter  of  the  bluish  gray  butterfly,  the  Byro- 
phila  pcrla,  which  will  frequently  alight  upon 
stone  walls  or  those  composed  of  gravish 
colored  bricks,  but  in  the  case  of  a  red  brick 
wall,  it  will  onlv  aligiit  upon  the  mortar  be- 
tween them,  thus  trying  to  harmonize  its  color 
\\  ith  its  surroundings.  We  might  also  .speak 
of  tiie  plants  which  imitate  insects,  such  as 
the  butterflv-orchis  or  the  bee-orchis,  but  it  is 
])robable  that  these  floral  forms  are  not  pro- 
tective but  serve  to  attract  insects  to  them  so 
tiiat  cross-fertilization  mav  be  aflected. 

The  origin  of  these  peculiar  animal  forms 
is  easily  explained  by  the  theory  of  mutual  se- 
lection. If  a  butterfly  or  insect  should,  for 
any  reason,  vary  in  form  so  as  to  slightly  re- 
semble a  twig  or  a  leaf,  it  would  have  a  bet- 
ter chance  of  escaping  its  enemies,  and  sur- 
\  iving,  to  transmit  the  peculiarity  to  its  de- 
scendants. In  the  course  of  time  these  re- 
semblances would  grow  more  perfect  bv  the 
constant  destruction  of  the  individuals  lea.st 
favored  with  the  protective  resemblances,  and 
thus  the  leaf-insect,  or  "  walking  stick  "  would 
become  a  permanent  species  —  as  far  as  any 
species  is  permanent.  In  this,  as  in  every 
other  case,  we  find  that  the  fittest  forms,  that 
is,  those  most  in  harmonv  with  their  environ- 
ment, survive  and  transmit  their  advant;igeous 
])eculiarities  to  succeeding  generations,  while 
those  not  so  well  adapted  to  the  conditions  of 
life  surrounding  them  perish,  and  leave  no 
sl^-n  of  their  existence. 


<♦! 
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>ri:TER()LOGY  FOR  NOVEMBER,  1888.  WITH 

REVIEW  OF  TIIE  AUTUMN. 

TEMPEKATURE. 


AVKBAOK  TiltKMO.MKTEK. 


At  7  A.  M. 
At  i  V.  M. 
At  9  I'.  M. 
Whole-  Month 


Last  18  Novembers 


,iS.7o- 

4777° 
40.83' 
4-i43° 


38.31- 


I..owest.    Highest.  Range. 


2.r 
19° 


(     3' -12° 
(  m  1874. 


Autumn  of  iSSS 
I,:ist  iS  Autumns 


49-36''  M' 


m  1877.  j 


76° 

55-57'' 
inl88l. 


49° 

45° 
43° 


64- 
6.04° 


The   lowest  point  reached    bv     the    mercury    last 


month  was  12°,  on  the  morning  of  the  23d,  and  the 
highest  70°  on  the  ist. ,  a  range  of  58°.  The  cold- 
est day  of  the  month  averaged  182-3^,  on  the  23d.. 
the  warmest  63°,  on  the  6th,  a  range  of  44  1-3°. 
The  entire  month  was  4.12°  warmer  than  the  aver- 
age of  the  last  i8  Novembers,  and  the  warmest, 
with  a  single  exception,  and  that  differs  only  one- 
tenth  of  a  degree.  As  October  was  4-15°  cooler 
than  the  average,  and  November  4.12°  warmer,  it 
brought  the  difference  between  the  two  months  this 
year  to  only  4. 17°,  while  the  average  difference  is 
12.44°  Eleven  months  of  the  year  are  now  past, 
seven  of  which  have  been  cooler  than  the  average, 
and  four  warmer,  leaving  a  net  average  daily  loss 
thus  far  of  0.98°  Our  warm  November  reduced  the 
average  just  one-half  degree  per  day  since  Jan.  i . 

The  present  autumn  has  been  0.74°  cooler  than 
the  average  in  18  years,  with  extremes  of  47.53"  and 
53.57°,  a  range  of  6.04°. 

SKY. 

The  face  of  the  sky  in  90  observations  gave  41 
fair,  13  cloudy,  18  overcast,  15  rainy,  and  3  snowy, 
a  percentage  of  45.6  fair.  The  average  fair  the  last 
iS  Novembers  has  been  54.9,  Avith  extremes  of  40.0, 
in  1885,  and  74.4  in  1874.  It  has  been  less  fair  but 
twice  in  18  Novembers. 

The  average  fair  in  18  autinnns  has  been  56.6 
per  cent.,  while  this  last  autumn  was  only  4.40,  the 
lowest  average  during  this  period,  but  just  equalled 
in  1882.     The  opposite  extreme  was  69.2  in  1S74. 

PRECIPITATION. 

The  amount  of  precipitation  the  past  month,  in- 
cluding 5  inches  of  snow  melted,  was  7,28  inches, 
while  the  average  the  last  20  Novembers  as  been 
4.09,  with  extremes  of  i.io  in  1882,  and  7.45  in  1S77, 
the  only  instance  exceeding  the  present.  A  snow 
storm,  with  strong  wind,  raged  all  day  on  the  Sabbath, 
25th.  followed  by  a  rainstorm  as  severe,  on  the  26th 
and  27th,  the  amount  of  rainfall  and  melted  snow 
during  the  three  days  being  3.87  iuches,  the  worst 
storm  on  the  coast,  for  a  series  of  years,  doing  great 
damage  to  vessels,  with  loss  of  many  lives.  The 
temperature  on  the  25th  was  nearly  uniform  at  about 
31°,  while  on  the  26th  and  27th  the  range  was  from 
40°  to  47°,  and  with  the  rain  carried  off  nearly  every 
vestige  of  the  snow.  The  amount  of  precipitation 
since  Jan.  i  has  been  57.86  inches,  an  excess  above 
the  average  of  15.23.  for  20  years. 

The  amount  of  precipitation  the  last  autumn  was 
21.47  inches,  while  the  average  for  the  last  20  au- 
tumns has  been  only  10.96,  with  extremes  of  onlv 
3.42  in  1874,  and  21.47  '"  1888.  very  nearly  double 
the  average. 

I'RESSrRE. 

The  average  pressure  the  last  month,  taken  at  7 
A.  M.  and  9  P,  M.,  was  30.064  inches,  with  extremes 
of  29.44,  on  the  loth  and  30-64  on  the  i8th,  a  range 
of  1. 20.  The  average  for  the  last  15  Novembers  has 
been  29  982,  with  extremes  of  29,840  in  1878,  and 
30.193  in  1S80,  the  only  instance  exceeding  the  pres- 
ent. The  sum  of  the  daily  variations  was  8. 17  inches, 
giving  an  average  daily  movement  of  .272  inch. 
This  average  in  15  Novembers  has  been  .233,  with 
extremes  of  .127  .293.  The  largest  changes  were 
.68  on  the  15th,  and  .58  on  the  19th,  .55  on  the  17th 
and  25th,  with  four  other  days  ranging  from  .40  to 
.46,  showing  large  fluctuations  with  general  high 
pressure.  During  the  great  storm,  the  mercury  fell 
over  one  inch. 

The  average  pressure  the  last  autumn  was   29.993 

inches,  and  that  of  the  last  15  autumns  30.006,  with 

!  extremes  of  29,881  in  1875,  and  30.070  in  i88o.-  The 

■  average  daily  movement  the  last  autumn   was   .207,  [ 

and  during  the  last  15  autumns.  .175,  with  extremes 

of  .115  and  .216.  , 

WINDS. 

The  direction  of  the  wind  in  90  observations  gave 


15  N.,  I  S.,  5  E.,  20  W.,  19  N.E.,  12  N.W.,  I  S.E., 
and  17  S.W., — an  excess  of  27  northerly,  and  24 
westerly,  over  the  southerly  and  easterly,  and  irtdi- 
cating  the  average  direction  of  the  month  to  have 
been  W.  48°  22'  N.  The  westerly  winds  in  Novem- 
ber have  uniformly  prevailed  over  the  easterly  for 
19  years,  by  an  average  of  47.58  observations,  and 
the  northerly  over  the  southerly,  with  four  excep- 
tions, by  an  average  of  40.90,  indicating  the  approx- 
imate general  average  direction  in  November,  the 
last  19  years  to  have  been  W.  17°  23'  N.,  which 
shows  that  the  winds  have  been  31°  more  northerly 
the  last  month  than  usual.  During  the  great  storm 
between  the  25th  and  27th,  and  for  the  five  days 
previous,  the  wind  was  noted  as  constantly  N.  or 
N.E.,  and  15  of  the  24  observations  were  N.E.  Dur- 
ing these  19  years,  I  find  no  other  such  record  of 
con.secutive  N.  and  N.E.  winds.  The  relative  pro- 
gressive distances  travelled  by  the  wind  the  past 
month  was  36.13  units,  and  during  the  last  19  No- 
vembers, 947.3  "such  units. — an  average  of  49.81, 
showing  more  opposing  winds  than  usual  the  past 
month. 

The  average  direction  of  the  wind  the  present 
autumn  has  been  W.,  49'  8'  N  ,  while  the  average 
the  last  19  autumns  has  been  W.  12°,  58'  N. ,  or 
36°  10'  less  northerly  than  the  autumn  just  closed. 
The  relative  progressive  distance  travelled  the  last 
fall  was  1 17.7  units,  and  during  the  last  19  falls  2078 
such  units,  an  average  of  109.4,  showing  less  op- 
posing winds  the  last  fall  than  usual.  D.   W. 

Natr-k.  Dec.  5,  1888. 


[Specially  computed  for  The  Popular  Science  Neu'S-J 
ASTRONOMICAF,  PHENOMENA  FOR  JANU- 
ARY 1889. 
JCc/ipxe.i. — There  will  be  two  eclipses  during  the 
month.  The  first  is  a  total  eclipse  of  the  sun  on 
Jan.  I.  The  line  of  totality  begins  near  the  Aleu- 
tian islands,  extends  south  and  east  through  the  Pa- 
cific ocean,  meets  the  California  coast  a  little  north 
of  San  Francisco,  thence  runs  north  and  east  into 
British  North  America,  and  ends  there  near  longi- 
tude 96°.  Total  eclipse  occurs  in  California  at 
about  2  p.  M.,  and  lasts  a  little  more  than  two  min- 
utes. The  eclipse  will  be  visible  as  partial  over  all 
of  the  United  States,  except  New  P^ngland,  begin- 
ning at  sunset  near  the  meridian  of  New  York  City, 
and  ending  at  sunset  on  a  line  from  Texas  to  Mon- 
tana. The  sun  will  set  while  partially  eclipsed,  in 
the  region  between  these  lines.  West  of  this  region 
the  eclipse  will  be  over  before  sunset. 

The  .second  eclipse  is  a  partial  eclipse  of  the 
moon.  It  will  occur  on  the  night  of  Jan.  16-17, 
and  will  be  visible  throughout  the  United  States. 
The  greatest  obscuration  is  about  seven-tenths  of 
the  moon's  diameter.  The  moon  enters  the  shadow 
at  loA.  58W.,  p.  M.,  middle  ofeclip.se  is  at  127(.  30m., 
A.  M.,  and  moon  leaves  shadow  at  2//.  im..  \.  m. 
Times  are  Eastern  Standard. 

Moon's  Phases.  P^astern  Standard  Time, 

New  Moon,  Jan.  i,    ^h.     Sm,  p.  m. 

First  Qiiarter.  Jan.   8,    7/1.  41m.  v.  m. 

Full  Moon,  Jan.  17.  12/1.  37'/«.  A.  M. 

Last  Quarter,  Jan.  24,  lo/t.  ^"jrii.  .\.  m. 

New  Moon.  Jan.   31,    9/1.  io/«.  A.  M. 

The  Planets. — Mercmy  is  an  evening  star  verv 
close  to  the  sun  at  the  beginning  of  the  month,  but 
towards  the  close  of  the  month  it  is  in  very  good 
position  for  observation.  It  reaches  its  greatest 
eastern  elongation  on  the  morning  of  Jan.  30,  and 
attains  its  greatest  brilliancy  on  Jan.  31.  When  at 
its  greatest  elongation  it  remains  above  the  horizon 
nearly  two  hours  after  sunset,  and  it  will  be  a  rela- 
tively conspicuous  object  low  down  in  the  western 
sky  Jean  after  sunset  for  several  days  near  the  close 
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ot  the  month.  Venus  is  also  an  evening  star  grad- 
uallv  approaching  its  eastern  elongation  and  great- 
est brilliancv.  It  sets  nearly  three  liours  after  the 
sun.  Mars  is  gradually  growing  fainter,  but  can 
still  be  seen  in  the  western  sky  in  the  evening,  and 
inav  readilv  he  distinguished  by  its  ruddy  color. 
Early  in  the  month  it  is  quite  near  Venus,  the  near- 
est approach  being  on  the  morning  of  Jan.  2.  when 
the  distance  is  only  a  little  more  than  the  moon's 
diameter.  Venus  being  40'-"  to  the  south.  Both  plan- 
ets are  apparently  moving  eastward.  Venus  faster 
than  Mars,  and  at  the  end  of  the  month  they  will  be 
about  10°  apart.  Jupiter  is  a  morning  star  rising  a 
little  more  than  an  hour  before  the  sun,  at  the  be- 
ginning of  the  month  and  about  three  hours  before 
at  the  eud.  Saturn  rises  at  about  8  p.  m.,  on  Jan. 
I,  and  at  a  little  before  6  p.  M.,  on  Jan.  31.  It  is 
slowlv  retrograding  (moving  west)  and  is  in  the 
constellation  Leo.  about  10^  west,  and  north  of  Rog- 
ulus  {A/pho  Leonis)  Uranus  ri.ses  about  midnight, 
being  in  quadrature  on  Jan.  11.  It  is  nearly  sta- 
tionarv.  and  is  about  three  degrees  north  of  Spica 
{A//>hii  Virginis)  Neptune  crosses  the  meridian  at 
about  9  P.  M..  at  the  beginning  of  the  month,  and  is 
about  s*"  south  and  east  of  the  Pleiades.  M. 

•     l,\Ki.  KoRE.sT.  III. 

<♦♦ ■ 

.\  CURIOUS  KGG. 
Iloitors  Popli.ar  Science  New.s: 

The  family  of  Robert  Wilkinson  of  Philadelphia 
purchased  recentl\-.  from  a  farmer,  a  domestic  fowl, 
for  table  use.  On  preparing  the  fowl  for  cooking,  it 
was  found  to  contain  several  undeveloped  eggs,  and 
one  which  already  was  enclosed  in  partially  hard- 
ened shell.  This,  when  broken,  exhibited  the  usu- 
al albumen  and  yolk,  but  somewhat  mingled.  In- 
side this  was  what  seemed  to  be  another  egg  enclosed 
in  a  thin  membrane,  and  within  this  membrane  was 
a  chick  developed  in  every  part,  but  devoid  of  any 
appearance  of  feathers  or  down.  The  family  have 
preserved  this  curiosity  in  alcohol,  and  by  them  it 
was  shown  to  me.  The  reliability  of  their  state- 
ments is  beyond  question. 

Alkred  Free.  Pii.  D. 

Ari.in(;t(>n  IIeichts,  M.\ss.,  Oct.  17.  18S8. 


ql;estion  and  answers. 

Letters  of  inquiry  should  enclose  a  two-cent 
stamp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

Qlestioxs  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

).  W.  C.  f^talt. — What  causes  the  circle  frequently 
seen  around  the  moon  ? 

Ansirer. — The  circle  or  ••  halo"  as  it  is  generally 
called,  is  formed  by  the  refraction  of  the  rays  of 
light  as  thev  pass  through  minute  crystals  of  ice, 
which  often  occur  in  the  upper  regions  of  the  atmos- 
phere even  in  the  hottest  weather.  The  phenome- 
non is  somewhat  analogous  to  that  of  the  rainbow, 
which  is  formed  b^  the  combined  reflection  and  re- 
fraction of  the  sun's  rays  by  drops  of  falling  rain. 
The  haloes  are  usually  considered  to  foretell  a 
storm,  and  really  indicate  an  excess  of  moisture  in 
the  air.  which  is  very  likely  to  be  precipitated  as 
rain  or  snow. 

II.  G.  C;..  Illinois. — Is  it  true  that  there  is  a  para- 
site which  attaches  itself  to  the  liody  of  the  eagle 
while  upon  the  ground,  but  dro)is  otV  as  soon  as  the 
bird  soars  into  the  air.' 

Answer. — No  such  parasite  is  known,  and  it  is 
onlv  a  popular  superstition  without  foundation  in 
fact. 

W.  J.  A..  .S<.  jMiiin. — Platinum  melts  at  about 
3600°  ¥■  It  is  one  of  the  most  refractory  of  metals, 
iind  requires  the  heat  of  the  oNy-hydrogen  blowpipe 
to  fuse  it. 

L.  E.  K.,  Conn. — What  is  the  actual  amount  of 
heat  produced  by  the  combustion  of  a  pound  of 
carbon.' 

Answer. — One  pound   of  carbon,  (pure  charcoalj 


in  burning,  develops  sufficient  heat  to  raise  14,576 
poimds  of  water  one  degree  in  temperature  or,  if 
such  a  thing  were  possible,  one  pound  of  water 
14.576  degrees.  In  actual  practice,  however,  only  a 
very  small  amount  of  this  heat  can  be  utilized.  A 
pound  of  hydrogen  gas  when  burnt  will  evolve  suffi- 
cient beat  to  raise  61.592  pounds  of  water  one 
degree. 

B.  G.  A..  Colorciilo. — The  tire-damp  of  the  miners 
is  a  mixtiu'e  of  various  gaseous  h\'drocarbons  sj^on- 
taneously  evolved  from  tliebeds  of  coal.  The  choke- 
damp  and  after-damp  are  carbonic  dioxide.  The 
former  accumulates  in  unventilated  shafts  and  gal- 
leries, and  the  latter  is  formed  by  the  combustion  of 
the  fire-damp,  which  is  highlv  explosive  when 
mixed  Avith  air  and  tlie  cause  of  many  terrible  acci- 
dents. 

J.  II.  I)..  Boston. — Carbonic  dioxide  (CO-j)  is 
given  off  in  the  breath,  and  in  tbeburningof  wood 
coal.  oil.  gas.  etc.  It  is  not  poisonous,  and  onlv 
causes  harm  bv  displacing  the  oxvgeu  of  the  air. 
Carbonic  oxide  (CO),  on  the  contrary,  is  distinctly 
poisonous  j?e/'  se,  and  is  responsible  for  much  of  the 
injury  caused  by  defective  stoves  and  furnaces. 
There  are  other  organic  substances  given  nfi  in  the 
breath  which  are  very  injurious,  and  tend  to  vitiate 
the  air  of  a  crowded  rcjom  without  x'cntilation. 
These  gases,  although  heaxier  than  air.  do  not  ac- 
cimiulate  near  the  Hoor.  but.  owing  to  the  la\\"  of 
diffusion  of  gases.  ai"e  iniiformlv  mixed  with  the  air 
of  the  room. 

Mr.  W.  J.  Rolixett,  F'lag  Pond,  Va.,  writes 
that  he  will  send  speciinens  of  the  minerals  and  fos- 
sils of  his  locality  to  any  one  who  will  agree  to  pay 
tor  the  packing  and  postage.  This  will  not  in  any 
case  exceed  one  dollar. 


<>> 


LITERARV  NOTES. 

Rocks  anil  SollSy  h\   Horace     Edward   Stockbridge. 

Ph.    I).     John   \Vilev   .*c   Sons.  New  York.     Price 

$1.50. 

This  is  a  most  excellent  manual  upon  the  phys- 
ical and  chemical  characteristics  of  the  various 
rocks,  and  the  soils  produced  from  them,  with  special 
reference  to  their  relations  to  agriculture.  It  is 
written  in  a  clear  and  easily  understood  style,  and 
can  be  read  with  profit  by  those  interested  either  in 
geolog\'.  chcmistr\'.  mineralog\'.  or  agricultiu'e. 

Eating  for  Strenyih.  by    M.    L.    Holbrook.    M.    I). 

Published  by  M.  L.  Ilolbrook  &  Co..  New    York. 

This  book  describes  the  various  forms  of  food, 
with  remarks  upon  those  best  adapted  to  healtii, 
disease,  and  the  difterent  conditions  of  life,  and  also 
contains  a  large  number  of  selected  recipes  for  pre- 
paring different  articles  of  food.  Although  the 
work  advocates  vegetarianism  to  perhaps  an  unrea- 
sonable extent,  it  contains  many  valuable  hints  and 
much  useful  information. 


Solar    Heo1.  Gravitation,  and  Stin.   Spots,    by  J.    11. 

Kedzie.     S.  C.  Griggs  &  Co..  Chicogo. 

This  volume  is  made  up  of  speculations  concern- 
ing the  origin  and  nature  of  the  phenomena  men- 
tioned in  the  title,  and  advances  some  novel  theo- 
ries in  regard  to  them.  The  author's  views  are  very 
nuich  at  variance  with  those  commonly  held  by  sci- 
entists, and,  we  are  afraid,  are  not  susceptible  to 
proof.  The  work  forms  an  additional  cf)nti'ibution 
to  the  literature  of  the  subject,  but  is  of  an  entirelv 
speculative  nature,  and  fails  to  increase  our  actual 
knowledge. 

./oliii     \t'ii/iK    I'rctichcr.      Ilougbtijn.   Millliii   ^V  Co., 

Publishers.  Boston. 

This  powerful  novel  has  been  very  widely  re:ul 
and  discussed,  and.  treating  as  it  does  of  important 
religious  and  theological  qmestions.  is  xvell  worth 
reading  by.  all  thoughtful  persons.  It  is  greatly  su- 
perior to  the  axerage  •■  religious  iu)\'el."  and  is  a 
notable  addition  to  a  class  of  literatuiv  which  is.  at 
present,  \er\-  uuicb  in  \'Ogue. 


I).  C.  Heath  &  Co..  of  this  city,  have  published 
Cjabriel  Conipaynes'  Leiinres  on  PeOaffoijij,  (,$i.6o. ) 
This  work  by  the  well  known  French  scholar  is 
invaluable  to  every  teacher,  or  to  any  one  inter- 
ested in  the  theory  or  practice  of  education.  They 
also  publish  a  series  of  French  and  (iernian  classics 
for  use  as  readers  by  pupils  studying  these  lan- 
guages, and  will  send  catalogue  and  prices  upon  ap- 
plication. 


novel,  designed  to  support  a  most  preposterous  .sys- 
tem of  so-called  medicine.  It  is  as  devoid  of  liter- 
ary merit  as  the  ideas  it  advances  are  free  from  any 
suspicion  of  reason  or  common-sense.  H.  H.  Carter 
&  Karrick.  Publishers.  Boston. 


The  Physician's  Visiting  List  for  1889.  ''^  '''  hand, 
and.  as  usual,  every  successive  year  produceii  addi- 
tions and  improvements.  For  completeness,  com- 
pactness and  simplicity  of  arrangement  this  list  is 
superior  to  anv  other  in  the  market.  Published  bv 
P.  Blakriton,  Son  &  Co.,  Philadelphia. 


Pamphlets,  etc..  received:  Tlie  Idea  of  (Jod,  by 
Paul  Carus.  Ph.  D.  Open  Court  Publishing  Co.. 
Chicago.  The  Osteology  of  Ilahia  Melanacephala . 
by  R.  W.  Shufeldt.  M.D.,  and  the  Bulletins  of  the 
State  Agricultural  Experinieut  Stations,  of  Massa- 
t^husetts.  Connecticut  and  Louisiana. 


London'  Smoke. — Prof.  Chandler  Roberts  esti- 
mates the  weight  of  the  smoke-cloud  which  daily 
bangs  over  London  at  about  50  tons  of  solid  carbon, 
and  250  tons  of  carbon  in  the  form  of  hvdrocarbon 
and  carbonic-oxide  gases.  Calculated  from  the  av- 
erage result  of  tests  made  by  the  smoke  abatement 
committee,  the  value  of  coal  wasted  from  domestic 
grates  reaches,  upon  the  annual  consumption  of 
5,000,000  people,  to  £22,57,500.  The  cost  of  cartage 
on  this  wasted  coal  is  calculated  to  be  £268,750 ; 
while  the  unnecessary  passage  of  about  1,500,000 
horses  through  the  streets  in  drawing  it  adds  verv 
.seriously  to  the  cost  of  street  cleaning  and  repairing. 
Then  there  is  the  cost  of  taking  away  the  extra 
ashes.  £43,000  a  year.  .Summing  it  all  up,  the  di- 
rect and  indirect  cost  of  the  wasted  coal  may  be  set 
down  at  £2,6oo.txx3,  plus  the  additional  loss  from 
the  damage  done  to  property  caused  by  the  smoky 
atmosphere,  estimated  by  Mr.  Chadwick  at  £2,000.- 
000 — the  whole  amounting  to  £.\.(xxi.(x>o.  or  $23.- 
000.000. 


A  New  Freezing  Mixture.  —  Raoul  Pictet. 
whose  name  will  forever  be  associated  with  that  of 
Cailletet  in  the  liquefaction  and  solidification  of  hy- 
drogen, the  last  of  the  gases  to  yield  to  cold  and 
pressure,  has  recently  devised  a  new  ice-machine  of 
great  capacity,  in  which  the  sulphurous  anhydride 
hitherto  used  in  his  machines  is  replaced  by  a  mix- 
ture of  sulphurous  and  carbonic  anhydride  alone. 
The  inventor  explains  this  fact  by  the  theory  that 
some  kind  of  molecular  reaction  occurs  between  the 
two  gases  w  hen  liquified,  in  consequence  of  which 
the  pressure  exerted  by  the  gas  is  nuich  smaller 
than  we  should  expect  to  find,  reasoning  from  anal- 
og3'  and  previous  experience.  There  is  a  world  ot 
new  and  wonderful  phenomena  in  the  chemistry  and 
physics  of  the  liquified  and  solidified  gases  yet  to  be 
worked  out — just  a.s  there  is  in  matter  in  thai  exactiv 
opposite  condition,  the  ultragaseous. 


Hath,  the  Christian  Scientist,  is  a  most  ridiculous 


.Vi,r.Mixi:.M  IN  Gl.vss.  —  Certain  kinds  of  glass,  it' 
worked  before  the  lamp,  become  dull  and  wrinkled 
on  the  surface,  and  cannot  be  brought  to  the  desired 
form.  On  the  conlrar\ .  the  glass  made  in  the  For- 
est of  Thuringen  can  be  softened  and  hai'dened 
again,  can  be  blown  and  melted  repeatedly  without 
any  alteration  in  its  appearance  and  in  its  texture. 
The  glass-manufacturers  of  the  district  maintain  that 
this  property  is  due  to  the  use  of  a  peculiar  sand, 
found  at  Martinsroda,  and  that  all  other  kinds  of 
quartz-sand,  especially  the  pure  sands  of  Branden- 
burg, are  unfit  for  use.  Or.  Otto  Schott  finds  the 
Martinsroda  sand  to  contain  3.66  per  cent  of  alumina. 
Synthetic  experiments  confirmed  the  conclusion  that 
the  especially  workable  quality  of  the  Thuringen 
glass  is  due  to  alumina. 
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IQediciRe  aud  Pliarajacy. 


POISONS. 

Poisons  mav  be  divided  into  two  cla-sscs  — 
the  organic  and  inorganic.  Strychnine  and 
arsenic  are  typical  representatives  of  these  two 
divisions.  There  is  a  popular  prejudice 
against  the  use  of  the  mineral  or  inorganic 
salts  in  medicine,  which  is  taken  ad\antagc  of 
bv  the  quack  when  he  advertises  his  nostrums 
as  "  piu"elv  vegetable,"  although  the  animal 
and  vegetable  kingdoms  contain  some  of  the 
most  powerful  and  fatal  poisons  kntjwn.  The 
mo.st  that  can  be  said  in  their  favor  is  that 
organic  compounds  arc  eliminated  from  the 
system  more  quickly  than  the  metallic  salts, 
so  that  if  one  does  recover  Irom  a  poisonous 
dose  of  strychnine,  aconite,  or  mor]5hiuc,  the 
after  etl'ects  are  likelv  to  be  less  troublesome. 

The  action  of  poisons  is  hard  to  be  ex- 
plained. We  can  see  no  reason  why  mercurv 
or  leatl  should  destroy  life  when  taken  into 
the  system,  and  iron  or  magnesium  prove 
harmless  or  even  beneficial.  In  general,  it 
mav  be  said  that  the  most  widelv  difl'uscd  el- 
ements are  of  the  least  poisonous  nature,  and 
in  this  fact  we  ha\e  a  hint  of  the  possible  de- 
velopment, through  a  long  series  of  genera- 
tions, of  a  tolerance  to  such  sub.stances,  while 
the  system  is  still  powerfully  affectecl  b\-  those 
with  which  it  is  not  often  brought  in  contact. 

Some  poisons  have  a  specific  cfiect  upon 
various  organs,  such  as  the  heart,  lungs,  brain, 
or  nerves,  paralv/.ing  them,  and  arresting 
their  I'lnictioiis,  but  \\ith  man\  oi"  the  more 
common  ones  the  action  is  general,  and  it  is 
impcjssible  to  say  why  they  produce  their  del- 
eterious eflects.  An  eminent  physiologist 
once  said  to  us  that  he  believed  there  was  a 
true  chemical  reaction  between  the  )3oisonous 
substance  and  the  nerves  and  muscles  upon 
which  it  acted,  and  although  it  is  hardlv  sus- 

Iceptible  of  actual  proof,  yet  it  seems  a  rea- 
sonable supposition. 
The  difference  between  poisonous  and  non- 
poisonous  substances  is  often  very  slight. 
This  is  remarkabh'  exident  in  the  case  of  the 
chlorides  of  mercury.  Calomel  (Hg^  Cli) 
is  a  well  known  medicine  and  is  administered 
in  comparatively  large  doses,  but  subtract  hall" 
of  the  mercury,  and  we  have  corrosive  sub- 
limate (HgCl-i)  a  very  few  grains  of  which 
woidd  c|uickly  produce  death.  Carbonic  acid 
gas  (CO2)  is  not  poisonous  except  so  far  as  it 
may  displace  the  air  necessary  to  sup])ort  life, 
while  carbonic  oxide  (CO)  imites  with  the 
blood,  and  even  when  present  in  the  air  in 
small  quantities,  produces  serious  illness  or 
death.  To  the  chemist  the  com])osition  of 
quinine  and  morphine  is  very  much  the  same, 
but  the  druggist  who  mistakes  one  lor  the 
other,  is  very  soon  brought  to  a  realizing  sense 
of  the  physiological  ihiportance  of  one  or  two 
atoms  of  nitrogen  and  carbon.  That  most 
powerful    poison,   jinissic   acid,  is  only  com- 


posed of  one  atom  each  of  hydrogen,  carbon, 
and  nitrogen,  all  harmless  when  separated,  but 
iustrating  well  the  motto  that  "  In  union  there 
is  strength." 

Arsenic,  perhaps  the  most  lamiliar  ol"  all 
poisons,  is  esjx'cialh'  interesting  on  accoimt 
of  the  chemical  group  to  which  it  belongs. 
Its  family  consists  of  nitrogen,  phosphorous, 
antimony,  and  bismuth,  and,  as  with  their 
other  properties,  there  seems  to  be  an  ap- 
proximate gradation  oi'  poisonous  qualities 
Antimonv,  which  most  closely  resembles  it  in 
other  wavs  is  less  poisonous  than  arsenic  ;  phos- 
phorous is  poisonous  in  certain  of  its  com- 
pomuls,  such  as  phosphoretted  hydrogen, 
while  in  other  forms,  like  the  phos])hates,  it 
is  a  valuable  medicine.  Bismuth  can  hardly 
be  considered  as  an  active  poison,  while  ni- 
trogen, that  most  singular  of  all  elements,  is 
harmless,  poisonous,  corrosive, or  medicinal, 
according  to  the  elements  with  which  it  is 
combined.  The  salts  of  the  metal  osrniiun 
are  remarkably  poisonous,  while  the  other 
metals  of  the  platinimi  group  to  which  it 
belongs,  have  uo  especial  toxic  properties. 

Taken  in  minute  doses  nearly  all  the  famil- 
iar ])oisons  ha\e  been  found  to  be  valuable 
medicinal  and  remedial  agents,  while  large 
quantities  of  the  less  harmful  substances  mav 
proxe  unwholscjuie  and  dangerous.  We  thus 
see  that  the  difference  is  one  of  degree  rather 
than  of  kind,  and  can  defi^ne  a  poison  as  a 
substance  which  in  ordinar\-  doses  produces 
physiological  effects  so  jiowerful  as  to  lie  dan- 
gerous to  health  and  life. 


I  ()rij;iiKil  ill  The  Poputar  Science  Neics.  \ 

I'l'X'ULIAR    UELATKJNS  OK  MEDICAL  MEN 

TO  THE  I'LBLIC. 

HV  JOUX    CROWKI.L,    M.    I). 

TuKKK  i>;  110  general  law  regulatini;  the  practice 
of  medicine  in  the  I'nited  States.  The  several 
states  have  enacted  laws  of  more  or  less  efficiency. 
Tn  Illinois  the  control  of  the  practice  of  the  medical 
profession  is  vested  in  the  State  Board  ol"  Health, 
and  the  rules  and  regulations  of  that  tribunal  are 
stringent  and  exacting,  and  no  person  can  practice 
medicine  in  that  state  without  a  license,  which  is 
only  granted  after  the  ordeal  of  a  severe  examina- 
tion. 

Massachusetts,  on  the  other  hand,  has  hardly  any 
legal  restriction  against  medical  practice,  and  any 
person  can  assume  the  title  ol"  Doctor,  and  set  up 
an  office.  The  only  law  of  any  impc-tance  bearing 
upon  the  restriction  of  medical  pretenders  is  the  act 
of  June  30.  1SS3.  forbidding  •■  any  corporation  from 
conferring  medical  degrees  or  issuing  diplomas  or 
certificates,  unless  specially  authorized  by  the  Leg- 
islature so  to  do." 

In  about  twelve  states  of  the  I' nion  the  law  s  con- 
cerning license  to  practice  are  about  as  liberal  and 
general  as  in  Massachusetts.  In  most  of  the  other 
states  the  restrictions  are  more  stringent,  and  the 
penalties  attached  are  positive  and  severe. 

The  ethics  of  the  medical  profession  are  fornui- 
lated  and  established  by  tlie  dilTerenl  societies  char- 
tered by  state  laws,  and  acting  w  ith  authority  under 
legislative  restrictions.  The  ethics  governing  med- 
ical men  in  their  relations  to  each  other  are  based 
upon  certain  fundamental  principles,  easily  under- 
stood by  the  profession,   but  (piitc  often  misappre- 


hended by  the  public.  Hut  it  is  not  the  object  of 
this  paper  to  discuss  medical  ethics,  but  to  state 
some  facts  involving  the  general  relations  of  the 
physician  to  the  public,  and  to  quote  incidents  illus- 
trating peculiar  legal  decisions  where  the  physician 
was  especially  interested. 

Many  curious  (|uestions  have  arisen  in  regard  to 
the  payment  of  lees  in  certain  cases.  Nothing  is 
more  common  than  for  a  friend  or  a  neighbor  to 
run.  perhaps  unbidden,  for  a  doctor,  in  a  sudden 
emergency.  He  leaves  his  card  or  sends  in  his 
name,  with  the  request  that  the  physician  make  a 
call  at  once  upon  Mr.  B.  who  has  been  taken  sud- 
denly ill.  If  the  sunnnons  is  obeyed,  why  cannot 
the  doctor  send  this  bill  to  the  man  who  did  the  er- 
raifd.  and.  in  case  of  refusal,  sue  for  the  same?  The 
courts  have  not  agreed  upon  this  question.  Some 
judges  have  given  the  opinion  that  when  a  man 
makes  a  request  in  his  own  name,  without  explain- 
ing the  circumstances,  he  alone  is  liable  for  the  pay- 
ment of  the  fee.  He  must  state  that  he  comes  as  a 
mes.senger  only,  in  order  to  legally  exempt  himself 
from  any  such  obligation.  But  there  are  numerous 
and  weighty  inst<ances  of  the  record  of  decisions 
more  f"avorable  to  the  messenger.  A  case  is  cited 
in  South  Carolina  in  the  days  of  slavery,  where  a 
plantation  doctor  called  in  the  services  of  a  neigh- 
boring physieian  in  a  serious  ease,  who  sued  his 
brother  doctor  for  his  services;  but  the  court  decided 
against  him,  upon  the  ground  that  there  had  been 
no  understanding  that  the  attending  physician 
shoidd  pay  the  fee.  A  similar  case  was  decided  by 
a  Pennsylvania  court,  where  a  father  summoned  a 
surgeon  to  attend  his  son.  who  was  of  age.  but  who 
lived  at  home  in  his  father's  hou.>;e.  The  surgeon 
sued  the  father  for  his  services,  but  the  court  decided 
against  his  claim,  upon  the  ground  that  the  lather 
was  simply  a  messenger  and  not  legally  holden  for 
the  bill.  "Perplexing  questions  have  often  arisen  in 
cases  of  railroad  accidents,  where  a  person  injured 
has  been  treated  by  a  surgeon  summoned  by  some 
official  not  having  authority  so  to  do.  The  courts 
have  decided  in  such  cases  that  the  company  was 
not  liable,  unless  the  surgeon  was  authorized  by  a 
responsible  agent  to  render  surgical  aid.  In  Eng- 
land, the  "general  manager"  has  this  authority, 
and  in  our  country  the  power  is  usually  vested  in 
the  "general  superintendent."  In  cases  of  a  sudden 
cata.strophe,  railroad  corporations  usually  p.iy  vol- 
unteer surgeons,  who  are  ever  ready  to  render  aid. 
but  it  is  doubtful  if  they  could  legally  collect  a  fee 
under  such  circumstances.  The  courts  have  been 
generous  to  the  physieian  for  damages  done  by  his 
conmiand  in  emergencies.  Respect  is  also  had  f"or 
his  knowledge  of  disease  and  of  the  damages  attend- 
ing contagion  in  time  of  epidemics. 

During  the  prevalence  ol  smaupox  an  atter  ling 
physician  ordered  the  infected  paper  to  be  scraped 
from  the  walls  of  the  rooms  where  the  disease  had 
prevailed.  The  owner  of  the  house  sued  for  dam- 
ages, but  the  court  decided  that  the  doctor's  act  was 
not  a  trespass,  but  a  justifiable  act.  .\nd  such  de- 
cision implies  a  certain  kind  of  authority,  on  the 
part  of  physicians,  to  do  what  they  consider  neces- 
sary for  the  protection  of  the  public  in  the  practice 
of  their  profession  among  diseases  of  a  contagious 
or  infectious  character. 

It  is  a  well-known  fact  that  large  powers  are  given 
to  Boards  of  Health,  which  are  usually  composed 
chiefly  of  medical  men.  In  times  of  dangerous  ep- 
idemics, or  when  the  suppression  of  any  nuisance  is 
demanded  for  the  safety  of  the  public,  such  Boards 
can  destroy  property,  close  tenements,  or  take  pos- 
session of  any  building  to  be  used  for  the  purpose 
of  an  isolated  hospital  or  pest-house.  Such  an  in- 
stance occured  in  Boston  a  few  years  since  during 
the  excitement  inciileni   to    the  alarming  spivail  of 
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small-pox,  when  the  chairman  of  the  Board  of 
Health  took  possession  of  a  buiklin-^  in  the  north 
end  of  the  citv.  to  be  used  as  a  pest-house,  notwith- 
standinj;  sharp  local  opposition. 

The  laws  of  different  countries  have  lieen  quite 
lenient  towards  the  physician  in  protecting  him 
against  the  disclosure  of  professional  secrets,  and 
seldom,  excepting  in  ca.ses  of  a  highly  criminal 
character,  is  he  forced  so  to  dou.  This  phase  of  the 
subject  has  been  ablv  discussed  bv  Beauardel  in  his 
interesting  essay.  "•  Medical  Secrets,"  published  in 
the  Xoiirenii  Diiiioniiaire  de Medicine  etde  Chinii'ffie. 
The  doctrine  of  professional  secrets  has  been  more 
fully  discussed  in  France,  than  has  been  usual  in 
our  country,  and  the  incidents  cited  bv  Beauardel 
are  full  of  novel  interest.  The  patient,  on  the  one 
hand,  is  to  be  protected  against  the  wanton  disclos- 
ures of  professional  secrets  on  the  part  of  the  at- 
tending physician;  and  on  the  other  hand,  the  phy- 
sician is  not  to  be  forced  to  compromise  himself  or 
his  patient,  except  in  rare  instances,  by  the  disclos- 
ures of  the  confidences  imparted  to  him  in  the  prac- 
tice of  his  profession.  It  has  been  decided  by  high 
authority  in  New  York,  that  it  is  the  purpose  of  the 
law  to  give  to  the  relation  of  the  physician,  or  sur- 
geon to  the  patient,  the  same  privilege  as  has  been 
from  the  earliest  times  accorded  to  that  of  attorney 
to  client;  and  this  privilege,  as  is  well  known,  ex- 
tends to  admissions  of  guilt.  This  has  been  tested 
over  and  over  again  in  the  courts  all  over  the  civil- 
ized world.  The  laws  are  also  benignant  in  pro- 
tecting medical  men  from  slander..  Odgus  lays  it 
down  as  good  law.  that  'Any  words  imputing  to 
a  practising  medical  man  misconduct  or  incapacity 
in  the  discharge  of  his  professional  duties,  are  ac- 
tionable." Examples  coming  under  this  law  would 
be,  to  accuse  a  practitioner  of  having  caused  the 
death  of  a  patient  by  ignorance  or  culpajile  negli- 
gence; to  call  such  a  physician  by  opprobrious 
names  as   ■•quack."   •■  mountebank."  or    •empiric." 

Several  years  since  a  regular  physician  was  ad- 
judged guilty,  and  cost  in  damages,  for  calling  a 
homoeopath  a  quack.  The  decision  was  rendered 
on  the  ground  that  a  lawfully  qualified  or  licensed 
practitioner  is  entitled  to  respect  as  such,  whatever 
his  school  may  be. 

By  the  nature  of  his  relations  to  his  patients,  the 
physician  is  frequently  called  upon  to  draw  up  a 
will,  and  although  a  will  is  a  simple  kind  of  a  docu- 
ment, yet  there  is  no  legal  instrument  about  which 
there  is  so  nnich  confusion  and  blundering.  It  is 
well  for  the  physician  to  be  familiar  with  the  legal 
form  and  requirements  of  a  will  so  as  to  be  able  in 
an  emergency  to  lend  important  aid  where  the  dis- 
position of  a  large  estate  is  involved.  The  laws  of 
the  several  states  differ.  If  personal  property  is  to 
be  given  away  it  must  be. done  in  accordance  with 
the  laws  of  the  state  in  which  the  property  lies. 
Thus,  if  a  physician  is  called  to  attend  a  patient 
taken  sick  on  a  journey,  his  will  must  follow  the 
law  of  his  own  state.  Massachusetts  allows  a  will 
made  out  of  the  state,  and  valid  by  the  laws  of  that 
state,  to  hold  the  same  as  if  made  in  Massachusetts, 
but  this  is  an  exceptional  rule.  Massachusetts  and 
about  a  dozen  other  states,  including  Florida,  where 
real  estate  is  involved,  require  three  witnesses ;  in 
other  states  two  witnesses  are  enough.  In  New 
York  the  residences  of  the  witnesses  are  required, 
and  an  cnnission  to  do  this  subjects  the  witness  to  a 
penalty.  In  signing  a  will,  the  testator  should  say 
to  the  witnesses,  ■■  This  is  my  last  will."  and  the  ti- 
tle of  the  will  should  also  be  affixed  to  the  docu- 
ment. In  sparsely  populated  regions,  where  a  mag- 
istrate is  not  easily  obtainable,  it  is  often  essential 
that  the  physician  be  competent  to  draw  up  a  will. 
It  is  simpiv  adding  another  duty  to  the  responsi- 
bilities incident  In  an  exacting  profession. 


THE  DOCTOR  AT  HOME. 

A  doltor'.s  wife  was  not  long  since  overheard 
telling  her  husband  that  he  was  pleasant  every- 
where save  in  his  own  family;  and  the  doctor  ad- 
nn'tted  that  his  good  nature  was  .so  exhausted  in  his 
daily  visits  to  his  patients  that  he  was  irritable  when 
he  reached  home.  Exactly  how  true  the  doctor's 
admission  was  in  that  particular  instance  it  is  im- 
possible to  say,  but  it  seems  as  though  in  the  ordi- 
nary course  of  a  doctor's  existence  such  a  condition 
might  often  occur.  Physicians  certainly  meet  with 
many  things  in  their  daily  rounds  that  try  their 
tempers.  Life  is  for  most  of  them  a  constant  study 
how  to  coax  or  compel  obstinate  or  ignorant, 
perhaps  silly  or  even  insane,  patients  to  follow  the 
course  thought  to  be  for  their  good.  All  these 
troublesome  "ndividuals  must  be  reasoned  with,  or 
inHuenced  by  some  means  to  do  as  they  ought.  To 
carry  his  point  the  doctor  must  keep  his  temper. 
He  usually  preserves  an  outward  calm,  but  if  he  is 
naturally  quick  tempered  it  is  often  at  the  cost  of  an 
effort  which  is  exhausting.  After  such  a  struggle 
he  reaches  home  in  a  state  of  irritability  combined 
with  mental  and  physical  weariness,  and  under  such 
circumstances  it  is  not  easy  to  meet  little  home 
trials  with  patience. 

If  he  is  met  with  the  story  that  Jack  will  not  mind 
his  mother,  and  that  Jane  is  in  disgrace  because  she 
did  not  come  directly  home  from  school,  and,  per- 
haps, in  addition,  with  the  demand  that  he  take 
some  means  to  discover  the  cause  of  a  disagreeable 
odor  that  has  manifested  itself  somewhere  about  the 
house,  what  wonder  if  his  temper  proves  inadequate 
for  the  moment  to  meet  the  strain  that  conies  just 
at  the  time  when  he  thought  the  vexations  of  the 
day  were  over  and  he  might  eat  his  belated  and 
overdone  dinner  in  peace.  The  family  cannot  know 
what  the  husband  and  father  may  have  been  through 
during  the  forenoon.  His  dearest  patient  may  be 
slowly  sinking  and  he  is  filled  with  bitter  thoughts 
at  the  limitations  of  his  art;  he  has  just  discovered 
that  a  patient  whose  sense  of  business  honor  he 
knows  to  be  of  the  very  highest  has  deceived  him ; 
or  the  pathologist  has  sho\vn  his  diagnosis  to  be 
wrong  and  all  the  theories  he  has  built  up  have 
come  to  naught;  or,  most  exhausting  of  all,  he  has 
spent  an  hour  with  some  half-hysterical  and  wholly 
sick  woman,  listening  to  her  complaints  and  trying 
to  set  her  right.  The  ever-recurring  annoyances 
cannot  be  enumerated.  Perhaps  the  doctor's  family 
needs  especial  grace  to  so  order  the  household  that 
the  home  vexations  shall  not  be  allowed  to  obtrude 
themselves  until  after  such  a  time  as  shall  allow  the 
strained  temper  to  recover. 

Doctors  are  sometimes  reviled  by  ascetics  because 
they  indulge  in  an  occasional  cigar  after  the  day's 
work  is  over.  To  what  class  of  beings  can  the  ci- 
gar be  better  adapted  than  to  the  doctors '.  The 
load  of  their  patient's  ills  grows  light  when  lifted 
bv  the  smoke,  and  their  minds  recover  their  wonted 
buoyancy.  Perhaps  if  the  woman  whose  reproach 
gave  rise  to  these  refiections  had  waited  until  the 
cigar  was  half  smoked  before  she  told  of  the  short- 
comings of  Jack  and  Jane,  she  might  have  had  less 
occasion  to  complain  of  her  hnsband's  temper. 
The  patients  surely  are  also  benefited  by  the  doc- 
tor's cigar:  he  is  able  to  judge  of  their  ills  more 
philo.sophically  when  his  over-excited  nerves  are 
quieted  by  the  gentle  sedative. 

There  is  an  idea  prevalent  in  some  doctors'  fami- 
lies, more  particularly  among  his  wife's  relatives, 
perhaps,  that  the  doctor  is  lazy.  Unless  he  is  pos- 
sessed of  a  superabundant  vitality  he  is  apt  to  be 
very  quiet  when  at  home.  Not  knowing  what  feat 
of  endurance  he  may  be  next  called  upon  to  perform 
be  learns  lo  husliaiul    his    slrenglh   for  emergencies, 


and  when  not  in  action  professionally  he  very  likely 
presents  the  appearance  of  laziness  to  a  casual  ob- 
server. 

If  he  is  ambitious,  or  dependent  lipun  his  prac- 
tice, it  takes  the  doctor  some  time  to  learn  to  defend 
himself  against  encroachments,  as.  for  instance,  to 
send  word  that  he  is  at  dinner  to  a  caller,  so  Unit  an 
uninterrupted  meal  is  an  exception,  ll  is  seldom 
that  a  doctor  is  able  to  chat  pleasantly  with  a  strange 
visitor  out  of  ofiice  hours  about  what  may  be  done 
during  office  hours  and  the  size  of  his  fee, 
while  still  positively  refusing  to  advise  him  profes- 
sionally except  during  the  hours  appropriated  to  of- 
fice consultations. 

The  doctor  is  apt  to  de\clop  some  sort  of  a  hol>i)\ 
in  the  way  of  recreation,  lie  is  often  specially  fond 
of  novels.  Such  a  taste  is  seldom  so  catholic  as 
that  said  to  have  been  possessed  by  Macaulay,  who 
found  .some  amusement  in  any  novel.  The  doctor 
is  more  fastidious,  and  much  more  apt  to  know  well 
some  particular  author  whom  he  reads  over  and 
overagain.  Occasionally  he  rides  a  tricycle,  though 
if  he  be  much  of  a  surgeon  he  will  probably  be  shy 
of  the  less  stable  bicycle.  He  is  very  likely  to  cul- 
tivate a  small  flower  garden  if  he  lives  in  the  coun- 
try, or  he  becomes  an  authority  on  mushrooms,  or 
in  some  other  circumscribed  field  of  natural  history. 

His  office  is  a  favorite  spot  for  the  little  ones  of 
his  family,  and  he  is  subject  to  unlooked-for  inva- 
sions occasionally,  against  which  he  has  learned  to 
close  his  door  as  though  he  were  closeted  with  a  pa- 
tient, a  proceeding  which  Jack  and  Jane  resent 
when  they  find  that  no  patient  was  there.  Visitors, 
as  they  enter  out  of  office  hours,  can  often  hear  the 
retiring  scuffle  of  little  feet.  At  such  times  Hans 
Andersen,  the  Tanglewood  Tales,  or  Alice  in  Won- 
derland, and  Water  Babies  usurp  the  place  on  the 
office  table  that  one  expects  to  see  occupied  by  more 
strictly  professional  volumes,  and  not  seldom  traces 
of  feminine  occupation,  in  crochet  needles  and  un- 
finished embroidery,  or  even  a  stocking  with  the 
darning-ball  and  needle,  show  that  the  office  is  vis- 
ited by  others  than  the  junior  members  of  the  fam- 
ily.— Boston  Med.  and  Surg.  Jouriidl. 


THE  SCHOOL  AGE  AND  SCHOOL  HOURS. 

Dr.  C.  W.  Ch.\nckllor,  of  the  Maryland  board 
of  health,  has  recently  given  an  interesting  summa- 
ry of  those  sanitary  requirements  which  relate  to 
our  school  system  and  the  public  education  of  chil- 
dren. 

After  taking  up  the  smbject  of  school-house  con- 
struction and  site,  the  writer  discusses  the  question 
of  the  age  at  which  education  should  begin.  He 
cites  a  number  of  authorities,  from  Aristotle  to 
Hufeland,  all  tending  to  show  that  the  school  work 
should  not  begin  until  the  eighth  year.  The  au- 
thority of  Spurzheim  is  quoted  in  support  of  the 
view  that  '•  precocity  is  almost  always  a  disea.se;  " 
••an  envious  frost,  which  nips  the  blossoms  because 
they  appear  quickly." 

Mental  and  physical  training  may  begin,  as  Qiiin- 
tilian  recommends,  at  the  third  or  fourth  vear.  But 
while  our  schools  are  arranged  as  at  present,  it  may 
be  wise  to  accept  the  modern  view,  that  the  school 
age  should  begin  at  seven  or  eight. 

Ribot  has  shown  that  capacity  to  fix  the  attention 
is  a  characteristic  of  more  civilized  and  intellectual 
people.  So  it  is  of  more  mature  minds.  The  in- 
fant has  no  such  power;  the  child  of  three  wearies 
after  a  few  minutes'  effort  at  I'ollowing  some  train  of 
thought  or  memorizing  process. 

According  to  Dr.  Newell,  ■•for  children  of  ten  <jr 
twelve  years  the  capacity  -for  bright  and  voluntary 
attention  is  exhausted  by  four  varied  lessons  requir- 
ing mental  effort  of  half  an  hour  each,  with  intcr- 
\als  of  relief  in  llie  forenoon.      In  llie  .■il'lernoiiii  the 
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tapacitv  is  reduced  one-half.  Two  hours  in  the 
t'orcno'on  and  one  hour  in  the  afternoon,  is  as  long 
.1  time  as  children  can  he  profitably  employed  in 
school." 

Dr.  Chancellor  supports  this  view,  snd  advocates 
eighteen  hours  a  week  as  the  limit  for  school  child- 
ren under  twelve.  Baginskev,  author  of  a  German 
\vork  on  school  hygiene,  takes  the  same  view,  and 
in  demonstration  of  its  efl'ectiveness  it  ).s  alleged 
that  half-time  pupils  in  the  English  schools  learn  as 
much  as  the  children  who  are  in  school  the  full 
number  of  hours.  —  Hnll's  .Journal  of  Health. 

♦♦» 

THE   PHYSIOLOGICAL   VALUE    OF    QL'AN- 
TIVALENCE. 

In  a  recent  number  of  the  Comte.i  Reiidus,  J. 
Blake  gives  the  result  of  his  investigations  upon  the 
relation  between  the  chemical  quantivalence  of  the 
elements  and  their  action  upon  the  vital  processes. 
The  following  sums  up  the  facts  obtained  : 

.Moiiaiumic  Klrments. —  Action  upon  the  pulmo- 
nary arteries. 

Hiatoiiiic  Elewetits. — .\ction  upon  the  centres  of 
\omitingand  upon  the  voluntary  and  cardiac  mus- 
cles. The  only  diatomic  element  which  acts  upon 
other  nerve-centres  is  glucinuni.  an  element  which 
in  its  oxygen  compounds  seems  to  occur  in  a  triva- 
lent  form,  a  point  upon  which  chemists  are  not 
agreed. 

Triaiomif  K/eweit/.^. — .\ction  upon  the  respir;ito- 
ly.  vasomotor,  and  inhibitory  centres,  upon  the 
brain,  the  spinal  marrow,  the  cardiac  ganglia,  and 
the  pulmonary  arteries. 

The  facts  just  mentioned -enabled  us  to  establish 
a  link  between  the  chemical  constitution  of  the  ele- 
ments and  their  biological  action,  but  we  think  that  | 
further  investigation  is  necessary  to  prove  that  the  | 
results   obtained  are  anything  more   than   an   acci- 
dental coincidence. 


j  into  the  diseased  part  and  the  healthy  surrounding  |  He  dwelt  upon  the  importance  of  re-ognizing  this 
''*'*'"^**-  I  act  in  chloroform  narcosis  and  other    forms  of  im- 

j  The  syringe  should  not  be  cleaned  with  carbolized  pending  death  from  apno-a.  and  recommended  in 
fluid  before  injecting,  as  the  ozone  is  decomposed  by    such   cases   that  the  head   of  the  patient  should  be 

I  the  acid.      He  also  injects   the    solution    into    suspi- 1  .illowed  to  hang  o\er  the  edge  of  the  table,  forcible 


cious  or  swollen  lymphatic  glands.  When  dilute 
solutions  are  used  the  pain  is  slight  and  disappears 
within  half  an  hour.  Locally  some  (edema  and 
slight  redness  are  observed,  especially  if  strong  so- 
lutions have  been  employed.  These  symptoms  of 
reaction  persist  a  few  hours  or  days,  and  may  serve  i 
as  a  guide  to  their  administration.  The  injections 
should  not.  however,  be  suspended  for  more  than  j 
two  or  three  days.  During  the  time  the  treatment 
was  used,  the  cancerous  sores  cleared  up  percepti- 
bly, became  smaller  and  cicatrized.  The  nodules 
also  became  smaller  and  harder,  so  that  the  intro- 
duction of  the  needle  was  ditticult. 

No  ill  results  were  observed  from  the  injections 
and  suppuration  never  occurred.  In  degenerating 
and  suppurating  cancers.  Schmidt  recommends  pre- 
vious  curetting  and  applications  of  thernio-cauterv. 

This  method  of  ozone  injections  is  regarded  as 
especially  indicated  for  recurrent  cancers,  and  can- 
cers which  are  not  readily  accessible  to  the  knife. 


extension  of  the  chin   being  employed   to   maintain 
the  opening  of  the  wind-pipe. 


<»> 


I  Specially  roinpiled  for  The  Popular  .Science  XrU'H.  ] 

MONTHLY     Sl'MMARY     OK     MEDICAL 
PROGRESS. 

HV    W.    S.    WELLS,    .\1.    1). 

'I'liE  treatment  of  cancer  by  Ozone  water  is  rec- 
ommended by  Dr.  J.  Schmidt,  of  Bavaria.  {Miin- 
thiier  .Med.    Waeh.) 

He  reports  the  case  of  an  old  man  from  whom, 
ten  years  previously,  he  had  extirpated  a  small  can- 
cer of  the  lower  lip.  The  patient  presented  himself 
again  with  an  extensive  cancerous  growth  in  this 
region,  which  required  the  removal  of  the  lower  lip 
and  considerable  surrounding  soft  tissues.  Again, 
four  months  later,  he  returned  with  extensive  re- 
currence and  marked  cachexia.  After  several  months 
treatment  with  injections  of  Ozone  water  the  tmnor 
on  the  lower  jaw  had  partly  disappeared,  and  partly 
been  converted  into  a  dense  hard  mass  which  was 
firmly  attached  to  the  jaw.  The  ulcers  had  healed. 
The  right  sublingual  gland  was  very  hard  and  firm, 
which  was  attributed  to  a  too  early  abandonment  of 
the  treatment. 

The  second  patient,  a  man  of  56.  suffered  from  an  ' 
epithelioma  at  the  inner  angle  of  the  right  eye.  of 
many  years  duration.  Injections  of  Ozone  water 
were  employed  during  two  months  and  effected  a 
perfect  cure,  the  ulcer  being  replaced  by  cicatricial 
tissue. 

Dr.  Schmidt  thinks  the  ozone  destroys  the  can- 
cerous masses  without  attacking  the  normal  struct- 
ures or  the  body  at  large.  He  employs  it  in  the 
strength  of  50  milligrammes,  or  2  decagranunes  to 
the  litre  of  water, 

The  injections  of  ozone  water  are  made  with  a 
Pravaz  syringe.  The  number  varies  with  the  extent 
of  the  cancerous  area,  ranging  from  one  to  forty 
per  day.     They  are  made  at  difterent  depths,  both 


CoMBiNKi)  local  and  geuL-ral  .\naesiliesia  is  advo- 
cated by  Dr.  Obalinski  (  M'einer  Wotli.  Klin.)  Pure 
chloroform  is  given  in  the  usual  way  of  inhalation, 
for  from  four  to  twelve  minutes,  the  quantity  of 
chloroform  used  being  from  four  to  twelve  grammes. 
A  quantity  of  from  three  to  five  centigrannnes  of  a 
three  to  five  per  cent  solution  ol  cocaine  is  then  in- 
jected into  the  place  to  be  operated  upon. 

There  need  be  no  fear  of  injecting  e\  en  a  larger 
quantity  of  cocaine,  as  chloroform,  w  hich  is  one  of 
the  best  antidotes  of  cocaine,  is  administered  at  the 
same  time,  and  also  because  a  part  of  the  cocaine  is 
removed  by  the  operation. 

After  the  injection  of  cocaine.  Prof  Obalinski 
does  not  use  any  more  chloroform,  unless  the  oper- 
ation is  a  long  one.  and  then  only  in  small  quanti- 
ties and  at  long  intervals  of  time. 

This  method  of  mixed  narcosis  has  been  employed 
satisfactorily  in  twenty-four  cases,  with  the  follow- 
ing advantages  :  I.  It  combines  the  effects  of  gen- 
eral, chloroform  aniesthesia  and  the  local  aiuesthe- 
sia  from  cocaine,  j.  Vomiting  very  rarely  occurs 
when  the  combined  method  is  employed.  3.  The 
awakening  from  the  narcosis  is  more  easy,  and  the 
after  effects  are  less  pronounced. 


At  a  recent  meeting  of  the  Clinical  Society  of 
London,  Mr.  Ballance  related  the  case  of  a  woman 
in  whom  symptoms  of  suppuration  in  the  anterior 
mediastinum  manifested  themselves.  Examination 
with  a  probe  revealed  the  presence  of  pus.  and  the 
sternum  was  trephined. 

It  was  then  found  that  the  suppuration  was  due 
to  caries  of  the  posterior  surface  of  the  sternum. 
The  carious  bone  was  removed,  the  cavity  frequently 
washed  out  \yith  sublimate  solution,  and  the  patient 
made  a  good  recover\. 

Mr.  Shield,  during  the  discussion,  stated  that  he 
had  seen   pyiemic  abscesses  perforate    the   sternum. 

Dr.  lienj.  Howard  read  a  paper  at  a  late   meeting! 
of  the  London  Clinical   Society,  on  a   new    method 
of  raising  the    Epiglottis.      He    illustrated    the   epi- 
glottis, fallen  back  over  the  laryngeal  aperture,  just 
asapncea  deepens  into  unconsciousness,  and  showed 


Hkllkiiorink,  as  a  local  anasthetic,  is  regarded 
by  Venturini  and  (ia.spairini  as  of  more  value  than 
cocaine  in  ocular  therapeutics.  (Bulletin  Gen.  de 
Therap.)  Their  conclusions  are  that  three  or  four 
drops  of  a  solution  of  helleborine,  each  drop  con- 
taining about  the  one  hundredth  of  a  grain,  in- 
stilled into  the  conjunctival  sac,  produces  complete 
ana-sthesia.  without  any  irritation  of  the  conjunctiva 
or  cornea. 

This  an;csthctic  effect,  they  state,  lasts  half  an 
hour  or  a  little  longer.  The  ana'sthetic  etre<'t  pro- 
duced by  helleborine  leads  to  no  variation  in  the  in- 
tra-ocular  pressure.  Italso.  when  injected  subeuta- 
neously.  produces  local  anitsthetic  effects,  but  as 
this  has  a  powerful  action  on  the  heart,  it  should  be 
avoided. 

It  has  been  discoM-icd  by  l>r.  Coiistantine  Paul 
that  Saccharin  has.  besides  its.  sweetening  proper- 
ties, valuable  antiseptic  properties,  and  is  especiallv 
useful  in  diseases  of  the  digestive  passages.  He 
has  seen  patients  suffering  from  diabetes  who  have 
taken  saccharin  for  several  months  without  any  dis- 
turbance of  the  stomach.  It  is  an  antiseptic,  and 
one  part  to  two  hundred  prevents  anmioniacal  fer- 
mentation of  m-ine.  Dr.  Little.  President  of  the  . 
Royal  Academy  of  Medicine  in  Ireland,  adminis- 
tered Saccharin  to  a  patient  aged 80.  whose  stomach 
was  too  irritable  to  bear  quinine  and  boric  acid. 
.\fter  the  use  of  six  tabloids  daily  for  three  days,  or 
four,  the  amnion iacal  urine  of  the  patient  became 
inoffensive  in  odor. 

OxvciCN.  in  the  Capillary  Bronchitis  of  children, 
is  favorably  reported  upon  by  Dr.  Sinainski  {l.nii- 
don  Lancet.) 

Baths,  emetics,  and  a  variety  of  remedies  had 
failed  and  the  child  was  gro\ying  more  cyanotic  and 
breathing  with  more  difliculty.  Three  or  four  in- 
spirations of  oxygen  produced  a  marked  change, 
the  breathing  becaming  easier  and  the  cyanosis  dis- 
appearing. The  next  day  the  child  was  better,  and 
tonics,  expectorants  and  stimulants  completed  the 
cure  in  four  days.  When  there  are  signs  that  the 
blood  is  not  sufficiently  oxygenated,  Dr.  S.  recom- 
mends the  inhalation  of  oxygen  as  presenting  the 
most  speedy  means  of  obviating  danger  from  this 
som-ce  and  saving  life. 


Nissn.\iM",s  treatment  of  erysipelas.  (Allyem. 
Weiner  Med.  ZeHinuj  comprises  the  application  to 
the  parts  of  pomade  of  Lanoline  and  ichthyol  equal 
parts.  The  erysipelatous  parts  are  then  enveloped 
in  salicylated  cotton.  It  is  claimed  that  this  rapidh 
ameliorates  all  the  morbid  symptoms,  and  that  it  is 
hardly  ever  necessary  to  continue  the  application 
for  more  than  three  da  vs. 


Dr.  R.  S.mnt  j.  I.'  .\.\GLKV.  (Semaine  .\ted.) 
claims  that  Biniodide  of  Mercury  is  an  anti.septic 
more  powerful  than  carbolic  acid,  and  is  not  irri- 
tant to  wounds.      It  has  lu)   odor,  and   an    alcoholic 


that  traction  on  the  tongue  is  altogether  without  ef-  solution.— i  ;  3<x).— is  soluble  in   all    proportions  in 

feet  in  raising  the  epiglottis.     On  the   other   hand,  warm  water.     Lister's  dressing  is  expensive  and  not 

as  he  showed  by  the  aid  of  diagrams,  extension  of  adapted  for  use  in  armies.     Since  i8Sv  the  Dr.  has 

the  neck  and  raising  the  chin   produces   direct  trac-  employed  exclusively  the  biniodide  with  dressings  of 

tion  upon  the  epiglottis,  and  byraitinj;  it.  facilitates  cotton  and  gauze,  and  in  loS  operations  (32  major) 

the  return  of  respiration.  has  had  only  one  death. 
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Artikkiai,  cold  lor  Yellow-Fever  Hospitals  is 
suKScsted  by  Dr.  M.  S.  Leslie  of"  Lexington,  Ky., 
in  a  note  to  the  Med.  Record.  A  similar  apparatus, 
ho  thinks,  might  be  employed  to  that  used  in 
the  artificial  manufacture  of  ice,  so  constructed 
as  to  reduce  the  temperature  of  the  apartments 
occupied  by  patients,  to  about  the  freezing  point, 
and  thus  contribute  largely  to  the  cure  of  those 
already  suffering  from  yellow  fever,  as  well  as  to 
prevention  of  the  disease  in  those  who  have  been 
exposed  thereto. 


Antipyrin,  for  suppressing  the  milk  secretion 
was  sucessfully  used  by  Dr.  •^a.\ue\{BidleUn',Gen. 
Je  Thernp.)  after  having  in  vain  tried  a  variety  of 
other  methods.  The  patient  was  a  primapara  of 
robust  constitution  who  was  suffering  so  severely 
from  fissures  of  the  nipples  as  to  prevent  nursing. 
The  Dr.  finally  admfnistered  antipyrin  in  the  dose 
of  eight  grains  three  times  daily.  The  secretion 
diminished  on  the  first  day.  and  disappeared  on  the 
third,  not  to  return. 

Resorcin,  in  the  treatment  of  Keloid,  has  recent- 
ly been  used  by  Audeer  {Piitisli  Med.  Jour.)  The 
patiiint  was  a  woman  whose  right  foot  was  covered 
over  two-thirds  of  the  dorsum  with  an  irregular 
star-shaped  mass  of  scarry  tissue,  raised  in  demi- 
lelief  It  was  very  tender,  so  that  progression  was 
impeded.  At  nihht.  when  in  bed,  or  a  hot  sum- 
mer's day,  and  at  changes  of  weather,  the  pain  of 
the  Keloid  was  almost  unbearable,  so  that  she  could 
not  do  housework.  A  one  per  cent  ointment  of 
Resorcin  was  applied,  and  the  foot  bandaged.  The 
patient  was  soon  relieved,  and  the  continued  appli- 
cation of  the  treatment  brought  about  a  permanent 
cure  of  the  pain.  \'on  Nussbaum  has  also  used  re.s- 
orcin  successfully  in  Keloid. 


MEDICAL  MEMOR.VNDA. 

DKonoRANT  OF  Iodoform.  —  Dr.  Dodsley  says 
that  oil  of  sassafras  is  the  best  deodorant  for  iodo- 
form, 4  drops  sufficing  for  an  ounce  of  the  iodo- 
form. 

Erysipel.ss.  — The  Medical  Record  states  that  the 
Sticking  Plaster  Treatment  of  Erysipelas  is  highly 
reconnnended  by  Professor  Wolfler  of  Gratz.  Strips 
of  lsin"lass  plaster  about  the  breadth  of  the  thumb, 
are  applied  over  the  atVected  surface. 

A  Gener.m-  Antioote  for  Poiso.ns. — Accord- 
in"  to  the  American  Journal  of  I'liaruuici/,  a  gen- 
eral antidote  for  poisons  may  [be  made  by  mixing 
equal  parts  of  calcined  magnesia,  wood  charcoal, 
and  hydrated  oxide  of  iron,  and  is  applicable  in 
cases  in  which  the  poison  is  unknown.  It  should 
not.  of  course,  supersede  the  stomach  pump  or  other 

forms  of  emesis. 

— +♦»- 

HUMORS. 

Medic.m.  Pr.vctice  in  Arizona. — First  Doctor  : 
"  Got  back  already  from  Arizona.'"  Second  Doc- 
jgy.  "Yes;  I  don't  like  it  out  there."  —  "What's 
the  matter?"  —  "If  voirhavea  case  of  smallpox  and 
don't  report  it  to  the  Board  of  Health,  you  are  fined 
and  imprisoned.  If  you  do  the  relatives  fill  you  full 
of  buckshot.  Tt  ain't  a  healthy  country  for  a  young 
doctor."— .tWi>«/  Standard.  In  this  city  tlie  meth- 
ods are  more  refined :  instead  of  using  shot-guns, 
the  relatives  bring  a  suit  for  damages. 

Gentleman:  "  Wliat's  the  matter.  I'ncle  '  Ras- 
tus?  You  look  sick."  Uncle  '  Rastus  :  "Yes,  sah; 
I  ate  er  whole  watertnelyun  larst  night,  jess  'fore  I 
went  to  bed,  an'  I  ain't  feelin  berry  well  dis  mawn- 
in'."  Gentleman:  "Are  you  going  to  see  a  doc- 
tor?" Uncle  'Rastus:  "No,  sah ;  I'se  gwine  for 
anudder  melyun." 
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The  Florida  Wine  Co.'s  Orange  Wine.  The  only  wine 
made  in  Florida  or  elsewhere  from  the  pure  juice  of  the  orange. 
It  not  only  pos.sesses  all  the  desirable  tonic  and  stimuhint  prop- 
erties of  a  pure  fruit  wine,  but  is  of  special  value  as  a  vehicle 
lor  the  administration  of  disagreeable  medicines. 

Gkn.    K.     I*.      Alexander,    President    of    the    Georgia 

Central  Railroad,  and  one  of  the  most  widely-known  railroad 
men  in  the  South,  will  write  of  "Railway  Management"  in 
the  Jamiary  Scribner''s. 

1)k.  S.  \V.  IlrNTKK,  IJaltimore,  Md.,  says  :  —  >Iaving become 
familiar  with  "Colden's  Liquid  Beef  Tonic,"  I  take  pleas- 
ure in  rectmimcnding  it  as  an  excellent  preparation,  combining 
as  it  does  food  and  tonic  in  a  itniarkablc  way, 'producing 
gt»>d  blood,  health  and  strength. 

Si'KCLM.  attention  is  called  to  the  :id\  crtisement  of  the  pulili- 
calliMis  of  Messrs.  llanier  \'  Rros.  All  ages,  sexes,  and  cc.n- 
ditions  of  men  can  find  something  of  amusement,  interest  and 
value,  in  their  standard  and  well  known  periodicals. 


How  TO  (i,\lN  Flkmi  and  SriiKNcril. — I'se  after  em  Ii 
meal  Scott's  Emulsion;  it  is  as  palatable  as  milk.  Delicate 
people  improve  rapidly  upon  its  use.  For  Consuniplinn,  Throat 
affections  and  Bronchitis,  it  is  unequalled.  Dr.  Thos.  Prim, 
Ala.,  says  :  "  I  used  Scott's  F'mulsion  on  a  child  eight  month>-' 
old;  he  gained  four|ioimds  in  a  month^' 

E 1 

In  l'<So  David  IJoyle  built  fomteen  machines  for  refrigerating 
l)urposes,  ami  ten  for  ice  making.  In  lSSi  twenty-fi\e  machines 
were  sold,  fifteen  for  refrigerating  purixises  and  ten  for  ice 
making — these  machinesweresold  for $501 ,000.  In  1SS2  Iweuly- 
tw<i  machines  were  sold,  aggregating  $388,000.  In  1SS3  thirty 
machines  were  sold,  aggregating  $512,000  worth.  Thus  show- 
ing from  the  snndlest  beginnings,  the  constant  growth  and 
crowning  success  of  a  meritorious  machine. 
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Paiiiiliar  Science. 


SCIENTIFIC  RECREATIONS. 
The  Magic  Basket. — A  common  trick 
with  East  Indian  jugglers  is  to  place  a  child  in 
a  basket  and  strap  the  cover  firmly  down.  A 
sharp  sword  is  then  passed  through  the  sides 
of  the  basket  and  is  pulled  out  dripping  with 
blood.  After  the  spectators  have  been  duly 
horrified  at  the  apparently  atrocious  murder, 
the  basket  is  opened  and  shown  to  be  empty, 
while  the  child  makes  his  appearance  at  a 
little  distance,  alive  and  iinhint.  The  trick, 
as  performed  by  the  skillful  orientals,  is  a  very 
surprising  one,  ])ut  the  explanation,  as  given 
l)v  Robert  Iloudin.  and  publisiied  in  /,a  IVa- 
ture,  is  remarkably  simple. 

As  might  be  supposed,  the  secret  of  the 
trick  lies  in  the  construction  of  the  basket, 
which  is  represented  in  the  engraving.  Fig. 
I  showing  it  as  it  appears  when  the  child  is 
first  placed  in  it,  and  Fig.  2  showing  it  laid 
on  its  side  and  opened  so  that  the  spectators 
may  see  that  it  is  empty,  the  double  sides.  A, 
C,  B,  swinging  outwardly,  and  allowing  the 
child  to  escape  into  the  flowing  robes  of  the 
juggler,  to  emerge  from  thence  while  the  at- 
tention of  the  audience  is  distracted   by    the 


passing  of  the  sword  through  the  sides  of  the 
basket  and  into  a  sponge  filled  with  some  red- 
colored  substitute  for  blood. 


I'igs.  1  .ind  2. 

A  similar  basket  or  box  can  be  easilv  con- 
structed, and  when  skillfully  handled  can  be 
used  to  produce  .some  surprising  illusions. 
The  movable  double  sides,  A  C  and  B  C,  are 
fastened  firmlv  together  and  turn  on  a  hinge 
at  C.  In  the  illustration  the  end  of  the  basket 
nearest  the  spectator  is  omitted,  to  show  more 
fully  the  interior  construction. 

The  Game  of  Bobechon. — Roll  a  piece 
of  flannel  into  a  cylindrical  form,  tie  it  tightly 
together  and  sew  it  upon  a   circular  piece  of 


Place  the  whole  arrangement  in  a  soup  plate, 
and  the  game  of  "bobechon"  is  ready  to  be 
pla3'ed. 

The  feat  required  to  be  performed  is  to  take 
a  flexible  stick  or  twig  in  one's  hand,  and 
with  it  to  push  the  "bobechon,"  coin  and  all, 
out  of  the  plate,  without  removing  the  stick 
from  it.  It  is  not  necessary  that  the  coin 
shall  remain  in  its  place,  but  only  that  it  shall 
not  fall  into  the  plate.  The  problem  seems 
extremely  easy,  but  in  fact  it  will  take  many 
trials  before  the  "bobechon"  can  be  pushed 
out  of  the  plate  without  leaving  the  coin  be- 
hind. 

It  can  be  done  in  the  following  manner, 
although  considerable  practice  will  be  neces- 
sary to  learn  the  exact  method  :  Take  the 
twig  in  the  hand  and  press  the  end  down  upon 
the  plate  so  as  to  bend  it  into  an  arc  of  a  circle 
(see  illustration.)  Move  it  till  the  summit  of 
the  arc  rests  against  the  angle  formed  by  the 
flannel  roll  and  the  felt.  Move  it  slowly 
sideways  until  the  "bobechon"  reaches  the 
edge  of  the  plate.  Then  continue  the  side 
movement,  but  at  the  same  time  extend  die 
arm  quickly  and  push  the  twig  from  you. 
This  movement  will  cause  the  roll  to  bend 
outwards,  so  that  the  coin  falls  outside  the 
plate,  and  a  second  quick  movement  of  the 
arm  is  all  that  is  necessary  to  send  the  "bobe- 
chon" after  it. 

This  game  is  a  favorite  one  with  the  adven- 
turers who  frequent  fairs  and  public  gather- 
ings in  France,  and  by  the  aid  of  this  simple 
apparatus  they  succeed  in  obtaining  many 
sous  from  the  unwary  spectators,  who  do  not 
realize  the  difiiculty  of  the  apparently  easy 
problem  presented  for  their  solution. 


I'lg-  3- 


thick  felt,  as  represented  in  the  illustration. 
If  properly  made,  the  roll  of  flannel  should  be 
stift'  enough  to    htJld    a    coin    upon    the     top 


NITROGEN. 

the  mysterious  element. 

There  is  a  substance  which  is  invisible, 
which  has  neither  odor  nor  taste,  which  is 
perfectly  inactive  chemically,  and,  in  fact, 
poses.ses  no  qualities  of  matter,  except  weight 
and  bulk.  This  is  the  gas  nitrogen  which 
constitutes  four-fifths  of  the  atmosphere  which 
surrounds  us.  It  is  apparently  a  dead,  inert 
form  or  manifestation  of  matter,  and  yet  it 
is,  perhaps,  one  of  the  most  important  and 
useful  of  all  the  elements,  and  if  it  should 
vanish  from  the  universe,  life  would  cease  to 
exist. 

This  apparent  paradox  is  explained  by  the 
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fact  that  hy  its  cotnhination  witli  otiier  ele- 
ments the  remarkable  characteristics  of  nitro- 
gen are  awakened  into  action.  The  gas  is 
neither  poisonous,  corrosive,  explosive,  nutri- 
tious nor  medicinal,  but  combined  with  car- 
bon and  hydrogen  it  forms  the  deadly  prussic 
acid;  with  oxygen  and  hydrogen,  the  strong 
corrosive  nitric  acid  ;  with  hydrogen  alone, 
the  strongly  basic  alkali  ammonia  ;  with  car- 
bon, hydrogen,  and  oxygen,  the  terrible  ex- 
plosive nitro-glycerine ;  and  with  the  same 
elements  in  varying  proportions,  it  forms  the 
albuminoids,  the  gelatines,  the  glutens,  and 
other  strength-giving  elements  of  our  food,  or 
the  indispensable  medicinal  agents, — quinine, 
morphine,  atropine,  strychnine,  veratrine,  co- 
caine, and  many  others. 

Although  nitrogen  is  tasteless,  it  forms  an 
indispensable  part  of  the  flavors  of  the  peach, 
plum,  apricot,  and  other  delicious  fruits,  as 
well  as  coffee,  tea,  chocolate,  and  tobacco. 
Without  smell,  it  is  found  in  many  of  the 
most  powerful  and  delicious  perfumes,  as 
well  as  in  the  nauseating  odors  of  putrefac- 
tion. Present  in  immense  quantities  in  the 
air,  it  furnishes  little  or  no  support  to  vegeta- 
tion, but  combined  with  other  elements  the 
amount  present  in  the  soil  determines  its  fer- 
tility, and  the  amount  of  crops  which  maybe 
raised  upon  it.  Colorless  and  invisible,  nearly 
every  dye-stuft  or  coloring  matter  known 
contains  it  in  greater  or  less  proportion. 
Harmless  and  powerless  by  itself,  when  com- 
bined with  another  non-explosivegas,  chlorine, 
it  foVms  the  most  powerful  explosive  known,  of 
which  a  ray  of  simlight  is  sufficient  to  arouse 
the  terribly  destructive  power. 

And  }et,  notwithstanding  the  pre-eminent 
importance  of  this  element  in  the  affairs  of 
life,  there  are  but  few  of  its  combinations 
which  we  can  form  directly.  Millions  of  tons 
of  nitrogen  are  all  about  us,  but  not  a  single 
grain  of  morphine  or  theinc,  gelatine  or 
albumen,  aniline  or  napthaline,  can  we  make 
from  it.  Onlv  the  mysterious  vital  force 
working  in  the  natural  laboratory  of  the  \  eg- 
etable  or  animal  organism,  can  build  up  most 
of  these  complicated  molecules  from  their  ulti- 
mate elements,  and  place  the  atoms  of  nitrogen 
in  their  proper  position  like  the  beams  or  stones 
of  a  building.  Our  wonder  at  the  marvellous 
powers  displayed  by  these  organisms  is  none 
the  less  when  we  see  what  simple,  common, 
and  uncharacteristic  elements  are  used  by 
them  in  making  up  their  wonderful  products, 
and  we  can,  only  say  that  it  is  a  part  of  the 
great  and  un.solvable  mystery  of  Life. 

Neither  can  we  explain  satisfactorily  from 
a  chemical  standpoint  the  properties  and  re- 
actions of  this  strange  element ;  by  itself  it  is 
nothing,  but  united  with  other  elements,  some 
almost  equally  inactive,  the  combinations  thus 
produced  manifest  the  most  powerful  and 
positive  chemical  and  physical  properties.  It 
is  like  the  springing  into  life  of  dead  matter, 


but  there  is  no  system  of  chemical  philosophy 
which  can  give  a  reason  whv  it  is  so.  It  is 
the  part  of  the  chemist  to  observe  and  record 
the  facts  connected  with  the  properties  of  dif- 
ferent forms  of  matter,  and  in  time  we  may 
from  these  facts  construct  a  rational  theory, 
but  we  are  still  a  long  way  from  a  clear  com- 
prehension of  the  phenomena  of  the  Universe. 
There  are  about  as  many  things  in  heaven  and 
earth  still  undreamt  of  in  our  philosophy  as 
there  were  in  Shakespeare's  time,  and  the 
further  we  advance  towards  the  end  the  more 
the  field  widens  and  appears  to  be  of  illimita- 
ble extent. 
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EVENTS  AT  NIAGARA. 

BV    II.    J.    SEYMOIIR. 

TiiEHE  have  been  three  distinct  falls  of  rock 
at  the  falls  lately.  The  ffrst  was  on  the  night 
of  Jan.  4th  at  half  past  nine  at  night ;  the 
second  on  the  night  of  the  =;th,  at  10;  and  the 
third  about  half  an  hour  after  the  second.  All 
of  them  occurred  under  the  waters  of  the 
Canadian  fall,  and  hence  their  extent  cannot 
be  easily  determined.  One  of  them  was  from 
the  side  of  the  Horse-shoe  fall  nearest  Goat 
Island,  and  the  other  two  near  the  middle  and 
on  the  Canadian  side.  The  first  and  the  last 
are  reported  by  the  keeper  of  the  Falls  house 
near  by  as  being  comparatively  light,  but  the 
second  is  described  as  tremendous,  jarring 
the  great  stone  building  and  bursting  open 
doors.  The  concussion  was  felt  nearly  a  mile 
up  the  river  on  the  islands.  The  grinding  of 
the  rock  occasioned  a  strong  odor,  described 
as  similar  to  that  which  attends  blasting. 

As  before  mentioned,  it  is  difficult  to  esti- 
mate the  amount  of  rock  broken  off  under 
the  water,  but  the  most  casual  observation  of 
any  one  accustomed  to  viewing  the  falls,  can- 
not fail  to  detect  a  marked  change  in  the 
shape  of  the  curve  made  by  the  falling  wa- 
ters. Whereas,  the  curve  near  the  Canada 
shore  was  somewhat  angular;  it  is  now  much 
more  rounded,  conforming  more  nearly  to 
the  shape  of  the  insiile  of  a  horse-siioe.  In 
consequence  of  these  later  breakages,  the 
Vjend  of  the  canyon  below  the  falls  is  more 
easterly  in  conformit\'  to  the  bend  in  the  river 
at  this  point. 

Another  event  of  great  import  to  the  in- 
habitants about  here,  is  the  blowing  away  of 
the  upper  suspension  bridge  at  3  o'clock  on 
the  morning  of  the  9th.  The  towers  and  ca- 
bles remain,  but  the  place  looks  suflicienth' 
forlorn  with  the  body  of  the  bridge  gone,  and 
the  side  cables  that  sustained  it  dangling  from 
the  great  cables  abf)ve. 

A  less  important  memento  of  the  gale  is  the 
blowing  down  of  over^a  dozen  evergreens  and 
some  other  trees  in  the  Qiieen's  park. 

The  terrible  gale  from  the  west  that  did 
this  mischief,  and  that,  as  J  am  writing,  has 
not    quite    blown   itself  out,  probably    acting 


upon  the  waters  of  Lake  Erie,  has  occasioned 
ail  unprecedented  rise  in  the  waters  of  the 
river.  The  wharf  of  the  "  Maid  of  the  Mist" 
is  submerged,  the  ticket  office  that  was  oil 
it  has  disappeared,  and  there  are  indica-' 
tions  of  a  height  of  water  unknown  before 
except  in  times  of  ice-gorge. 

The  two  striking  features  of  this  place  — 
the  falls  and  the  bridge  —  one  natural  ami  the 
other  artificial,  seem  to  have  been  in  a  kind  of 
sympathetic  relation  to  each  other,  inasmuch 
as  a  catastrophe  has  smitten  them  both  at 
the  same  time. 

Niagara  Falls,  Jan.  9,  1SS9. 


[Original  in  The  Popular  Science  News  ] 

DIVISION   OF   LABOR    IN    THE    ECONOMY 

OF  ANIMAL  LIFE. 

BY  PROFESSOR  JAMES  H.  STOLLER. 

The  dictum  of  the  political  economist  that  all 
values  originate  in  labor  applies  as  well  in  the 
world  of  animal  life  as  in  human  society.  No  ani- 
mal leads  so  free  an  existence  that  it  has  no  need  to 
bestir  itself  to  gain  food  and  to  secure  shelter 
against  adverse  phvsieal  conditions  and  against  its 
natural  enemies.  The  things  of  paramount  value 
to  both  men  and  animals  are  food,  shelter  and  de- 
fense against  enemies,  and  these  are  obtained  by 
both  onh'  on  terms  of  labor.  It  is  therefore  not 
surprising  that  in  animal  communities  some  of  the 
more  necessary  and  fundamental  features  of  human 
sociology  show  themselves.  One  of  the  most  note- 
worthy of  these  is  that  of  division  of  labor,  The 
following  instances  are  adduced  : 

Birds. — A  simple  case  of  the  employment  of  the 
principle  of  division  of  labor  is  seen  in  some  species 
of  birds  in  connection  with  the  work  of  incubation. 
The  female  bird  covers  the  eggs  the  whole  or  the 
greater  part  of  the  time,  the  male  bird  the  while  ob- 
taining food  for  both.  Here,  then,  is  a  division  of 
the  duties-of  the  family  life,  the  male  bird  provid- 
ing sustenance,  while  the  female  attends  to  the 
bringing  forth  of  young.  It  is  interesting  to  note 
that  in  this  primitive  case  of  the  division  of  labor 
the  duties  shared  are  those  that  grow  out  of  the  two 
primary,  essential  functions  oi  life,  nutrition  and 
rifproduction  (See  Poi-ular  Science  News,  Dec. 
iSSS)  the  former  being  adapted  to  the  male,  and  the 
latter  to  the  female. 

Bees  and  Ants. — A  more  noteworthy  cise  of  di- 
vision of  labor  is  furnished  by  these  insects.  It  is 
well  known  that  a  colony  of  bees  or  ants  consists  of 
at  least  three  classes  of  individuals  or  '-castes," 
males,  females,  and  workers.  To  the  males  and  fe- 
males belong  exclusively  the  duties  connected  with 
bringing  forth  new  generations  of  their  kind ;  tO' 
the  workers  falls  the  task  of  building  the  nest  and 
providing  food.  In  some  species  of  ants  there  is  a 
fourth  order,  called  "soldiers."  To  these  is  rele- 
gated the  duty  of  defending  the  colon\  against  the 
attacks  of  their  enemies.  Here  is  as  perfect  an  ex- 
emplification of  the  principle  of  division  of  labor 
as  can  be  found  in  human  society.  The  division  of 
employment  is  less  minute,  but  the  fitness  for  this 
special  task  in  these  insect  groups  is  far  more  per- 
fect than  that  of  the  most  adept  craftsmen  to  their 
special  occupations.  For,  the  insects  have  under- 
gone bodily  modification  to  fit  them  tor  their  spe- 
cial duties.  For  example,  in  worker  bees,  parts  that 
are  homologous  to  the  reproductive  organs  in  the 
males,  serve  as  stings ;  it  can  scarcely  be  doubted 
that  here  has  been  a  modification  of  copulatorv 
structures  into  organs  of  attack  and  defen.se.  In 
these  insects,  therefore,  specialization   has  not  onlv 
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taken  place  in  respect  to  skill  in  action  depending 
upon  powers  of  intelligence,  (instincts)  but  also  in 
ivspect  to  bodily  structure.  Among  men  skill  is 
altogether  a  matter  of  education  of  hand  and  mind; 
ill  the.se  animals  there  is  not  only  the  skill  of  edu- 
cation— inherited  instincts  —  but  also  that  which 
comes  from  perfect  adaptation  of  organic  structure. 
Ifydroids.  —  Probably  the  most  remarkable  in- 
stance of  division  of  labor  among  animals  is  that  of 
the  hydroid  zoophytes.  This  case  is  not  generally 
known  and  may  merit  a  somewhat  carelul  descrip- 
tion. The  hydroids  are  very  small  plant-like  ani- 
mals living  in  sea-water  attached  to  rocks,  shells, 
sea-weeds,  etc.  There  are  very  important  species, 
all  of  which  to  a  greater  or  less  extent  illustrate  the 
principle  under  consideration,  We  may  select  for 
description  the  species  always  found  attached  to  the 
shell  of  the  hermit-crab,  viz:  Ilydraclinia.  The 
animal  is  of  compound  form,  consisting  of  a  colony 
of  different  members,  or  zooids,  orgapically  united 
In-  a  common  base.  The  accompanying  figure 
sliows  the  structure  of  the  body;  it  is  seen  that 
tliere  are  three  distinct  kinds  of  zooids',  (a,  4,  c,) 
lOach  of  these  has  its  special  function  to  perform  in 
tliL'  life  of  the  animal.  To  one  class,  (a),  called 
nutritive  zooids,  is  allotted  the  task  of  obtaining 
a lul  digesting  food.  The  mouth  is  at  the  free  end, 
and  is  surrounded  bv  a  circle  of  tentacles  which  are 


organs  tor  capturing  prey.  The  food-matter  having 
been  swallowed,  it  then  undergoes  digestion  within 
the  body  of  the  nutritive  zooid,  whence  it  is  dis- 
tributed to  the  other  members  of  the  colony.  A 
second  set  of  zooids  (i)  is  concerned  with  the  re- 
production of  the  species,  these  members,  therefore, 
being  termed  reproductive  zooids.  At  first  they 
do  not  differ  in  structure,  and  probably  not  in  func- 
tion, from  the  nutritive  zooids,  but  after  a  time  a 
circle  of  buds  grows  out  beneath  the  tentacles  which 
eventually  develop  the  reproductive  elements,  giv- 
ing to  the  members  of  the  commnnity  a  distinctive 
sexual  character.  The  third  class  of  zooids  (c)  have 
as  their  special  duty  the  defen.se  of  the  entire  colony 
and  are  called  protective  zooids.  Their  bodies  are 
capable  of  extension  and  flexion,  so  as  to  enable 
them  to  keep  guard  over  the  community.  The  free 
end  of  the  body  is  abundantly  provided  with  minute 
stinging  organs  called  neniatocysts  or  thread-cells, 
being  identified  in  structure  and  manner  of  action 
to  those  of  jelly-fishes. 

This  remarkable  instance  of  division  of  labor  is 
the  more  notable  in  that  it  occurs  among  animals 
of  very  low  grade  of  organization.  It  indicates 
strongly  that  this  principle  is  a  fundamental  one  in 
the  economy  of  animal  life.  It  is  interesting  to 
'note,  too,  that  in  these  low  animals  the  several 
functions  distributed  to  different  members  of  the 
(colony  are  precisely  the  same  as  those  which  are 
distributed  to  the  several  classes  in  an  insect  com- 
Unimity.  In  other  words,  those  offices  which  in  a 
•compound  hydroid  are  distributed  to  the  different 
;parts  of  the  body  of  one   individual  animal  are,  in 


the  insects,  ^aninuils  of  comparatively  high  rank 
—  distributed  to  dilferent  classes  of  animals,  which 
together  make  one  community. 

The  Animal  Body  Ilself. — Finally,  it  is  specially 
to  be  noted  that,  excepting  the  -lowest,  unicellular 
animals,  the  body  of  any  animal  affords  an  exem- 
plifi(;ation  of  the  principle  of  division  of  labor. 
The  several  activities  which  together  constitute  the 
life-processes  of  the  body  are  performed  by  dift'er 
ent  tissues,  organs,  or  systems  of  organs,  each  of 
which  is  fitted  to  carry  on  its  own  particular  lab«5r 
and  none  other.  The  eye  is  fitted  to  see,  the  heart 
to  propel  the  blood,  the  stomach  to  digest,  the 
brain  to  perceive,  etc.  Or,  if  we  take  related  or- 
gans in  their  connection  we  have  the  alimentary 
.system  performing  one  function,  the  circulatory 
system  another,  the  -nervous  system  another,  etc. 
That  is  to  say,  in  the  animal  body  there  is  a  more 
minute  division  of  occupations :  Some  general 
functions,  e.  g.  alimentation,  is  assigned  to  one  set 
or  system  of  organs,  and  then  the  labor  of  this  func- 
tion is  resolved  into  special  torms  of  activity  which 
are  allotted  to  the  dift'erent  organs  constituting  the 
system.  Thus  in  alimentation,  one  duty  is  per- 
formed by  the  teeth,  another  by  the  stomach,  an- 
other by  the  intestines,  etc.  A  parallel  can  there- 
fore be  drawn  between  the  activities  of  civilized  hu- 
man society  and  the  physiological  activities  of  any 
of  the  higher  animals.  As  in  hiunan  society  there 
are  several  general  industries,  agriculture,  com- 
merce, etc.,  each  of  which  is  divided  into  special 
trades  and  colleges,  so  in  the  animal  body  there  are 
general  functions  each  of  which  is  divided  into  spe- 
cial kinds  of  action.  Or,  another  parallel  may  be 
drawn  between  the  differentiation  of  occupations  as 
a  barbarous  community  Advances  into  civjlized  so- 
ciety, and  the  differentiation  of  functions  as  we  pass 
from  the  lowest  animals  to  those  highest  in  the 
scale  of  life. 

B'inally,  it  is  to  be  noted  tliat  the  several  general 
functions  of  the  highly  organized  animal  body  — 
those  functions  that  are  distributed  to  the  different 
systems  of  organs  —  are  themselves  reducible  to  the 
three  primary  functions  which  form  a  basis  for  a  di- 
vision of  labor  in  a  compound  hydroid  animal  and 
in  a  commimity  of  ants  or  bees.  Thus,  in  the  high 
animal,  digestion  of  tbod,  circulation  of  blood  and 
excretion  of  waste  —  functions  performed  by  differ- 
ent sets  of  organs  —  are  after  all  only  parts  of  the 
one  labor  of  nutrition  performed  by  these  sets  of 
organs  acting  in  association  ;  other  organs  and  tis- 
sues eft'ect  the  function  of  reproduction,  and.  finally, 
all  the  parts  and  organs  belonging  to  the  nervous 
systein  are,  at  bottom,  subservient  only  to  the  pro- 
tection of  the  body  as  a  whole. 

Thus  there  is  a  uniformity  in  the  way  the  princi- 
ple of  division  of  labor  is  carried  out  in  the  econo- 
my of  animal  lite. 

Union  College,  Schenectady,  N.  Y. 


PARIS  LETTER. 
While  MM.  Krebs  and  Renard  are  pursuing  their 
interesting  researches  concerning  a;rial  navigation, 
and  the  manner  of  obtaining  that  much  desired  re- 
sult, the  method  by  which  balloons  are  to  be  steered 
in  any  given  direction,  other  investigators  are  grap- 
pling with  the  no  less  interesting  problem  of  sub- 
marine navigation,  and  trying  to  build  boats  that 
can  swim  in  mid-water,  rise  to  the  surface,  or  sink 
to  the  bottom,  at  will,  and  be  propelled  in  any  di- 
rection. The  problem  is  not'  an  easy  one  to  deal 
with,  but  when  it  shall  be  solved,  many  interesting 
questions  will  receive  also  a  rapid  answer.  Subma- 
rine navigation  is  very  important  from  the  military 
standpoint,  but  the  zoological  results  will  certainly 
prove  more  interesting  to  our  readers,  as  they  do  to 
ourselves,  than  the  fact  that  a    new    man-destrover 


has  been  invented.  With  submarine  boats,  many 
problems  will  be  solved,  concerning  the  life  and 
habits  of  marine  animals,  the  depth  of  waves,  the 
temperature  and  currents  of  the  .sea,  etc.  The  ques- 
tion of  submarine  navigation  has  been  progressing 
much  of  late  in  France.  The  first  submarine  boat 
wliich  has  been  built  originated  in  1863  ;  it  was  called 
the  Plonr/eur  (the  Diver)  and  has  been  built  by  Ad- 
miral Bourgeois.  A  small  model  of  this  boat  is  de- 
posited in  the  marine  museum,  in  the  Paris  Louvre. 
The  Plongeur  was  in  shape  like  a  cigar,  and  built  in 
sheet-iron.  A  screw-propeller  was  put  in  motion  by 
a  compressed-air  machine,  and  the  compressed  air, 
besides  furnishing  the  area  with  the  necessary  oxy- 
gen for  respiration,  was  used  for  raising  the  boat  to 
the  surface.  At  the  bottom  of  the  boat  were  a  series 
of  reservoirs,  which  could  be  filled  with  water  or  air 
at  will,  to  oblige  the  boat  to  sink  or  rise  according 
to  circumstances.  The  boat  was  not  able  to  remain 
at  any  length  of  time  at  any  intermediary  level, 
and  this  was  its  principal  fault.  After  this  Dupuy 
de  Lome  was  happy  enough  to  secure  this  much  de- 
sired result;  he  obtained  a  boat  able  to  remain  at 
any  desired  level  under  the  surface.  M.  Zede,  his 
pupil  in  submarine  navigation,  obtained  through 
hard  work  more  satisfactory  results ;  and  his  boat 
w  hich  has  just  been  achieved,  the  Gymnote,  is  a  very- 
good  one.  It  was  begun  in  1886  and  is  now  com- 
pleted. The  motor  is  no  more  a  compressed-air 
machine,  but  an  electric  storage  battery.  The  Oym- 
note  has  the  same  shape  as  the  Plongeur  but  is  built 
of  steel,  and  is  much  smaller  (iS  meters  long,  and 
1.80  m.  in  breadth,  instead  of  42  x  6  meters).  Its 
motor  consists  of  a  battery  of  cells,  invented  by  M. 
Krebs,  and  the  cells  are  used  to  set  dynamo-ma- 
chines in  action;  they  develop  55  horse  power,  and 
the  motor  is  very  light.  The  speed  is  of  9  or  10 
knots  per  hour.  The  military  uses  of  this  boat  are 
not  yet  exactly  ascertained;  it  will  be  used  for  tor- 
pedoes, but  whether  mobile,  or  not,  it  has  not  been 
decided;  experiments  will  answer  to  this  question. 
At  all  events  this  sort  of  boat  will  be  used  only  for 
the  defense  of  ports  and  coasts,  and  its  services 
would  not  be  available  in  the  open  sea. 

Another  boat  has  been  recently  devised  by  M. 
Goubet,  a  civil  engineer  of  Paris,  and  has  been  sub- 
mitted to  the  test  of  e-xperiment  at  Cherbourg.  This 
boat  is  6  meters  long,  and  i  m.  and  a  half  wide.  It 
is  entirely  made  of  bronze,  and  its  weight  is  10,000 
kilogrammes.  It  is  also  cigar-shaped,  and  at  the 
roof,  a  small  observatory,  with  thick  glass,  pro- 
trudes to  allow  of  observation,  whether  under  or 
above  the  level  of  the  sea.  Two  men  coinpo.se  the 
crew.  The  boat  has  been  down  to  13  meters  depth 
very  easily,  and  has  well  supported  the  tremendous 
pressure  of  260,000  kilogrammes  e.\erted  on  its  sur- 
face at  this  depth.  The  uses  it  will  be  put  to  in 
naval  war,  will  be  deterinined  later,  after  new  exper- 
iments on  the  subject;  the  time  during  which  the 
crew  may  remain  in  the  boat  without  experiencing 
any  inconvenience  is  eight  hours. 

The  projected  experiment  of  Dr.  Tanner  —  if  not 
a  hoax  —  who  proposes  to  submit  himself  to  a  vol- 
untary hibernation,  such  as  that  which  is  common 
during  the  cold  .season  among  a  number  of  aniinals, 
has  created  some  comment  on  the  general  topic  of 
human  hibernation,  and  a  writer  of  the  Revue  Svien- 
tijiqne  has  recalled,  in  a  short  paper  the  main  facts 
connected  with  this  subject.  Those  which  concern 
animals  are  sufficiently  well  known,  and  it.  would 
be  useless  to  recall  them;  but  those  concerning  men 
are  generally  less  known  of  the  public. 

It  is  in  India  that  human  hibernation  seems  to  be 
most  frequently  observed,  and  many  travellers  have 
written  curious  accounts  of  the  feats  accomplished 
by  different  fakirs.  One  of  the  most  reliable  is  the 
account  given  by   Capt.    Wade  and  Gen.  Ventura. 


i 


20 


POPULAR  SOiENOE  NEWS. 


[Fei!1!UAry,   i88y. 


Thev  witnessed  the  following  fact:  A  fakir  was 
willing  to  be  entombed  during  lo  montlis.  He  was 
first  put  into  a  sack  of  cloth,  after  his  eyes,  nostrils, 
and  all  natural  apertures,  save  the  mouth,  had  been 
filled  with  wax  to  keep  air  from  entering  his  body; 
the  tongue  was  folded  backward  to  shut  the  posterior 
mouth  apertures,  and  the  man  fell  into  a  state  of  leth- 
argy. He  was  then  shut  up  in  the  sack,  sealed  with 
the  Mahrajah's  own  seal,  and  the  sack  was  put  in  a 
wooden  box.  which  was  also  shut  up  and  sealed, 
and  then  lowered  into  a  tomb,  and  covered  with  earth. 
Sentinels  were  placed  around  the  tomb.  Twice, 
during  the  ten  months  the  experiment  lasted,  tlie 
Mahrajah  caused  the  tomb  to  be  opened  to  make 
sure  of  the  presence  of  the  fakir :  he  was  there, 
seemingly  dead.  At  the  end  of  the  ten  months,  the 
body  was  disentombed.  Life  seemed  quite  absent. 
The  head  only  was  warm  ;  no  respiration  nor  heart 
sounds  were  heard.  The  tongue  was  pulled  out, 
and  during  one  or  two  hours,  warm  water  was 
abundantly  thrown  on  the  body,  at  the  end  of  whicli 
the  pretended  corpse  arose  and  walked  about,  quite 
well  again,  but  very  thin  and  weak.  The  fakir  pre- 
tended that  during  his  long  sleep,  he  had  exceeding- 
ly pleasant  dreams,  and  lived  in  a  fairy-land,  which 
rendered  tiie  awakening  in  our  terrestrial  world 
a  very  unpleasant  process.  A  similar  experiment 
was  made  with  the  same  fakir,  but  its  duration  was 
only  of  forty  days.  A  strict  watch  was  kept  around 
the  precincts  in  which  the  experiment  was  carried, 
and  the  man  at  the  end  of  the  forty  days  was 
awakened  by  the  same  process  as  in  the  preceding 
experiment,  with  the  same  result.  There  are,  of 
course,  always  reasons  to  doubt  the  sincerity  of  ex- 
periments concerning  so  extraordinary  matters,  es- 
pecially that  of  the  subject,  in  the  present  case,  as 
that  of  the  experimentators  is  indisputable.  But 
sincerity  and  the  exact  notion  of  the  requirements  of 
a  scientific  experiment,  do  not  always  go  together, 
and  a  inan  may  be  the  very  lionorable  and  sincere 
witness  of  an  experiment  which  fs  utterly  worthless 
because  he  has  allowed  himself  to  be  deceived,  and 
knows  not  exactly  the  conditions  under  which  the  ex. 
periment  should  have  been  done,  to  be  really  satis- 
factory from  the  critical  point  of  view. 

The  principal  scientific  event  of  late  has  been  the 
inauguration  of  the  new  chair  created  in  the  Sor- 
bonne,  for  Prof.  Giard,  the  well  known  zoologist, 
the  chair  d'  Evolution  des  Etres  Organises,  an  evo- 
lutionary and  Darwinian  professorship.  Darwinism 
has  with  difficulty  taken  its  hold  in  F'rance,  owing  to 
the  refractory  feelings  of  some  of  the    "great  guns  " 

from  Ciivier  down   to  MM.  X and  Z .     But 

it  has  now  many  adherents,  and  the  inaugural 
address  of  Professor  Giard  was  a  great  success, 
much  to  the  discomfiture  of  some  remnants  of  the 
Cuvieran  age. 

I  cannot  close  this  letter  without  noticing  a  very 
important  book  which  has  just  been  issued  in  Paris. 
It  is  the  Atlas  <?'  Emhryologie  of  Professor  Matthias 
Duval,  a  splendid  quarto  atlas,  comprising  600  col- 
ored figures,  exhibiting  the  complete  development 
of  the  chick.  I  would  also  signal  M.  Laye's  La 
Mart  par  Decnpitaiion,  in  which  the  author  studies 
the  physiological  phenomena  of  decapitation,  and 
concludes  by  saying  that  the  method  is  the  safest  — 
not  for  the  criminal — and  the  must  painless  of  all 
known  methods,  although  it  is  a  barbarous  one.  But 
is  there  any  method  of  killing  that  is  not  barbarous, 
save  aniesthesia  pushed  to  its  most  profound  degree, 
and  killing  only  when  consciousness  lias  deserted 
the  body.  H. 

Paris,  Dec.  22,  1888. 


Of  the  threads  spun  by  the  full-grown  spider 
10,000  are  not  equal  in  substance  to  the  size  of  a 
single  hair. 


[Original  in  The  Popuhir  Science  News.] 
LIGNITE. 

BY    \V.   J.    CHASE. 

The  ultimate  products  of  the  decomposition  of 
vegetable  matter  in  the  air  are  carbonic  acid  and 
water,  both  of  which  are  absorbed  by  the  atmos- 
phere, so  that  practically  nothing  remains  behind  to 
tell  the  tale.  When,  however,  vegetable  matter  is 
covered  by  water,  only  a  partial  decomposition  re- 
sults, and  a  variety  of  products  are  formed  hy  the 
chemical  changes  which  take  place.  This  subaque- 
ous decomposition  with  the  chemical  changes  at- 
tendant upon  it  has  been  the  principal  agency  in  the 
formation  of  the  several  kinds  of  coal. 

In  peat  we  have  nature's  initial  product  in  the 
process  of  coal  manufacture.  The  partial  decom- 
position under  water  of  the  accumulated  mass  of 
moss,  swamp  herbs,  and  shrubs,  results  in  this  sub- 
stance, generally  not  at  all  resembling  coal  in  ap- 
pearance but,  nevertheless,  in  composition,  more 
like  coal  than  wood. 

The  disparity  between  these  two  products  is  such, 
however,  that  we  naturally  look  for'some  substance 
in  nature  more  nearly  resembling  the  black  anthra- 
cite of  commerce.  The  connecting  link  is  fonnd  in 
Lignitt»,  known  also  as  Brown  Coal  and  Wood  Coal, 
a  brownish-black  substance  of  later  origin  than 
true  bituminous  coal.  By  chemical  analysis  it  is 
found  to  consist  of  about  72.6  per  cent,  of  carbon, 
22.1  per  cent,  of  oxygen,  and  5.3  per  cent,  of  hydro- 
gen, and  in  composition  differs  from  true  coal  main- 
\y  in  having  a  little  less  carbon  and  much  more 
oxygen.  Large  beds  or  measures  of  this  mineral 
are  found  in  many  parts  of  this  country,  especially 
in  the  West  on  both  sides  ol  the  Mississippi,  on  the 
eastern  slopes  of  the  Rocky  Mountains,  in  the  terri- 
tories of  the  Upper  Missouri,  and  on  the  Pacific 
bonier.  The  only  lignite  mine  in  New  England  is 
at  Brandon,  Vt.  The  lignitic  strata  occur  at  differ- 
ent depths  between  beds  of  tertiary  clays  and  sands. 
not  conformable  with  the  strata  above  them  but  dif- 
fering and  bending  so  that  at  one  spot  they  crop 
out  at  the  surface,  and  at  another  are  hundreds  of 
feet  below  and  varying  in  thickness  generally  from 
a  few  inches  to  thirty  feet. 

It  is  probable  that  the  forests  and  swamps  which 
furnished  the  vegetation  for  these  deposits,  existed 
in  the  Earlier  Tertiary  age  of  geologic  history.  In 
this  period  the  division  of  the  earth's  surface  into 
land  and  water  was  much  different, from  that  of  to- 
day, and  it  is  probable  that,  where  the  deposits  of 
Lignite  are  now  found,  there  were  then  either 
marshes  or  hollows  in  the  bed  of  some  basin,  lake, 
or  bav.  Into  these  basins  and  hollows  the  tributary 
streams  brought  masses  of  drift  wood  and  leaves 
with  silt  and  diluvial  detritus  of  every  kind.  These 
deposits  continually  increased  by  every  flood  and 
freshet,  with  all  air  excluded  except  that  held  in  so- 
lution by  the  surrounding  water,  gradually  under- 
went a  decomposition  exactly  analogous  in  kind  to 
that  which  ordinarily  takes  place  in  the  air,  but 
much  slower  and  less  complete. 

Vegetable  matter  consists  f^f  49.  i  per  cent,  car- 
bon, 44.6  per  cent,  oxygen,  and  6.3  per  cent,  hydro- 
gen, and  in  this  chemical  change  oxidation  of  a 
part  of  the  carbon  and  hydrogen  took  place,  the 
products  of  which,  carbonic  acid  and  water,  disap- 
peared. 

When  by  this  process  the  vegetable  matter  had 
lost  about  2.7  per  cent,  of  carbon,  30.5  per  cent,  of 
oxygen,  and  2.9  per  cent,  of  hydrogen,  or  about 
36  per  cent,  of  its  original  substance,  further  decom- 
position was  prevented,  probably  by  the  deposition 
upon  this  bed  of  Lignite  of  a  stratum  of  silt,  which, 
as  it  gradually  hardened  into  clay,  eft'cctually  ex- 
cluded all  air.  It  is  probable  that  in  the  later  stages 
of  the  formation  of  true  l)ituminous  coal.Carburet- 


ted  hydrogen  was  disengaged  more  copiously  than 
any  other  products  of  decomposition,  and  this 
seemed  to  have  been  altogether  wanting  in  the  for- 
mation of  Lignite. 

Probably  not  all  the  beds  of  this  substance  wn, 
formed  from  deposits  of  driftwood.  Undoubted!  \ 
there  were  then,  as  now,  marshes  and  peat  swamps 
in  which  the  vegetation  lav  where  it  fell  and  slowlv 
underwent  the  chemical  change  described. 

Much  of  the  Lignite  retains  its  woodv  texture 
and  looks  like  nothing  more  than  a  brown  charcoal. 
In  fact,  it  might  be  termed  a  mineral  charcoal. 
Some  varieties,  however,  resemble  in  hardness  and 
general  appearance  common  bituminous  coal  auci 
even  anthracite.  The  substance  known  as  jet  is  a 
compact  Lignite,  and  though  presenting  to  the  evi- 
no  evidence  of  vegetable  origin,  nevertheless  re- 
veals its  woody  texture  under  the  microscope.  Am- 
ber, too,  though  not  a  variety  of  Brown  Coal.  is. 
however,  a  product  of  the  same  forests  and  is  found 
with  other  fossil  resins  in  the  lignitic  strata. 

Indeed,  with  the  fossils  they  contain,  the  lignite 
beds  are  an  open  book  of  the  flora  and  fauna  of  ilu 
Tertiary  Age.  The  Brandon  beds  have  lieen  espe- 
cially rich  in  seeds  and  fruits  now  of  a  rich  brown 
color,  but  perfectly  preserved  as  to  form  and  struct- 
ure. In  the  Western  deposits  have  been  fouii.l 
leaves  of  the  Plane  tree,  Oak,  Poplar.  Maple,  Hick- 
ory, Dogwood.  Magnolia,  Fig,  Cinnamon,  the  Con- 
ifers, etc.,  so  it  is  our  common  hardwood  trees  and 
evergreens  which  have  been  the  main  source  of  the 
lignitic  supply.  Fossil  fishes,  and  shells  of  both 
fresh  and  salt  water  molluscs  are  found  in  the  lignite 
strata  and  in  the  clays  surrounding  them. 

As  a  fuel  both  for  domestic  use  and  for  niannfai - 
turing  purposes  it  is  but  a'  little  if  an^'  inferior  t(i 
true  coal.  It  burns  with  a  bright  red  flame  and  with 
the  odor  of  burning  wood,  gives  forth  a  good  dei,nn' 
of  heat  and  leaves  very  little  ash.  The  oulcropiii 
strata  yield  up  their  treasure  very  readily  and 
many  parts  of  the  West  the  settler  with  no  othn 
tools  than  an  axe  and  shovel  can  even  more  easily 
supply  himself  with  fuel  than  can  the  New  England 
farmer  from  his  wood-lot.  On  this,  account  Lignite 
has  been  a  most  important  factor  in  the  develop- 
ment of  the  great  treeless  plains  of  the  Northwest. 

n>* 

SCIENTIFIC  BREVITIES. 

A  New  U.se  for  the  Electric  Light. — The 
Superintendent  of  the  Madras  Museum,  has  been 
requested  by  the  Board  of  Revenue  to  visit  various 
electrical  establishments  in  Europe  in  order  to  se- 
lect an  electric  globe  light  to  shine  in  20  fathoms  .I 
water,  Such  a  light  is  wanted  at  the  pearl  fish, 
ies,  for,  up  to  the  present,  the  work  of  the  fisher 
has  been  confined  to  comparatively  shallow  ban' 

Prehistoric  Relics  in  Gerimanv. — Tne  Oil 
zeitung  reports  the  finding  in  the  Lossow  distri. 
near  Frankfort-on-the-Oder,  of  about  thirty  i-\a\ 
vessels  of  various  sizes  and  patterns,  some  urns, 
some  pots,  deep  saucers,  flasks,  &c.  They  were  filled 
with  the  ashes  of  liurnt  corpses  mixed  with  saiui. 
The  colour  was  a  brownish-\'ellow;  some  were 
broken,  and  the  fractures  showed  that  coal  ashes 
had  been  mixed  with  the  chay  of  which  they  we 
made.  Some  bronze  needles  were  found  with  the 
being  finished  at  the  top  in  a  semicircular  sha 
The  vessels  seemed  to  have  been  formed  on  a  lath 
tolerably  smooth,  regular  in  shape,  and  only  slightly 
baked.  The  largest  were  about  30  centimetres  in 
diameter  at  the  widest  part,  and  26  centimetres  high. 
The  ornaments  were  either  triangles  or  semicircles, 
scratched  on  the  surface  with  points  impressed  or 
the  surface.  Possibly  the  site  where  they  wen 
found  was  a  refuge  and  a  place  of  sacrifice  in  ol 
German  times. 
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Practical  Cljonjistry  arjd  tlje  ^rts. 

ELECTRO-PLATING  AND  ELECTRO- 
TYPING. 

^V'llen  a  current  of  electricity  is  passed 
through  water,  decomposition  of  the  liquid 
iakes  place,  and  bubbles  of  hydrogen  gas 
Sippear  at  the  negative  pole  and  oxygen  at 
■the  positive.  Like  many  other  electrical  and 
chemical  phenomena,  we  cannot  explain  this 
tion,  but  only  know  that  it.  is  so. 
Likewise,  if  the  electric  current  is  passed 
rough  a  solution  of  a  salt  of  copper,  silver. 
Id,  nickel  and  many  other  metals,  the  salt 
decomposed,  the  acid  element  set  free  at 
le  positive  pole  or  electrode,  and  the  metal 
eposited  upon  the  negative  one.  If,  instead 
of  the  usual  wire  for  conveying  the  current 
into  the  solution,  we  use  a  metallic  vessel  or 
utensil,  the  metal  will  be  evenly  deposited 
over  the  entire  siuface,  or,  by  using  a  mould 
Co^■ered  with  some  substance  that  is  a  good 
conductor  of  electricity,  we  can  obtain  a  per- 
t  copy  of  it  in  the  deposited  metal. 
This  electrical  deposition  of  metals  has  be- 
pme  a  very  large  and  important  industry, 
means  of  it  we  can  cover  the  cheaper 
Is  with  a  brilliant  and  unoxidizable  coat- 
of  gold,  siber,  nickel  or  any  desired 
1.  Nearly  all  the  plated  ware  in  use  is 
Sde  bj- ihhr  process,  the  practical  details  of 
which  may  be  of  interest. 
I  In  plating  \v-ith  silver  the  liquid  used  is  a 
'  solution  of  chloride  of  silver  jn  cvanide  of 
potassium.  A  large  vessel  is  filled  with  it,  and 
tlie  articles  to  be  plated  suspended  in  it  from 
a  copper  rod  laid  across  the  top  and  connected 
with  the  negative  pole  of  the  source  of  elec- 
tricity. To  a  second  copper  rod,  connected 
with  the  positive  pole,  plates  of  silver  are 
attached  and  also  immersed  in  the  solu- 
tion. As  the  silver  is  deposited  at  the  nega- 
|ti\c  pole,  more  silver  is  dissolved  from  these 
plates  by  the  acid  set  free  at  the  positive  pole, 
and  thus  the  strength  of  the  solution  is  kept 
ciiiistaut. 
■  It  is  necessary  to  clean  the  articles  very 
carefully  before  immersing  in  the  plating  so- 
lution, as  the  slightest  trace  of  dirt  or  grease 
wiiuld  interfere  with  the  regular  disposition 
of  silver  and  render  the  work  imperfect.  This 
is  ertected  by  mmierous  scourings,  brushings 
and  dippings  into  acids  and  alkalies.  The 
source  of  the  electricity  was  formerly  the  gal- 
vanic battery,  but  the  recent  improvements 
'  in  electric  dynamo  machines  have  rendered 
them  especially  applicable  to  this  work,  and 
they  are  rapidly  supplanting  the  old-fashioned 
Miltaic  cells. 

When  everything  is  ready,  a  very  strong 
I  rent  i»  sent  through  the  plating  solution, 
for  the  purpose  of  quickly  depositing  a  thin 
layer  of  silver.  This  process  is  called  "strik- 
ing," and  after  it  is  effected  a  weaker  current 
is  used  and  the  silver  deposited  more  grad- 
ually.    The    current    is    continued    until    the 


required  weight  of  metal  is  deposited,  accord- 
ing to  the  thickness  of  the  plate  desired.  An 
ingenious  arrangement  is  in  use  by  which  the 
articles  to  be  plated  are  suspended  from  one 
arm  of  a  balance  which  forms  a  part  of  the 
electric  circuit.  The  balance  is  weighted  ac- 
cording to  the  amount  of  silver  desired,  and 
as  soon  as  it  is  deposited  the  beam  turns, 
breaking  the  circuit  and  stopping  all  action  at 
once.  When  the  plated  articles  are  first  re- 
moved from  the  solution  they  do  not  show  the 
familiar  lustre  of  silver,  but  the  finely  divided 
metal  upon  their  s'urface  gives  them  a  dead 
white  appearance  like  porcelain.  This  is 
easily  removed  by  polishing  and  burnishing 
wheels,  and  the  bright  "electro-plate"  is 
ready  for  the  work  of  the  engraver  or  deco- 
rator. 

Gold  and  nickel  plating  are  done  by  prac- 
tically the  same  process.  A  solution  of  chlo- 
ride of  gold  in  cyanide  of  potassium  is  used 
for  gold  plating,  and  a  small  plate  of  gold  in- 
stead of  silver  is  suspended  in  the  solution  at 
the  positive  pole.  Nickel  plating  is  a  more 
recent  invention,  but  is  effecte  1  in  the  same 
way,  and  has  become  an  immense  and  profit- 
able industry.  It  is  equal  to  silver  in  beauty 
and  brilliancy,  and  has  superior  resistance  to 
those  impurities  in  the  air  which  tarnish  and 
discolor  the  more  expensive  metal. 

Electrotyping  is  a  modification  of  the  same 
process,  by  which  any  number  of  reproduc- 
tions of  a  "form"  of  type  can  be  obtained  in  a 
solid  block  of  metiil,  thus  saving  the  wear  of 
the  type  aud  allowing  it  to  be  distributed  and 
used  for  other  work.  After  the  type  is  set  up 
into  a  "form,"  a  wax  mould  is  taken  of  its 
surface.  The  face  of  this  mould  is  dusted 
with  finely  powdered  graphite  or  black  lead, 
to  render  it  a  conductor  of  electricity,  and  it 
is  then  suspended  in  a  solution  of  sulphate  of 
copper,  so  as  to  form  a  part  of  an  electric  cir- 
cuit. Metallic  copper  is  deposited  upon  the 
face  of  the  wax  mould,  giving  a  perfect  re- 
production of  the  original  form  of  type,  and 
when  it  has  reached  the  requisite  thickness  it 
is  removed,  strengthened  with  a  backing  of 
type  metal  and  mounted  upon  a  block  of  wood 
or  metal  ready  for  use  in  the  printing  press. 
This  process  is  a  very  cheap  one,  and  where 
a  large  number  of  copies  are  to  be  printed 
prevents  the  rapid  wearing  out  of  the  expen- 
sive type.  Wood  engravings  are  always 
printed  from  these  electrotype  reproductions, 
as  the  soft  wooden  block  would  be  rapidlv 
destroyed  in  an  ordinary  printing  press.  In 
the  process  of  stereotyping,  the  plates  are 
cast  directly  in  type  metal  from  a  mould  of  the 
original  type  in  plaster-of-Paris  or  paper  pulp, 
but,  except  in  the  case  of  daily  newspapers, 
or  for  inferior  work,  the  electrotype  process 
has  nearly  superseded  it. ' 

HANDLING  OF  ACIDS. 
When  emptying  carboys  of  acid,  see  that 
they  are    securely    held.     Do    not    tilt    them 


over  with  one  hand,  while  holding  a  receiving 
vessel  in  the  other,  unless  they  are  so  hung  or 
placed  that  you  have  absolute  control  over 
them.  A  good  way  is  to  put  the  carboy  on 
an  elevated  place,  say  about  iS  to  24  inches 
high,  so  that  when  it  lies  on  its  side,  its  upper 
edge  will  be  about  three  inches  within  the 
edge  of  the  platform.  If  the  carboy  has  a 
wooden  strip  or  side  rail,  instead  of  a  handle, 
it  is  best  to  tilt  it  on  the  side  where  this  is  sit- 
uated, as  this  assists  in  keeping  command 
over  the  carboy  while  it  is  tilted.  If  you 
have  a  carboy  swing,  be  sure  and  see  that 
the  carboy  is  securely  fastened,  and  that  al- 
lowance be  made  for  the  change  in  the  center 
of  gravity  as  it  becomes  more  empty. 

Never  stand  in  front  of  a  carboy  while 
emptying  it,  but  sidewise,  and  use  a  receiving 
vessel  with  a  substantial  handle.  Do  not 
hold  a  bottle  with  a  fuimel  under  the  mouth 
of  the  carboy,  nor  hold  any  vessel  so  that  if  it 
should  overflow,  the  acid  would  run  over 
your  hands. 

Choose  such  a  place  for  emptying  carboys, 
or  any  other  containers  of  acid,  as  will  suffer 
the  least  injury  should  the  vessel  be  broken, 
or  any  of  the  acid  be  spilled. 

Remember  that  the  larger  or  the  flimsier 
the  container  is,  the  more  care  and  circum- 
spection must  be  exercised.  A  person  may 
have  emptied  a  hundred  or  more  carbovs 
without  any  mishap,  when  unexpectedly  an 
accident  will  happen,  and  in  nine  cases  out 
of  ten  this  is  due  to  pure  carelessness. 

Never  carry  large  containers  of  acid  in  con- 
tact with  your  body.  Should  they  accident- 
ally break,  a  most  painful  burn  (sometimes 
turning  out  fatally)  may  be  the  result. 

When  opening  acid  bottles,  for  instance  the 
usual  five  pint  sizes,  first  remove  the  cement 
from  around  the  stopper,  and  wash  and  wipe 
the  neck  carefully  to  remove  everv  trace  of 
foreign  matter.  Then,  if  the  stopper  cannot 
be  easily  loosened  by  hand,  place  a  coarse 
towel  over  the  stopper  and  bottle,  and  while 
bearing  with  the  thumb  of  one  hand  against 
the  edge  of  one  side  of  the  stopper,  tap  the 
other  side  gently  with  the  wooden  {no^  me- 
tallic) handle  of  a  spatula,  when  it  usually 
will  become  loose.  Should  it  be  very  obsti- 
nate, and  the  bottle  at  the  same  time  appear 
to  be  of  rather  thin  glass,  place  the  bottle  into 
a  sufficiently  deep  and  huge  acid-proof  jar  to 
receive  the  contents  in  case  the  bottle  should 
break.  The  reason  why  a  towel  should  be 
put  over  the  stopper  is  almost  self-evident. 
If  a  bottle  of  acid  is  exposed  to  a  warm 
temperature,  evidently  some  pressure  will  be 
developed  within  the  bottle.  Bv  moving  the 
bottle  about,  the  neck  and  bottom  of  the 
stopper  will  be  wetted  with  the  acid,  and  if 
afterwards  the  stopper  is  suddenly  loosened, 
the  compressed  air  or  gases  will  throw  out 
any  particles  of  liquid  which  are  between  tha 
neck  and  stopper. 
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All  acids  are  not  equally  dangerous.  Hy- 
drochloric or  muriatic  is  perhaps  the  least 
risky.  Sulphuric  acid  comes  next,  as  it  does 
not  evolve  any  gases.  The  greatest  care, 
however,  must  be  exercised  with  nitric  acid, 
and  still  more  so  with  aqua  regia. 

When  compelled  to  work  for  any  length  of 
time  with  acids,  it  is  well  to  have  a  vessel  of 
fresh  water  close  at  hand  to  wash  off  any 
drops  that  may  have  come  in  contact  with  the 
hands  or  face.  Sometimes  it  may  be  advan- 
tageous to  wear  India  rubber  gloves,  though 
most  of  those  sold  for  this  purpose  are  rather 
clumsy. 

In  storing  acids,  equal  care  must  be  exer- 
cised. As  a  rule,  they  should  be  kept  in  a 
place  so  arranged  that,  if  the  containers  should 
be  broken,  the  acid  would  be  unable  to  reacli 
other  substances. 

When  diluting  acids  with  water,  remember 
always  to  pour  the  acid,  gradually  and  under 
stirring,  i7ito  the  ivater,  and  not  the  water  inta 
the  acid.  In  the  case  of  sulphuric  acid,  for 
instance,  the  latter  method  may  develop  such 
an  amount  of  steam  at  once  that  the  whole 
liquid  may  be  scattered  about  and  do  much 
damage.  The  last  time  we  saw  tliis  happen 
was  about  a  year  ago,  when  several  carboys 
of  acid  accidentally  fell  from  the  rear  end  of  a 
truck  in  front  of  a  factory  of  mineral  waters. 
The  acid  collected  in  a  pool  in  the  gutter,  and 
one  of  the  workmen  connected  with  the  es- 
tablishment, wanting  to  wash  it  into  the 
sewer,  turned  a  small  stream  of  water  into  it 
by  means  of  a  hose.  The  consequence  was, 
a  violent  evolution  of  steam,  almost  re.seni- 
bling  an  explosion,  and  a  number  of  the  by- 
standers received  more  or  less  of  the  spray,  to 
the    damage    of  their    skin    and    clothes.  — 

American  Druggist. 

<♦» 

THINGS  THAT  NEVER  WILL  BE  SETTLED. 

The  Engineer  S'^y^  that  among  them  are  the  fol- 
lowing : 

Whether  a  long  screw-driver  is  better  than  a  short 
one  of  the  same  family. 

Whether  water  wheels  run  faster  at  night  than 
they  do  in  the  daytime. 

The  best  way  to  harden  steel. 

Which  side  of  the  belt  should  rvm  next  the  pulley. 

The  proper  speed  of  line  shafts. 

The  right  way  to  lace  belts. 

Whether  compression  is  economical  or  the  re- 
verse. 

The  principle  of  the  steam  injector. 

+•+ 

RAILROAD  NOTES. 

Why  Rails  in  Use  Rust  Less  Qiiickly  than 
Rails  at  Rest.  —  W.  Spring  finds  that  preserva- 
tion of  rails  in  use  is  not  the  result  of  vibratory  mo- 
tion, or  of  anel  ectric  action  due  to  the  passage  of 
the  trains,  but  to  the  formation  of  magnetic  oxide 
produced  by  the  compression  of  the  rust  on  the 
metal.  The  rails  are  thus  protected  against  the  ac- 
tion of  moist  air  in  the  same  manner  as  is  iron  ox- 
idised by  fire. 

The  First  Railway  in  China. — The  first  an- 
nual report  of  the  first  railway  in  China  has  l)een  is- 
sued by  the  directors.  The  line  runs  from  Tongsan 
to  Yungchong,  in  the  province  of  Chihli,  in  North 


China.  Its  length  is  90  li,  or  17  miles,  and  it  owes 
its  existence  to  the  Kaiping  coal  mines,  from  which  a 
considerable  portion  of  its  revenue  is  derived.  The 
gross  receipts  were  53,944  taels  (about  £13,000), 
and  the  net  profits  19,606  taels  (£4,900).  A  divi- 
dend of  6  per  cent  has  been  declared  on  the  paid-up 
capital  of  25.000  taels,  the  nominal  capital  being 
1,000,  taels,  or  £250,000.  The  principal  items  of 
the  goods  traflic  were  170,588  tons  of  coal,  81,543 
tons  of  brick,  15,566  packages  of  general  merchan- 
dise, and  4,000,000  pounds  of  lime. 

Some  Difficulties  of  Railway  Construction 
IN  Japan.  —  From  the  report  of  the  Japanese  Rail- 
way Bureau  for  the  past  year,  which  has  just  ap- 
peared, it  would  seem  that,  rapidly  as  it  is  progress- 
ing, railway  construction  in  that  country  has  to 
meet  unusual  difficulties,  or  rather  an  unusual  num- 
ber of  difficulties,  owing  to  the  physical  geography 
of  Japan.  One  line  of  350  miles  in  length  involves 
the  construction  of  16  tunnels,  i6>ooo  ft.  long,  and 
the  bridging  of  II  rivers.  One  of  these  has  a  ve- 
locity in  time  of  flood  of  27ft.  per  second,  and  in 
another  the  brick  piers  have  to  be  sunk  to  a  depth 
of  86  ft.  A  range  of  mountains  is  crossed  at  a 
height  of  1,468  ft.  Part  of  another  line  ascends  to 
a  height  of  3,144  ft.  and  during  five  months  of  the 
year  work  is  rendered  impossible  by  the  snow,  and 
sometimes  in  the  summer  months  an  epidemic  of 
cholera  has  the  same  effect. 

Electric  Postal  Railroad, — Three  hundred 
miles  an  hour  is  the  proposed  speed  for  the  electric 
postal  railroad  of  the  future.  An  experimental  line 
has  been  erected  at  Laurel,  twenty  miles  from  Bal- 
timore, Md.  A  compromise  between  the  pneumatic 
tube  and  the  ordinary  railroad,  carries  a  miniature 
train  of  two  cars  solely  for  mails  and  light  parcels, 
without  any  attendance.  The  road  has  three  rails, 
one  above  the  car  for  carrying  the  current,  and  two 
below  which  carry  the  cars.  The  cars  are  built  of 
sheet  iron  and  are  two  feet  square  and  twenty-pne 
feet  long.  Speed  will  be  regulated  and  power  or 
brakes  applied  by  electricity  solely.  If  the  experi- 
ment at  Laurel  succeeds,  it  is  stated  that  similar 
roads  will  be  laid  between  Baltimore  and  Washing- 
ton and  elsewhere. 

Railroad  Across  Asia  Minor. — The  consu- 
lar reports  lately  issued  by  the  English  Government 
include  a  paper  which  presents  some  interesting  de- 
tails relative  to  the  projected  railway  from  Scutari, 
the  Asiatic  suburb  of  Constantinople,  to  Bagdad  on 
the  Tigris.  In  August  last  an  imperial  order  was 
issued  sanctioning  the  construction  of  the  proposed 
line  by  a  syndicate  of  English  financiers.  A  French 
company,  in  favor  of  adopting  a  narrow  gauge  sys- 
tem, also  made  a  bid  for  the  contract,  but  the  Sultan 
decided  for  the  British  conTpetitors  and  for  a  wide 
gauge  road.  It  is  estimated  that  the  line  can  be 
built  at  a  cost  of  $77,500,000.  Its  length  is  1400 
miles,  or  more  than  loo  miles  greater  than  that  of 
all  the  present  Turkish  railway  systems,  European 
and  Asiatic  combined. 


A  Useful  Cement. — The  following  mixture  lias 
been  used  with  the  greatest  possible  success  for 
the  cementing  of  iron  railing  tops,  iron  gratings  to 
stoves,  etc. ;  in  fact,  with  sucli  eft'ect  as  to  re- 
sist the  blows  of  a  sledgehammer.  This  mixture  is 
composed  of  equal  parts  of  sulphur  and  white  lead, 
with  about  one-sixth  proportion  of  borax,  the  three 
being  thoroughly  incorporated  together,  so  as  to 
form  one  homogeneous  mass.  When  the  applica- 
tion is  to  be  made  of  this  composition,  it  is  wet  with 
strong  sulphuric  acid,  and  a  thin  layer  of  it  is 
placed  between  the  two  pieces  of  iron,  these  being 
at  once  pressed  together.  In  five  d.ivs  it  will  be  per- 
fectly dry,  all  traces  of  the  cement  having  vanished, 
and  the  work  having  every  appearance  of  welding. 


^oi^e,  Barnj,  and  Garden.  ,■ 
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MAIZE.  I 

by  fredk.  lerov  sar(;ent. 
part  II. 

It  is  natural  therefore  that  maize  should  belong  to 
a  family  which  stands  pre-eminent  in  the  u.sefulness 
of  its  members,  for,  as  one  of  the  graminea:  or 
grasses  it  can  claim  relationship  not  only  with  the 
.other  cereals,  but  .with  sugar-cane,  sorghum,  bam- 
boo, and  the  host  of  species  used  for  hay. 

At  first  sight,  such  a  large  plant  as  maize  appears 
to   be ,  rather  ungrasslike,   but  closer   study   shows 
that   although  it  is  peculiar  in    certain  wavs    i 
quite  like  other    grasses    in    essential    particul... ... 

The  characteristic  jointed  stem,  fibrous  roots,  and  J 
linear  leaves  arranged  alternately  in  two  ranks 
along  the  stem,  are  as  well  marked  in  maize  as  in 
any  of  the  grasses.  (See  Fig.  i.)  All  the  essen- 
tial parts  of  a  typical  grass  leaf  are  also  well  shown. 
There  is  the  sheath  (S)  which  springs  from  the 
stem-joint,  and  wrapping  around  the  stem  forms  a 
protective  covering  lor  the  tender  growing  region 
where  elongation  is  taking  place;  the  sheath  finally 
broadens  out  into  an  ample  blade  (B)  and  just 
where  the  sheath  ends  and  blade  begins,  comes  a 
slender  vertical  outgrowth,  the  ligule  (L)  which 
forms  an  effective  dam  to  the  water  that  in  time  o{ 
rain  flows  along  the  trough-like  surface  of  the  blade, 
and  which  but  for  the  ligule  would  enter  within  the 
sheath  and  interfere  with  the  healthy  condition  ol 
the  stem. 

.     When  we  examine  the  flowers  we  find  that  thei 
are  of  two  sorts  —  staniinate  flowers  in  a  loose  pan! 
cle  (M)  tertninating  the  stalk,  and  pistillate  flower: 
of  dense  spikes  or   ears  (F)  arising  from  joints  01 
the    stem,    and   enclosed    by   husks.     Of  these,  tin 
staniinate  ones  (Fig.  2)  are  most   like  the  ordinar 
grass-flower,  for  here  the  paperyor  husk-like  glume 
(G)  which  form  the  protective  organs,  are  well  (k 
veloped.     In    the  pistillate  flowers  (Figs.  3  aiu: 
these  glumes  (G)  are  reduced  in  size  (the  enshe.i;, 
ing  husks  being  sufficient  protection)  and  the  styl 
(BY)   is  very  much   elongated   so   that  the   stigra  j 
(SM)  can  protrude  beyond  the  husks :  but  althoug 
peculiarly  developed,  all  that  is  essential  to  a  grasJ 
flower  is  present. 

It  sometimes  happens  that  these  glumes  gr(;n 
about   an    inch    in    length,    and    form    little    lui 
around  each  grain   (Fig,  5)   and   in   such  cases  II 
resemblance  to  an     ordinary  grass   flower    is    \x' 
close.     Specimens  of  maize  have  also   been   foui 
In  which  both  stamens  and  pistil  were  developed 
the  same  flower,  and  these  have  a  special  interc 
for  the  evolutionist  who  believes  such  freaks  to  1 
examples  of  reversion  to  an  ancestral  condition,  ai , 
in  the  present   instance   to   indicate   that   the  tvj 
kinds  of  flowers  which  maize  has  today,  were  devi) 
oped    through    natural     selection    from   flowers 
which  both  stamens  and  pistils  were  present. 

The  grain   (Fig.  6)   although  unusually   well  ( 
veloped    is  thoroughly    typical.     It    consists   wli 
ripe  of  a  hard,  protective   covering  (C)  a  copio 
supply  of  starchy  food  (A)  and  a  large  embrvo   ( 
in  which  the  following  parts  can  be   distinguislu 
Astern   (ST)    bearing  at  its   upper  end  se\  ir.il  1 
leaves   (P)   and  terminating  below  in    a    liiili    r> 
(R)  while  from  the  side  a  short  neck  of  tissue  C( 
nects  the   whole  with  a   broad  shield-like   structij 
(S)    which    being   in   direct  contact  with   llic  foi| 
supply,  acts  at  the  time  of  germination,  as  ihe 
gan  through   which,    the    nutritive  material    is'; 
sorbed  and  transmitted  to  the  growin.g  emhr\.). 

Grasses    are    pre-eminently   wind-lovin;^    |>l,ii 
their  favorite  home  being  an   extensive  pl.iin  o 
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treeless  hillside,  and  the  influence  of  wind  as  an  im- 
portant element  of  their  environment  is  evident  in 
manj  peculiarities  of  their  structure.  With  maize 
these  peculiarities  are  especially  well  marked  for  we 
can  see  in  almost  every  part,  either  provisions 
against  injury  from  wind  or  means  of  utilizing  its 
powers  of  transportation. 

In  such  a  tall  plant  as  maize  there  is  especial  use 
for  means  of  resistance  in  high  winds,  and  this  is 
afforded  by  strong  "brace-roots"  (B.  R.  Fig.  i) 
which  emerge  from  the  lower  joints  of  the  stem, 
and  extending  obliquely  downward  fasten  them- 
gclves  firmly  in  the  earth.  These  brace-roots 
would,  however,  be  of  little  avail  were  it  not  for 
the  diminution  of  strain  which  is  secured  by  the 
yielding  of  the  elastic  stem,  and  the  supple,  elon- 
gated leaves. 

Besides  the  danger  that  comes  from  the  force 
of  the  wind,  there  is  the  liability  to  injury  from 
its  drying  effect  when  combined  with  direct 
exposure  to  the  sun.  Any  way  of  decreasing  the 
exposed  surface  lessens,  of  course,  the  evapora- 
tion, and  in  maize  this  is  accomplished  by  means 
of  longitudinal  bands  of  hygroscopic  tissue  as 
disposed  on  the  upper  surface  of  the  blade,  so 
that  in  dry  air  they  contract,  the  halves  of  the 
blade  fold  together  and  the  edges  roll  inwards. 
At  the  return  of  moisture,  by  a  reverse  action 
of  the  hygroscopic  tissue,  the  blade  becomes 
flat  as  before. 

Passing  now  to  the  ways  in  which  our  plant 
makes  use  of  the  wind,  we  have  first  to  consider 
the  means  of  securing  cross-fertilization.  It  is 
well  known  that  the  formation  of  seeds  takes 
place  only  after  pollen  has  reached  the  stigmas 
and  exerted  its  fertilizing  effect  upon  the  ovules, 
and  that  seeds  which  arise  as  a  result  of  fertili- 
zation by  pollen  from  another  plant  of  the  same 
kind  produce  so  much  better  offspring  than 
seeds  fertilized  by  pollen  from  the  same  plant, 
that  it  becomes  highly  important  that  cross- 
fertilization  should  be  secured. 

In  those  plants  that  depend  upon  insects  for 
the  transference  of  their  pollen,  we  find,  as  a 
rule,  conspicuous  flowers,  attractive  odors,  nectar, 
and  a  comparatively  small  amount  of  pollen ; 
while  on  the  other  hand,  plants  that  utilize  the 
wind  as  a  carrying  agent,  have  inconspicuous 
flowers,  and  neither  fragrance  nor  nectar,  but  an 
abundance  of  pollen  to  compensate  ibr  the 
necessitated  waste. 

There  can  be  no  doubt  as  to  which  of  these  classes  : 

maize  belongs.     High  up  in  the  air  the    staminate 
'"  1 

flowers  hang  out  their  pollen  sacs  on  slender  threads 

that  quiver  at  the  slightest  breath  and  shake  the 
pollen-dust  at  every  passing  breeze.  Once  in  the  i 
air  the  pollen  sinks  with  more  or  less  obliquity, 
until  reaching  the  level  of  the  tasseled  ears  of  some 
plant  it  settles  upon  the  silky  stigmas.  When  we 
come  to  examine  these  stigmas  closely,  we  find  that 
they  are  not  the  simple  threads  they  appear  to  be  at 
first  sight,  but  are  covered  with  delicate  hairs  (ST., 
Fig.  3)  which  are  obviously  for  the  purpose  of  hold- 
ing the  light  pollen  grains. 

After  the  series  of  changes  induced  by  fertiliza- 
tion have  culminated  in  the  ripened  fruit,  the  next 
thing  for  a  plant  to  accomplish  is  the  sowing  of  its 
seeds.  With  maize,  as  we  have  seen,  the  work  has 
been  performed  for  ages  by  man,  and  there  being 
no  need  of  any  provision  for  dissemination  on  the 
part  of  the  plant,  it  is  not  surprising  that  the  spe- 
cies should  have  lived  on,  generation  after  genera- 
tion, from  prehistoric  times,  with  its  grains  fastened 
tightly  to  the  cob  and  closely  wrapped  about  by 
husks.  It  is  hardly  possible  to  believe,  however, 
that  in  the  wild  state  such  a  condition  of  things 
could  long  endure,  and  we  are  forced  to  assume  that 


before  the  time  of  cultivation,  the  maize  fruit  dif- 
fered in  important  particulars  from  the  form  we  have 
today. 

Without  an  examination  of  actual  specimens  of 
wild  maize  we  can,  of  course,  never  be  sure  just 
how  much  the  ancestral  plant  differs  from  its  mod- 
ern descendant ;  nevertheless,  a  consideration  of 
such  evidence  upon  the  subject  as  we  do  possess, 
enables  us  to  form  a  mental  picture  of  the  original 
form  which  is  probably  not  far  from  the  truth. 

In  the  region  of  Central  America  —  the  old  home 
of  our  Indian  corn  —  there  grows  today  a  plant 
called    'teosinte"    (Eiichltrna    Mexicana,    Schrad.) 


Fijj.  I.  Kiitiro  iiiaizc-pliint  (micr  Bonafims.)  F.  R.,  filirmis 
roots;  H.  it  ,  br:icc roots;  S.,sfieatli;  B., blade;  L.,  lij^ule;  M., 
male  (stainiiiatc;  ilowuis;  1'.,  fcitiule  (pistillate)  flowers. 

which  being  the  nearest  known  relative  of  maize,  is 
of  especial    interest   in  our  present  inquiry,   since 


from  what  we  know  of  the  laws  of  inheritance  we 
may  fairly  assume  that  characteristics  which  in 
maize  have  been  lost  during  cultivation,  have  in  its 
wild  relative  been  retained  through  the  conservative 
influence  of  natural  surroundings,  and  so  handed 
down  but  little  changed  from  the  common  ancestor. 
Teosinte  resembles  maize  very  closely  in  its  gen- 
eral appearance ;  the  stem  and  leaves  of  both  are 
quite  similar;  there  is  in  teosinte  a  terminal  tuft  of 
staminate  spikes  very  much  like  that  of  maize  even 
to  minute  particulars;  and  there  are  pistillate  flow- 
ers with  long  styles  projecting  beyond  an  envelop- 
ing sheath.  These  characteristics,  it  should  be  ob- 
served, are  the  very  ones  which 
would  be  the  least  affected  by  cul- 
tivation, and  it  is  significant  that 
when  we  turn  to  the  points  of 
difference  we  find  them  most  im- 
portant in  what  relates  to  the  fruit. 
In  the  first  place,  teosinte  does 
not  have  its  pistillate  flower;- 
massed  together  on  a  thick  spike  j 
or  ear,  as  in  maize,  but  has  in 
place  of  this  a  cluster  of  slender 
spikes  on  which  the  flowers  arc 
arranged  in  two  rows.  Except  for 
the  fact  that  the  individual  flowers 
are  each  enwrapped  by  lateral 
outgrowths  of  the  axis,  they  are 
essentially  similar  to  those  of 
maize.  Finally  in  the  ripened 
fruit  there  is  the  provision  for  dis- 
semination which  we  found  to  be 
entirely  lacking  in  maize. 

As  soon  as  the  grains  are  mature 
the  axis  on  which  they  are  borne, 
breaks  into  joints  —  one  joint  to  a 
grain  —  and  the  grains  each  sur- 
rounded by  the  protecting  glumes 
and  the  joint   of  axis,   are    loose 


-Sm 


-Sy. 


-Ov 


in  the  hollow  sheath  like  so  many  F'.K:  3-     Pistil- 


seeds  in  a  capsule.  Being  thus 
situated  they  are  ready  for  the 
last  kind  offices  of  the    wind.     A 


Fig.  2.     Staminate  flowers,  maguified  (after  Nees) ;  G.,  glumes 
,,  anttiers. 


late  flowers, 
one-lialf  natu- 
ral size  (after 
Bo  nafo  us) ; 
Ov.,       ovary; 

,.,.,,  .  Sy. , style;  Sm. 

light  wind,  however,  is  not  enough     stigma. 

to  carry  such  heavy  grains  more  than  a  little 
way,  and  it  is  obviously  desirable  to  shield 
the  grains  from  a  carrier  so  insignificant. 
This  is  so  well  accomplished  by  the  enveloping 
sheath,  that  an  ordinary  breeze  can  only  rattle 
the  grains  within  it,  but  let  a  strong  wind  come 
up  and  they  are  shaken  out  with  ease  and  carried 
to  a  good  distance  from  the  parent. 

Now  the  question  comes :  Have  we  any  traces  in 
the  maize  ear  of  its  having  been  developed  from  a 
cluster  of  branches  like  that  of  teosinte .'  Several 
facts  assuredly  point  in  this  direction.  If  several 
branches,  each  having  two  rows  of  flowers,  should 
coalesce,  we  should  expect  to  find  that  the  resulting 
spikes  must  have  an  even 
number  of  rows,  and  this 
we  do  find  to  be  always  the 
case  in  the  maize  ear,  and 
very  often  the  rows  are 
obviously  in  pairs.  Add  to  \ 
this  the  fact  that  ears  of 
corn  with  one  or  more 
branches  are  not  at  all  un- 
common, and    we    have   a 

line  of  evidence  nicelv  cor-  ^-  ,,■  ,.„  ,   „ 

rig.  4.     I  istillati' l!o\ver,mag- 

roborating      our     original      nifieii    (after    .\ees);      G., 
.  .  glumes,ll  somewhat   spread 

supposition    of   a  teosinte-      apart;  Sy.,  ha.se  of  style. 

like  ancestor  for  maize. 

The  further  question  as  to  how  the  compact  maize- 
ear  could  have  been  developed  from  a  cluster  of 
branches,  is  one  upon  which  we  are  at  a  loss  for 
facts.     Whether  the  tendency  for  the  branches  to 
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coalesce  was  first  manifested  before  or  after  cultiva- 
tion we  have  no  means  of  knowing,  but  that  such  a 
union  of  branches  often  takes  place,  both  in  wild 
and  cultivated  plants,  we  have  abundant  proof,  for 
no  monstrositv  is  more  common  in  plants  than  this. 


Fig.  5.  Ear  of  Zfa  Miiyi,  variety  tunicata,  showing  the  ah- 
normally  dcvfli)piil  glumes,  forming  husks  around  each 
grain  (after  Bonafous.) 

The  old-fashioned  garden  plant  called  "coxcomb  " 
is  a  case  in  point  where  a  number  of  spikes  orig- 
inally distinct,  have  united  to  form  a  fan-shaped  af- 
fair, which  as  it  happened  to  suit  man's  fancy,  has 
been  perpetuated  for  many  generations. 


The  law  of  Massachusetts  taxing  all  dogs, 
and  placing  this  tax  money  at  the  disposal  of 
the  county  treasurer  for  the  benefit  of  those 
whose  flocks  are  injiued  by  dogs,  is  good  as 
far  as  it  goes  ;  but  the  breeder  of  sheep,  pigs, 
and  even  calves  and  hens  do  not  care  to  breed 
choice  animals  for  such  a  market ;  the  trouble 
of  proving  the  amount  of  loss  to  the  satisfac- 
tion of  the  selectmen,  and  collecting  the 
money  involves  considerable  vexation  and  de- 
lay, and  the  breeder  likes  to  have  the  privi- 
lege of  selecting  what  he  wishes  to  sell,  and 
the  time  of  selling.  The  only  satisfactory 
remedy  is  to  catch  the  dog,  and  we  cut  direc- 
tions for  doing  this  from  the  American  Sheep 
Br  eeder : 

"To  kill  a  dog  often  causes  bitter  strife. 
To  poison  a  dog  is  perhaps  worse,  and  is  sel- 
dom, if  ever,  advisable.  Of  course,  all  sheep- 
men ought  to  labor  and  vote  for  the  enact- 
ment of  a  just  dog  law.  Failing  that,  the 
best  way  is  to  make  the  dog  bring  in  his  own 
indictment.  If  a  sheep  is  found  killed  con- 
struct around  it  a  rail-pen  sloping  inward  or 
upward  seven  or  eight  feet  high,  with  an  ap- 
erture at  the  top  two  or    three    feet  square. 


into  a  soft  paste  with  white  of  egg,  iiavor  with  rose- 
water,  line  some  tartlet  pans  with  three-quarter 
paste,  and  put  some  of  the  mixture  in  the  centre, 
and  when  baked  pipe  around  with  apricot,  green- 
gage or  red  currant  and  raspberry  jam,  at  least  one 
quarter  of  an  inch  in  diameter.  These  jams  had 
better  be  rubbed  through  a  hair  sieve  first. 

Vanili.a  Rusk  Pudding.  —  Dissolve  an  ounce 
of  butter,  and  mix  in  with  it  a  quarter  of  a  pound 
of  sifted  sugar;  stir  over  the  fire  for  a  few  minutes, 
add  a  well-beaten  egg  and  half  a  teaspoonful  of  es- 
sence of  vanilla,  and  continue  stirring  till  thick. 
Spread  four  slices  of  rusk  with  this  paste,  and  put 
them  in  a  buttered  tart-dish.  Boil  half  a  pint  of 
milk,  pour  it  on  to  a  well-beaten  egg,  add  it  to 
the  rusk,  and  bake  for  an  hour  in  a  slow  oven. 
Turn  out  and  sift  white  sugar  over  it.  Apricot  or 
any  other  jam  may  be  handed  with  this  pudding. 

Chutnee. — Take  one  pound  of  brown  sugar, 
one  quarter  of  a  pound  of  salt,  half  a  pound  of 
onions,  quarter  of  a  pound  of  ground  ginger,  half  a 
pound  of  mustard  seed,  half  a  pound  of  raisins,  stoned 
and  chopped  very  fine,  three  quarters  of  an  ounce  of 
ca^'enne  pepper,  three  pints  of  best  vinegar,  and 
about  from  30  to  40  apples  (according  to  size)  of 
different  and  sour  kinds.  Be  careful  that  the  mus- 
tard seed  is  perfectly  clean;  it  is  better,  perhaps,  to 
wash  and  dry  it.  Slice  the  onions  and  pound  them 
very  fine.     Peel  the  apples  and  take  out  the   cores, 


The  dog  can  easily  ascead  this  and  leap  down    ^^^^  ^^j,  ^^^^^  ,„  j,,^  ..jnegar;  when  cold  bruise 

ion.     Mix   all    the    ingredients    to- 


Fig.  6.  Vertical  section  of  a  grain,  magnified  (after  Sachs)  C, 
coat,  B., base  of  style;  F.,  foot-stalk;  A.,  albumen  or  seed- 
food;  E-,  embryo;  S.,  scutellum  or  absorption  shield;  St., 
stalk;  P.,  plumule  or  young  shoot;  R.,  root. 

It  may  not  be  too  much  to  hope  that  the  awaken- 
ing interest  now  shown  in  the  antiquities  of  our 
country  may,  in  time,  lead  to  the  discovery  of  re- 
mains through  which  we  may  gain  more  definite 
information  concerning  the  history  of  our  noble 
maize,  and  so  be  led  to  modify,  supplant,  or  confirm 
our  present  theories. 

THOSE   DOGS. 

So  long  as  the  pet  dog  and  the  sportsman's 
dog  are  not  trained  to  let  sheep  and  other  do- 
mestic animals  alone,  they  will  occasionally 
follow  their  wolfish  propensities  and  destroy 
valuable  sheep,  and  even  pigs  and  calves. 

We  know  of  a  case  lately  where  a  dog,  or 
more  probably  a  pack  of  several  dogs,  killed 
two  yearling  heifers,  and  another  case  where 
they  destroyed  several  pigs  of  about  seventy 
pounds  weight. 


inside,  but  can  never  escape.  In  the  morning 
the  pen  will  generally  contain  a  miscellane- 
ous assortment  of  crestfallen  curs,  and  the 
neighbors  can  be  summoned  to  claim  their 
own.  If,  after  this  ocular  proof  of  guilt,  the 
dogs  still  continue  their  depredations,  the 
flockmaster  will  be  justified  in  shooting  them 
on  sight." 

A  dog  that  has  once  tasted  stolen  mutton 
can  ssldom  if  ever  be  cured  of  the  habit  of 
nibbling  it  on  the  sly  ;  it  is  usually  necessary 
to  kill  him  or  transport  him  to  some  point 
where  he  can  do  no  harm.  There  is  little 
chance  that  his  owner  can  ever  cure  his  vi- 
cious ways  however  confident  he  may  be  of 
liis  power  to  do  so. 

Wny  should  not  dog  owners  be  required 
by  law  to  keep  their  dogs  on  their  own  prem- 
ises.' Why  are  dogs  entitled  to  liberties 
which  we  do  not  grant  to  cattle  or  swine.' — 
Mass.   Ploughman. 


them  with    a   spoo 

gether  and  bottle.     If  tied    up  perfectly   air-tight  it 

will  keep  good  for  several  years. 

A  Good  Apple  Jelly  E.^sily  Made. — Stew 
one  pound  of  pared  and  cored  apples  with  a  quar- 
ter of  a  pound  of  sugar  and  a  half  a  pint  of  water. 
Before  putting  them  on  the  fire,  add  the  grated  rind 
of  a  lemon,  and  the  juice  carefully  strained.  Stir 
the  apples,  to  prevent  their  sticking  to  the  pan. 
While  the  apples  are  cooking,  soak  one  ounce  of 
gelatine  in  a  gill  of  water,  and  have  it  dissolved  by 
the  time  the  fruit  is  ready.  When  the  apples  are 
quite  done,  run  them  through  a  hair  sieve,  and  stir 
the  gelatine  into  the  pulp.  Care  must  be  taken  that 
it  is  all  thoroughly  dissolved  and  mixed.  Rinse  an 
earthenware  mould  that  will  hold  a  pint  and  a  half, 
in  cold  water;  ornament  it  with  any  colored  or  dried 
fruit  you  like,  and  then  fill  the  mould  with  the  ap- 
ples, and  set  in  a  cool  place  to  get  firm.  If  coloring 
is  liked,  a  little  cochineal  will  make  the  jelly  a  very 
pretty  tint.  Whipped  cream  or  a  good  custard 
should  be  sent  to  the  table  round  the  jelly  in  the  dish. 


SELECTED  RECIPES. 

German  Disir  of  Turnips.  — Warm  3  oz.  of  but- 
ter in  a  stewpan  and  lay  in  the  tiu"nips  cut  small ; 
toss  them  a  few  minutes,  then  add  a  little  stock,  and 
simmer  till  tender,  adding  pepper  and  salt.  Brown 
a  tablespoonful  of  flour  with  a  little  butter,  and  add 
it  to  the  gravy. 

Devilled  Turkey  Drumsticks.  —  Score  the 
drumsticks  down  parallel  with  the  bone,  and  insert 
in  the  slices  thusinade  a  mixture  made  with  i  oz. 
of  butter,  a  good  teaspoonful  of  French  mustard,  a 
little  cayenne,  and  a  saltspoonful  of  black  pepper. 
Mix  all  this  thoroughly  together,  and  spread  the 
mixture  in  the  cuts;  then  rub  the  drumsticks  with 
butter,  and  grill  over  a  fierce  fire. 

Scotch  Cake.  — Cream  six  ounces  of  butter  with 
the  same  quantity  of  powdered  sugar,  add  eight 
eggs  by  degrees,  then  add  six  ounces  of  flour,  and 
the  same  quantity  of  cornflour,  flavor  with  essence 
of  almonds,  bake  in  shell-shaped  tins  well  buttered, 
and  when  baked,  ice  with  pink  water  icing. 

QiALiTV  Cakes.  — Take  half  a  pound  of  ground 
almonds,  and  one  pound  of  powdered  sugar,  make 


GLEANINGS. 

Fattening  Cattle. — "There  is  one  thing  the 
people  lose  sight  of  when  they  undertake  to  feed 
cattle,"  says  an  exchange,  "  that  they  can  do  with- 
out corn."  The  highest  price  paid  in  the  world  for 
cattle  sold  on  the  hoof  is  in  a  country  where  they 
never  raise  an  ear  of  corn,  and  don't  feed  it.  That 
is  in  the  northeast  of  Scotland,  in  the  county  of 
Aberdeen.  They  send  their  animals  to  market  in 
better  condition,  and  get  one  cent  or  three-quarters 
of  a  cent  a  pound,  at  least,  more  for  them  than  for 
any  other  cattle  in  the  market,  and  they  cannot  raise 
corn. 

A  Mechanical  Scarecrow  has  been  invented. 
This  new  invention  represents  a  man  of  "  sports- 
manlike" appearance,  standing  with  gun  in  hand, 
ready  to  fire  at  the  first  intruder.  The  arm  that  is 
holding  the  gun  is  made  to  move  by  clockwork, 
which  is  enclo.sed  in  a  strong  iron  box  at  its  feet, 
and  at  a  proper  elevation,  it  fires  a  shot  louder  than 
an  ordinary  gim.  After  the  report,  the  arm  lowers. 
The  mechanism  can  be  regulated  at  the  owner's 
pleasure  by  a  regulator  like  a  clock,  and  only  re- 
quires to  be  wound  up  once  a  day. 
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A  word  of  apology  is  due  our  readers  for 
the  delay  in  the  appearance  of  the  January 
number.  In  transferring  the  paper  to  another 
printing  establishment,  numerous  unforeseen 
and  unavoidable  difficulties  and  delays  were 
met  with,  which  could  not  be  overcome  in 
time  to  issue  the  paper  with  its  accustomed 
promptness.  Several  typographical  errors 
\\-ere  also  overlooked  in  the  hasty  proof- 
reading which  we  were  obliged  to  give  to  it, 
l)ut  we  hope  by  the  time  the  present  number 
is  issued  to  have  everything  running  smoothly 
and  regularly.  With  a  new  press,  new  type 
and  a  printing  establishm«nt  under  our  direct 
control,  we  hope  to  have  the  typographical 
appearance  of  the  Science  News  superior  to 
anything  in  the  past,  and  shall  use  every  ef- 
fort, with  the  aid  of  our  distinguished  corps  of 
contributors,  to  make  the  reading  matter  of 
equally  superior  quality.  The  smaller  size  of 
type  now  used  practically  increases  the  size  of 
the  paper  nearly  one-fifth,  thus  rendering  it  to  a 
greater  degree  than  ever  the  cheapest  journal 
of  popular  science  published  in  the  world. 


A  novel  electrical  duel  has  been  proposed 
by  the  manager  of  an  electric  lighting  com- 
pany using  the  continuous  current,  to  prove 
the  greater  danger  to  life  from  the  alternating 
current  employed  by  a  rival  company.  He 
proposes  to  have  two  electrical  currents  of 
equal  strength  produced,  one  continous  and 
the  other  alternating,  and  the  representative 
of  each  company  to  allow  the  current  to  pass 
through  his  body,  the  strength  of  each  being 
gradually  increased  imtil  one  of  the  contest- 
ants is  killed  or  withdraws  from  the  competi- 
tion. Probably  the  challenge  will  not  be 
accepted,  but  it  woidd  be  of  great  interest 
and  undoubtedly  draw  a  large  audience.  If 
it  should  ever  take  place  we  would  suggest 
that  a  small  admission  fee  be  charged  for  the 
benefit  of  the  family  of  the  deceased  electri- 
cian. 


Another  sugar-refining  swindle  has  just 
come  to  grief,  this  time  an  "electrical"  pro- 
cess, being  the  one  which  was  to  bring  wealth 
to  the  stockholders  ;uid  cheap  sugar  to  the 
people.  Like  the  Keeley  motor  and  similar 
schemes,  the  inventor  refused  to  explain  his 
process  or  show  his  machinery,  but  he  satis- 
fied his  confiding  associates  by  showing  them 
samples  of  refined  sugar  which  he  claimed  to 
have  made  "by  electricity"  from  the  raw  ma- 
terial. It  seems  strange  that  anyone  should 
be  willing  to  risk  his  money  upon  such  un- 
substantial security.  Any  practical  chemist 
could  have  told  them  that  it  is  impossible  to 
refine  sugar  by  electricity,  and  that  the  scheme 
was  of  necessity  a  fraudulent  one,  but  there 
seems  to  be  a  magic  in  the  name  of  electricity, 
and  powers  are  constantly  being-  popularly 
attributed  to  it  which  no  force  on  earth  pos- 
sesses. In  these  cases  experience  seems  to 
teach  nothing,  and  we  shall  confidently  await 
the  advent  of  the  next  "electrical"  scheme, 
and  with  equal  confidence  its  early  and  disas- 
trous collapse. 

♦♦* 

Up  to  the  time  of  writing,  little  has  been 
heard  of  the  results  of  the  observations  upon 
the  total  solar  eclipse  of  January  ist.  The 
weather  was  generally  favorable,  and  it  is 
probable  that  results  of  more  or  less  value 
were  obtained.  We  shall  await  the  de- 
tailed reports  of  the  different  expeditions 
with  interest,  and  promptly  lay  their  results 
before  our  readers. 


It  is  stated  that  the  high  electric-light  towers 
in  the  city  of  Cleveland  are  to  be  remo\ed 
and  the  lights  brought  nearer  to  the  ground. 
It  is  remarkable  that  such  an  inefficient  and 
costly  system  of  lighting  as  the  "tower"  svs- 
tem  should  ever  have  come  into  such  general 
use  as  has  been  the  case  in  many  cities. 
Whoever  first  conceived  the  idea  must 
have  been  ignorant  of  the  law  that  the 
intensity  of  light  diminishes  inversely  as  the 
square  of  its  distance,  so  that  at  a  distance  of 
two  hundred  feet  the  illumination  of  any  given 
surface  would  be  only  one  four-hundredth  of 
that  if  the  light  was  at  a  distance  of  ten  feet. 
Practically,  under  such  conditions,  the  greater 
part  of  the  light  is  wasted,  and  it  will  be 
found  much  more  effective  and  economical  to 
bring  the  lights  nearer  the  ground  and  place 
them  at  greater  distances  from  each  other. 


litical  economy,  and  so  utterly ^bad  and  un- 
necessary in  every  respect,  as  this  iniquitous 
law,  and  if  anything  of  the  sort  is  adopted  in 
England  it  will  only  be  an  additional  example 
of  the  spread  of  those  socialistic  principles  of 
government  which  at  the  present  time  seem 
to  afflict  even  the  most  conservative  of  na- 
tions. 


Probably  one  of  the  oldest  living  persons  in 
the  country  is  Captain  Nicholas  Costello  of 
Haverhill,  Mass.,  who  is  now  in  his  one 
hundred  and  seventh  year.  He  is  a  native  of 
Ireland,  but  has  resided  in  this  country  for 
many  years.  There  is  authentic  proof  that  he 
was  born  one  hundred  and  six  years  ago,  and, 
notwithstanding  his  advanced  age,  he  enjoys 
a  fair  measure  of  health  and  strensrth. 


It  seems  to  be  quite  the  fashion  lately 
among  English  railroads  to  adopt  the  Ameri- 
can improvements  in  that  method  of  transpor- 
tation. The  plan  of  mounting  the  cars  upon 
separate  "bogie"  trucks,  insteail  of  having 
the  wheels  rigidly  connected  to  the  body,  is 
being  extensively  adopted,  and  on  the  London 
and  Brighton  line  a  complete  vestibuled  train 
of  Pullman  parlor  and  dining  cars  has  recently 
been  put  in  service.  Other  conveniences  of  the 
American  system — such  as  baggage-checks, 
heated  cars  in  winter,  communication  between 
passengers  and  train  officials,  and  proper  toilet 
conveniences — are  still  entirely  wanting  or 
else  in  a  very  rudimentary  state.  In  time, 
however,  we  may  hope  that  our  western  civil- 
ization will  so  infiuence  the  managers  of 
English   and    European    railroads   that  even 

these  improvements  will  come  into  general  use. 

***■ 

Another  and  much  less  commendable 
American  idea  which  seems  to  be  gaining 
favor  in  England  is  some  system  of  govern- 
ment control  of  railroads  similar  to  our  Inter- 
state Commerce  law.  There  probably  was 
never  a  legislative  measure  enacted  so 
entirely   opposed  to  every   principle    of  po- 


THE  IMMATERIAL  FORCES. 

The  universe  manifests  itself  to  us  -in  two 
ways,  by  matter,  and  by  force  or  eneig\'. 
Energy  is  a  property  of  matter,  but  we  can 
hardly  conceive  of  it  as  existing  by  itself  apart 
from  matter.  A  stone  falling  through  the  air 
is  the  same  stone  as  when  at  rest,  but  in  one 
case  it  possesses  certain  powers  or  properties 
\vhich  are  absent  in  the  other,  and  reveals  it- 
self differently  to  our  senses,  but  to  give  an 
absolute  definition  of  energy  would  be  as  dif- 
ficult as  to  define  matter  itself. 

The  chemist  concerns  himself  with  matter 
alone.  He  classifies  its  different  forms,  sepa- 
rates it  as  far  as  possible  into  its  different 
parts,  and  observes  and  records  its  different 
combinations  and  their  mutual  action  upon 
each  other.  All  this  is  of  the  greatest  inter- 
est and  importance,  but  there  is  something 
beyond,  and  the  chemist  finds  himself  con- 
fronted with  certain  plienomena  which  have 
a  greater  or  less  action  upon  matter,  although 
in  themselves  they  are  without  weight  or 
bulk,  and  are,  apparently,  immaterial. 

In  the  center  of  our  astronomical  system  is 
placed  the  sim,  which  may  be  regarded  as  a 
vast  reservoir  of  force  or  energy,  which  it  ra- 
diates out  in  all  directions,  a  certain  propor- 
tion falling  upon  the  earth.  The  most  famil- 
iar manifestiitions  to  us  of  this  radiant  energy 
are  light  and  heat,  although  actinic  or  chem- 
ical force  is  also  found  in  the  radiations,  and, 
indirectly,  at  least,  electricity  and  magnetism. 

For  a  long  time  light  was  considered  a  nat- 
ural substance  consisting  of  infinitesimally 
small  particles  or  "corpuscles"  thrown  off 
from  luminous  bodies.  Heat  or  "  caloric  " 
was  likewise  considered  a  material  substance, 
and  Professor  Langley,  in  his  address  before 
the  American  Association  last  summer,  gave 
a  most  eloquent  and  interesting  history  of  the 
gradual  development  of  our  present  theories 
of  the  natiu'e  of  light  and  heat  from  those  of 
former  times. 

Without  going  into  details,  we  may  sav 
brieffy  that  the  radiant  energy  which  reaches 
us  from  the  sun  is  supposed  to  be  transmitted 
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through  an  assumed  material  substance  called 
the  ether,  a  rather  unfortunate  term  as  it  has 
no  relation  whatever  to  the  cliemical  substance 
of  the  same  name.  The  energy  is  transmitted 
through  this  ether  by  vibratory  undulations  or 
wave  motion,  and  when  it  reaches  our  earth 
produces  the  phenomena  of  light,  heat,  chem- 
ical action,  etc.,  just  as  the  waves  of  a  storm 
upon  the  ocean  are  transmitted  through  the  wa- 
ter till  they  break  upon  some  distant  shore, 
and  there  develop  the  force  stored  up  in  them. 
In  a  similar  way  vibrations  which  are  appar- 
ently too  coarse  to  be  transmitted  by  the  ether, 
pass  through  the  air  and  produce  the  phenom- 
ena of  sound. 

It  must  be  remembered  that  the  existence 
of  the  ether  is  not  actually  proved,  and  we 
do  not  \et  really  know  how  the  energy  from 
the  sun  and  stars  reaches  us.  The  experi- 
ments of  Hartz,  described  in  the  January 
number  of  this  paper,  are  claimed  to  demon- 
strate the  actual  existence  of  a  medium  cor- 
responding in  its  properties  to  the  hypothet- 
ical ether,  but  they  do  not  appear  to  us  as 
perfectly  conclusive.  But  whatever  may  be 
the  means,  we  know  that  energy  /,v  radiated 
from  the  sun, as  well  as  from  everyluminous, 
•heated,  electrified,  or  magnetic  body,  to  say 
nothing  of  the  more  imiversal  and  compre- 
hensive force,  the  attraction  of  gravitation, 
and  jiroduces  the  phenomena  which  we  call 
by  the  names  of  light,  heat,  electricity,  mag- 
netism, and  chemical  action. 

This  conception  of  radiant  energy  is  an  im- 
pressive one,  and  in  imagination  we  can  pro- 
ject ourselves  into  space,  and,  standing  out  of 
the  direct  path,  watch  the  mysterious  inidula- 
tions  as  they  rush  by  us.  All  about  us  is 
dark,  cold,  and  lifeless  ;  there  is  neither  light 
nor  heat,  but,  starting  from  their  solar  source, 
a  continual  flow  of  vibrations  pass  along  to 
the  earth.  There  they  separate  themselves 
into  their  different  kinds  ;  some  to  give  light, 
some  warmth,  while  others  by  their  chemical 
action  cause  the  plants  to  grow  and  produce 
food  for  mankind. 

It  is  as  if  we  stood  by  a  line  of  wire  through 
which  a  current  of  electricity  is  passing.  We 
see  nothing,  and  to  all  our  senses  it  is  but  a 
simple  wire  ;  yet  through  it  a  form  of  en- 
ergy is  passing,  which  at  the  end  of  the  line 
produces  light,  heat,  power,  chemical  action, 
magnetism,  or  electricity,  at  the  will  of  the 
one  who  controls  it.  How  this  is  done  we 
cannot  say,  neither  can  we  say  what  the  sun 
sends  to  us  across  the  vast  regions  of  space, 
which  renders  it  possible  for  life  to  exist  on 
the  earth,  or  how  it  reaches  us  with  no  wire 
or  other  apparent  means  of  coimection  ;  but 
we  know  that  the  wonderful  force  or  forces 
which  we  call  radiant  energy  sent  to  us  by  the 
central  body  of  our  system,  is  the  foundation 
of  all  life,  and  the  source  of  all  the  power 
which  is  producedjiipon  tiiis  planet.  Trace 
back  every  form  of  power  in  use  —  the  steam 


engine,  the  water  wheel,  the  windmill,  the 
electric  motor,  the  strength  of  men  and  ani- 
mals—  and  we  find  its  origin  in  the  wonder- 
ful radiant  energy  of  the  sini.  Truly  the  an- 
cient sun-worshippers  had  a  more  rational 
system  of  religion  than  those  of  the 
heathen  peoples  surrounding  them,  or  even 
some  of  the  scarcely  less  heathenish  systems  of 
theology  which  have  siuvived  to  the  present 
day. 

[Original  in  The  Popular  Scietwe  JVews.] 

THE  PASTEUR  INSTITUTE. 

On  the  14th  of  November,  the  Pasteur  In- 
stitute was  inaugurated  in  Paris.  The  Pas- 
teur Institute  is  situated  in  a  distant  part 
from' the  centre  of  Paris,  towards  the  south. 
The  building  contains  only  laboratories,  lec- 
ture-rooms and  a  small  apartment  for  M.  Pas- 
teur and  his  family.  The  laboratories  absorb 
the  greater  part  of  the  building,  together  with 
the  library,  and  the  waiting  and  visitation 
rooms  for  the  patients  coming  to  be  treated 
by  the  Pasteur  method,  against  rabies.  The 
Institute  is  no  hospital ;  there  are  no  accom- 
modations for  patients,  it  is  a  Laboratory  in 
which  new  investigations  concerning  other 
y'nus  may  be  conducted  with  e^•ery  modern 
instrument  and  method  of  research. 

Three  gentlemen  are  to  concern  themselves 
with  the  anti-rabic  treatment  imder  Prof. 
Grancher's  supervision.  Prof.  Grancher  has 
been  a  very  convenient  supporter  of  Pasteur's 
theories  and  practices,  and  has  given  him 
much  aid  of  the  medical  order,  Pasteur  not 
being  a  physician  himself  and  consequently 
unable  to  practice  any  medical  treatment,  at 
least  legally. 

Prof.  Duclaini,  a  very  good  investigator  in 
chemical  biology  and  pathology,  is  put  in 
charge  of"  the  Laboratory  of  t)iicrobie  ffene- 
ra/eand  although  a  professor  in  the  Sorbonne, 
and  retaining  his  title,  his  lecture-room  is 
transferred  to  the  Pasteiu"  Institute,  as  well  as 
his  laboratory.  M.  Duclaun  is  the  able  editor 
of  the  Annals  d'l  histitut  Pasteur,  an  excel- 
lent paper,  started  a  year  and  a  half  ago,  which 
always  contains  substantial  original  researches 
concerning  not  only  rabies,  but  all  questions 
appertaining  to  microbes,  scientifically  or 
practically  considered.  It  is  a  leading  paper 
of  bacteriology  and  microbiology.  M.  Cham- 
berland,  a  constant  assistant  of  Pasteur,  is  in 
charge  of  the  lectureship  on  the  relations  of 
microbiology  with  hygiene,  and  M.  Brown, 
another  assistant  of  Pasteur,  in  charge  of  the 
lectureship  on  the  methods  of  microbiology 
and  their  relations  with  the  medical  sciences. 
MM.  Metchnikoff  and  Gamaleva,  two  Rus- 
sian scientists,  to  the  first  of  which  science  is 
much  indebted  for  the  discovery  of  the  pha- 
gocytose,  that  is,  the  destruction  of  bacilli 
and  bacteria  by  the  white  blood  corpuscles  ; 
while  the  latter  has  been  the  agent  through 
which  the  anti-rabic  method  has  been  intro- 
duced in  Russia,  where    it    has   proved   most 


useful, — are  both  in  charge  of  laboratories 
and  lectureships  concerning  the  niorjjholoi^x 
of  inferior  organisms  and  comparative  micro- 
biology. They  have  both  been  since  the  be- 
ginning staimch  supporters  of  Pasteur's  doc- 
trines, and  M.  Gamaleva  believes  thiit 
he  has  discovered  the  method  of  treatiii.; 
cholera.  Scicli  is  the  stafl'  of  the  institute. 
The  building  is  well  constructed,  and 
the  part  in  which  the  animals  are  kept 
has  been  very,  successfully  planned  by  the 
architects,  the  utmost  care  baying  been  taken 
to  provide  them  with  all  the  necessary  hygien- 
ic conditions  which  have  been  shamefully  nt;^- 
lected  in  the  new  medical  Ecole  Pratiq/ie. 
The  laboratories  are  very  well  fitted  up 
and,  as  well  as  the  library,  are  very  spacious. 
M.  Pasteur's  apartment  is  a  very  modest  one. 
The  inaugural  ceremony  was  conducted  in 
the  presence  of  the  President  of  the  Republic, 
of  a  number  of  high  jiolitical  men,  and  of  the 
scientific  authorities  of  tiie  Academy  of  .Sci- 
ences, of  Medicine,  and  of  the  medical  and 
scientific  faculties.  The  building  was  a  vci\ 
fine  one,  and  as  the  rooms  had  not  been  cal- 
culated for  such  a  crowd,  many  had  to  remain 
outside  of  the  hall  in  which  the  addresses 
were  read.  M.  Pasteur  was  too  much  over- 
come to  speak,  but  his  speech  was  read  bvliis 
son  and  met  with  general  approval  and  ap- 
plause. M.  Grancher  ga\  e  interesting  details 
of  the  results  of  anti-rabic  vaccination,  show- 
ing that  the  mortality  is  of  ^  per  cent.,  3  per 
cent.,  and  even  0.60  per  cent,  only  with  Pas- 
teur's methods,  while  the  non-treated  patients 
have  a  mortalit\-  of  iS  per  cent.  Pasteur's 
methods  do  not  claim  to  be  always  successful, 
but  they  are  very  often  so,  and  the  previous 
numbers  furnish  an  ample  proof  thereof.  A 
very  witty  speech  was  delivered  by  M.  Clui- 
topher,  the  financial  agent,  and  comptroller  ot 
the  funds  of  the  Pasteur  institute.  Pasteur 
thanked  in  very  warm  terms  all  those  wlio 
had  helped  him  through  sacrifice  of  brain  or  Jt 
money,  and  spoke  with  much  emotion  f)f  lii 
departed  friends  and  supporters,  —  Dunu 
Bouley,  Bert,  Vul])ian,  —  who  were  so  usefni 
and  good  to  him.  But,  as  he  said,  their  good 
influence  is  not  extinct,  and  the  triumph 
of  modern  doctrines  is  assured.  Warm  :i| 
plause  rewarded  Pasteur's  heartfelt  and  ele- 
vated speech,  and  every  one  is  con\inced  that  ' 
many  a  splendid  and  useful  discovery  is  yet  to  j 
come  out  of  the  Pasteur  methods  and  Insti- 
tute. The  guests  then  visited  tiie  buildin.; 
which  was  much  admired  in  all  its  parts  :i^ 
being  well  con.structed  and  perfectly  meetin- 
its  requirements.  II.  V. 

Pari.s,  Nov.  I. 


A  YOUNG  TORTOISE   WITH   TWO   HEADS.*! 

Thk  following  is  a  brief  description  of  a  young^ 
two-fieaded  tortoise,  Chrysemys pida,  which  is  a  re- 
markably interesting  specimen   from  the   verv  per- 
fection of  its  imperfection.     It    was    found    in    llie    ii 
marshes    bordering    West    River  in    New    Have  : 
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Conn.,  by  Master  Leighton  Foster,  the  first  part  of 
June,  and  from  appearances  had  been  hatched  but 
two  or  three  days. 

The  single  body,  with  the  usual  four  legs  and  a 
tail,  carries  two  equal,  and  in  every  respect,  normal 
and  well-developed  heads  and  necks,  which  are 
throughout  entirely  free  and  distinct.  The  two 
heads  see,  hear,  eat,  drink,  sleep,  breathe,  and  move 
independently.  The  carapace,  to  external  appear- 
ance, is  well  formed  and  natural,  save  that  it  is 
broader  than  long  by  nearly  one-fourth,  and  its  ver- 
tebral line  is  a  little  curved  to  the  right,  with  the 
back  slightly  humped.  But  none  of  these  are  no- 
ticeable deformities,  had  it  a  single  head.  Its  ap- 
pendages are  perfectly  natural  as  far  as  their  form 
is  concerned. 

This  little  monster  still  lives  (Sept.  4),  and  has 
increased  in  size  at  least  one-third  during  the  past 
fourteen  weeks.  It  is  active  and  apparently  healthy, 
and  bids  fair  to  survive  this  season  at  least.  It  eats 
voraciously  when  fed  by  familiar  hands;  but  a  fly 
or  cricket  is  often  a  bone  of  bitter  contention.  The 
first  to  seize  its  food  becomes  at  once  involved  in  a 
stubborn  tug  of  war  with  its  other  self,  which  ends 
only  when  the  morsel  separates.  The  two  heads 
cat  with  equal  readiness,  yet  often  the  appetite  of 
the  one  is  greater  than  that  of  the  other.  Some- 
times one  head  turns  slowly  around  and  snaps  at 
the  vellow  eye  of  the  other,  obviously  mistaking  it 
for  something  to  eat.  Of  course  the  head  and  neck 
of  the  one  assailed  is  straightway  withdrawn  into 
the  common  protecting  shell,  where  they  can  find 
shelter  one  at  a  time  or  together;  but  in  the  latter 
case  it  is  plainly  crowded,  and  the  encroachment  on 
tortoise  prerogatives  means  a  renewal  of  hostility, 
and  a  beating  of  their  heads  together  till  a  com- 
promise is  effected.  These  little  misunderstandings 
are  always  settled  in  a  spirited  way,  and  are  exceed- 
ingly ludicrous.  Although  rather  frequent,  they 
never  arise  save  when  the  two  heads  are  disposed  to 
w  ithdraw  to  their  shell  simultaneously ;  at  other 
times  each  in  his  turn  enjoys  the  privilege.  One 
often  withdraws  and  sleeps  while  the  other  is  per- 
fectlv  wide  awake.  And  then  the  one  awake,  look- 
ing about  to  the  right  and  left,  sometimes  starts  off 
vigorously,  but  only  to  find  itself  describing  a  circle, 
round  and  round  as  if  on  a  pivot,  for  such  in  fact 
the  sleeping  side  actually  becomes.  And  generally 
it  continues  to  use  its  two  feet  as  best  it  can,  scurry- 
ing around  in  an  endless  circle,  until  the  sleeper, 
aroused  by  the  commotion,  puts  out  its  head,  looks 
about,  and  then  shuttles  off  with  its  companion. 
There  is  no  concerted  action  in  the  use  of  the  feet, 
as  in  the  normal  tortoise,  which  first  puts  one  fore- 
foot forward  and  follows  this  with  the  diagonally 
opposite  hind-foot,  and  so  on.  But,  as  should  be 
expected,  the  two-headed  tortoise,  with  its  two  am- 
bulatory systems,  puts  out  both  fore-feet  at  once, 
leaving  its  fore-parts  without  support,  so  that  they 
drop  and  rest  on  the  plastron ;  then  the  hind-feet 
advance,  and  the  hinder  extremities,  left  in  their 
turn  without  support,  drop,  and  thus  it  advances  by 
an  awkward  rocking  gait. 

But  these  twin  heads  have  finally  learned  to  adapt 
themselves  in  various  ways  to  their  circumstances. 
This  is  especially  striking  in  the  matter  of  walking. 
By  repeated  failures,  each  has  discovered  that  when 
its  companion  sleeps,  or  is  not  disposed  to  move, 
any  activity  on  the  part  of  either  is  circumscribed 
by  the  narrow  circle  whose  radius  is  the  breadth  of 
theircommon  body-  Accordingly,  now,  when  either 
has  made  a  few  bootless  revolutions,  it  stops  short 
and  extending  its  two  feet  laterally,  seizes  with  its 
claws  anything  offering  resistance,  and  so  slowly 
and  laboriously  drags  itself  sidewise,  crab-like.  By 
this  device,  to  which  they  resort  so  repeatedly  that 
itcannot  be  counted  mere  chance,  they  can  travel  on 


indefinitely.  When  placed  on  smooth  ground,  free 
from  grass  and  obstructions,  their  first  manoeuvre, 
after  turning  the  right  head  to  the  right,  the  left  to 
the  left,  is  to  start  off  resolutely  in  these  two  direc- 
tions at  once,  the  rather  remarkable  resultant  of  the 
two  forces  in  opposite  directions  being  a  straight 
line  directly  backward ;  they  make  progress  for  a 
foot  or  two  in  the  wrong  direction,  then  agree  on  a 
course  and  start  off  together.  In  the  grass  or  weeds 
they  are  quite  helpless,  because  when  a  stalk  of 
grass  is  encountered,  one  head  chooses  the  right 
course,  the  other  the  left,  that  is,  they  straddle  it, 
and  being  equals  in  strength,  neither  side  succumbs, 
so  they  stand  there  tugging  away  until  tired  out. 

It  is  interesting,  though  not  surprising,  that  two 
heads  so  nearly  one  should  have  different  tempera- 
ments- The' right  head,  on  most  occasions,  is  the 
more  timid  and  irascible,  retracting  or  dodging  at  a 
passing  fly,  or  the  approach  of  a  strange  animal. 
The  left  head,  on  the  other  hand,  seems  bold  and 
energetic.  It  is  difiicult  to  conceive  of  any  two  in- 
dividuals, growing  up  under  surrounding  circum- 
stances, more  completely  identical  than  these.  Yet, 
like  the  South  Carolina  negresses.  called  the  Two- 
headed  Nightingale,  the  dift'erence  in  their  disposi- 
tions furnishes  new  evidence  that,  though  the  origin 
and  environments  be  precisely  the  same,  the  results 
are  not  necessarily  so. 

To  what  extent  the  digestion,  respiration,  circula- 
tion, and  nervous  .systems  are  united  or  separate  is 
at  present  only  open  to  conjecture.  The  alimentary 
canals,  in  all  probability,  become  united  in  one 
stomach,  after  leaving  the  two  necks,  and  remain  so 
to  the  anus,  which  is  single.  I  have  noticed  that 
while  the  two  heads  eat  equal  amounts,  yet  at  one 
feeding  the  left  head  perhaps  shows  the  greater  ap- 
petite, at  another  time  the  other-  But  no  risks  can 
be  taken  by  experimenting  with  such  a  pet,  or  we 
could  feed  one  at  the  expense  of  the  other  for  a 
short  time.  By  watching  the  expansions  and  con- 
tractions of  the  throat,  where  the  hyoid  plays  so 
important  a  part  in  chelonian  respiration,  we  find 
that  each  of  the  heads  breathes  regularly,  but  inde- 
pendently, as  much  so  as  if  they  belonged  to  dis- 
connected individuals.  At  regular  intervals  they 
can  be  seen  opening  their  mouths  and  gaping,  as  if 
the  supply  of  oxygen  was  insufticient,  as  it  doubt- 
less is.     This  is  their  only  visible  sign  of  weakness. 

As  already  stated  respecting  the  nervous  system, 
it  is  perfectly  patent  that  the  appendages  of  the 
right  and  left  sides  belong  to.  and  respond  only  to, 
their  respective  heads-  So  noticeable  is  this  inde- 
pendence in  the  action  of  the  four  feet,  which  other- 
wise seem  to  belong  naturally  enough  to  the  one 
carapace,  that  many  who  see  its  attempts  at  walk- 
ing are  led  to  "wonder  if  the  other  legs  of  the 
double  shell  are  not  growing  inside." 

There  seems  to  be  absolutely  no  co-operation  be- 
tween the  left  side  and  the  right,  and  yet  they  re- 
peatedly start  at  the  same  time  to  do  precisely  the 
same  thing,  eat,  swim,  or  walk.  When  by  any 
mischance  it  falls  over  on  its  back,  the  two  heads 
work  in  opposite  directions  to  right  the  shell,  and 
so  without  help  it  could  never,  like  an  ordinary  tor- 
toise, extricate  itself  from  the  predicament. 

The  length  and  flexibility  of  each  neck  shows  it 
has  the  full  number  of  cervical  vertebne,  confluent 
at  the  first  thoracic  vertebra.  In  other  respects  its 
skeleton  is  quite  normal.  The  dermal  plates  show- 
a  few  unimportant  variations.  There  is  tne  usual 
nuchal  plate  in  front  on  the  middle  line,  and  two 
pygal  plates  behind.  Between  those  two  points  on 
either  side  are  twelve  marginal  plates;  the  usual 
though  not  invariable  number  being  eleven.  On 
the  right  side  an  extra  scute  is  wedged  in  among 
the  costal  plates,  making  five  on  that  side  to  four 
on  the  other.     The   five  vertebral  or  neural   plates 


preserve  their  relative  positions,  but  have  some- 
what distorted  forms.  The  first  of  these  is  divided 
by  a  suture  through  its  length.  The  fifth  is  com- 
posed of  four  small  irregular  plates,  and  pre.sents  a 
fissure  where  it  did  not  unite  on  the  middle  line. 
The  plates  of  the  plastron  show  but  one  irregular- 
ity, a  doubling  of  the  gular  plate.  A  suture  is  seen 
in  the  right  femoral  plate ;  and  the  right  infra-mar- 
ginal plates  are  united,  the  left  separate;  but  these 
are  not  peculiarities,  however. 

When  the  time  arrives  for  the  promised  dissection 
of  this  curious  little  monstrosity,  I  shall  hope  to 
find  anatomical  peculiarities  of  some  consequence. 
—  E.  II.  Barbour,  in  Am.  Journal  of  Science. 
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METEOROLOGY      FOR      DECEMBER,      188S, 

WITH  REVIEW  OF  THE  YEAR. 


TEMPEKATUKE. 


Average  Thermom 

ETER. 

Lowest. 

Highest. 

Ransfc. 

At  7  A.  M 

At  2  P.  M 

At  9  P.  M 

Whole  Month     .     .     .    . 

«)-74° 
38-03" 
32-39 
33-39° 

S°' 
>3 

1° 

60° 

49° 
43° 

1? 

Last  iS  Decembers      .     . 

2S.S3° 

(    31.29°  1      3''-04°j 
1  in  1S76.  '  in  iSSl.  i 

■4-75° 

Year  of  iSSS 

Last  iS  Years 

47.02° 
47-48° 

8° 

i  .  «->5° 
1  in  1875. 

93° 

in  1S78. i 

101° 
4.42° 

The  weather  has  been  unusually  warm  and  pleas- 
ant for  December.  The  lowest  point  reached  bv  the 
mercury  was  5"  on  the  morning  of  the  14th,  and  the 
highest,  60°  on  the  evening  of  the  17th.  The  cold- 
est day,  the  14th,  averaged  11°;  the  warmest,  the 
t7th,  56  1-3°.  The  first  week  in  the  month  was 
much  cooler  than  the  last,  the  former  averaging 
33.62°,  the  latter,  41.24°  The  entire  month  was 
4.86°  warmer  than  the  average  for  December  in  iS 
years,  and  has  been  exceeded  in  this  respect  but 
twice,  1877  and  iSSi,  during  this  period.  The 
change  from  the  17th  to  the  iSth  was  very  sudden, 
the  mercury  falling  35°  in  twenty-four  hours. 

SKY. 

The  face  of  the  sky  in  93  observations  gave  49 
fair,  12  cloudy,  22  overcast,  9  rainy,  and  i  snowy; 
a  percentage  of  52.7  fair.  The  average  fair  the 
last  iS  Decembers  has  been  49.8,  with  extremes  of 
40.9  in  18S7,  and  75.3  m  1877.  ^"  December  with- 
in the  last  ten  years  has  had  so  little  cloud  as  the 
present.  The  last  third  of  the  month  was  mostly 
fine  weather,  with  .several  bright  and  beautiful 
sunsets.     The  morning  of  the  loth  was  foggy. 

PRECIPITATION. 

The  rainfall  the  last  month,  including  a  small 
amount  of  snow  on  the  9th,  which  disappeared  at 
once,  with  rain,  was  6.54  inches,  while  the  average 
for  the  last  20  Decembers  has  been  only  4.00,  with 
extremes  of  .73  in  1S75,  and  7,89  in  1884.  i'le  pre- 
cipitation the  last  year,  including  40  inches  of  snow, 
melted,  has  been  quite  remarkable,  amounting  to 
64.40  inches,  while  the  average  in  20  years  has  been 
only  46.61,  with  extremes  of  32.26  inches  in  18S3. 
and  64.40  in  18S8;  one  extreme  being  almost  exactly 
double  the  other.  The  amount  of  the  first  three 
and  the  last  five  months  was  54.52  inches,  while  the 
other  four  months  furnished  only  9. 88  inches. 

PRES.SURE. 

The  average  pressure  the  last  month  was  29.925 
inches,  with  extremes  of  28.90  on  the  i8th,  and  30.45 
on  the  30th,  a  range  of  1.55  inch.  The  average 
pressure  the  last  15  Decembers  has  been  29.951, 
with  extremes  of  29.804  in  1876,  and  30.073  in  1879, 
a  range  of  .269  inch.  It  is  .seldom  that  the  barom- 
eter falls  below  29  inches.  In  the  last  sixteen  years 
it  has  occurred  at  the  hours  of  ob.servation  but  six 
times.     The  lowest  of  these  depressions  was   28-70 
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inches  in  1873.  The  highest  point  in  this  locality 
was  30.80  in  Dec.  1S87.  making  the  extreme  range 
of  2.1  inches,  causing  a  difference  of  over  one  ton's 
atmospheric  burden  or  support  on  the  human  body. 
The  sum  of  the  variations  the  last  month  was  large, 
being  8.87  inches,  giving  an  average  daily  move- 
ment of  .286,  while  this  average  in  15  Decembers 
has  been  only  2.61,  with  extremes  of  .190  and  .329. 
In  seven  instances  the  last  month  the  daily  move- 
ments were  half  an  inch  or  more  ;  reaching  .98  inch 
on  the  i8th,  with  .70  on  the  17th,  when  the  single 
rainfall  was  4.46  inches. 

WINDS. 

The  direction  of  the  wind  in  93  observations  gave 
12  N.,  I  S.,  o  E.,  42  W.,  6  N.  E.,  18  N.  W.,  o  S.  E., 
and  14  S.  W. — an  excess  of  21  northerly  and  68 
we.sterly  over  the  southerly  and  easterly,  and  indi- 
cating the  average  direction  for  the  month  to  be  W. 
17^^  10'  N.  The  westerly  winds  in  December  have 
uniformly  prevailed  over  the  easterly  by  an  average 
of  55.16  observations,  and  the  northerly  over  the 
southerly,  with  tAvo  exceptions,  by  an  average  of 
18.68,  Indicating  the  approximate  general  direction 
in  December  to  be  W.  18"^  43'  N.  The  relative  pro- 
gressive distance  travelled  by  the  wind  the  last 
month  was  71.17  units,  and  during  the  last  19  De- 
cembers 1 107  such  units,  an  average  of  58.26,  show- 
ing less  opposing  winds  the  last  month  than  usual. 
Strong  winds  were  noted  on  the  nth  and  28th. 


uco 

:5e 


-I-  -t- 


'"      'rTi  t^  yf  CO  I—  CO  Oi  f^ 

%  "ov  CO  "o  CO  °'n  "-I-  O  - 

rn  f^  rC  N  \0  N  fn 

I  -I-  -I-  -f  +  +  +  +  I 


?i 

^ 

z 

z 

z 

z 

A 

% 

'A 

^ 

'A 

r. 

"„ 

X 

"0 

"r, 

tT 

s. 

ft 

^ 

•<r 

^ 

m 

% 

y-, 

z 

z 

z 

z 

X 

a) 

tn 

z 

•z 

z 

t. 

"*■ 

rn 

m 

■^ 

^ 

S 

X 

in 

9 

? 

'^ 

p« 

^^^^■S^^s:;!S^iS& 


? 

„ 

« 

« 

ic 

'S 

0' 

■S  '^ 

3" 

3    0' 

3 

■8    3 

0 

Q 

+ 

+ 

+  + 

+ 

1    4- 

1 

4- 

1 

+    1 

-1- 

s 

^ 

s 

3 

1 

Si 

s 

? 

5      ON 

u 

- 

s, 

0 

s~  a 

g« 

g^  s> 

8^ 

% 

8' 

a  8^ 

8^ 

i 

s 

^ 

^  <§■ 

1 

S    qv 

i 

3 

1 

f   §! 

S 

iC* 

s> 

? 

8-  S^ 

s^ 

S-  8- 

8' 

% 

g~ 

8^  ? 

8- 

■q 

?  ?  g-  3,  3- 
-h  +  +    1    -1- 

3-  a  5  ?  %  2-  s 

-        -        f*        t»       0        <^      M 

1     1    4-  +  +  +  + 

+ 

c" 
.2 

1 

'u 

& 

i 

-       N       0       -1      >o 
fo     -      T    °.      ^ 
\0      *n    (O      rh   ■  fh 

r.  8  ^  ^   P>  '8   .■? 

-     -    0    o\    -^   t^  0 

0 

1 

i 

8 

r-.    a>    f^    ^    a\ 
4-     -i-     in     *h     f^ 

N     «     ■v    N     -.h    1^    Tf 

-3 

s  = 


■«•      Cn      fO 

1-- 

CO 

-   '  f*j 

0 

_ 

» 

•^■ 

OS 

<-) 

5 

W      0       « 

+    +     + 

+ 

T 

1         1 

0 

T 

1 

1 

OS 
1 

-1- 

1 

. 

<-)   -0    vq 

^ 

0 

rn    q 

„ 

„ 

tM 

« 

I^ 

rjy 

* 

^S     in    »o 

'O 

8- 

in    in 

»n 

■<)- 

¥ 

»o 

in 

g> 

E 

On      I*-      "^ 

■^^ 

M 

t    ^ 

t>- 

N 

„ 

OS 

00 

« 

>^ 

<*3       I-*      0 
10      >0      10 

in 

s; 

S;  nS 

-s 

Si 

a 

^ 

■a 

in-  f^Q  t'.gN'O-^'nMinvQ 


I  + 


T  I  I  +  I  +  I-  I  +  + 


f^     Q\   cr>     \n    "     -^    Q     w^Ov 
q>q     T-Onnq     q^     T*? 

M^OCOG6       C?*d\'Q_5_'0 


>nf^NO     ov—     i-^QNin 
wwpow'^qNi^ 


^,h  g   <  g 


n     c    i' 


*<    (/) 


TT      u       O       i) 

O    Z    0 


The  above  table  presents  the  average  results  of  a 
series  of  years  in  five  departments  of  meteorological 
observation.  The  longer  the  series  the  nearer  the 
appeoximate  average. 

The  Temperature  of  the  past  year  was  nearly  half 
a  degree  below  the  average  of  the  last  18  years. 
The  year  187S  was  the  warmest  on  my  record,  with 
an  average  of  49  57'-'.  while  1875  was  the  coldest 
with  an  average  of  45.15"^.  The  last  January  was 
the  coldest  with  one  exception  in  18  years.  Novem- 
ber and  December  were  extremely  warm  months 
for  the  season.  August  was  the  warmest  month  of 
1888,  usurping  the  place  of  July.  October  was  the 
coldest  in  iS  years,  without  an  exception. 

The  Face  of  the  Skij  was  remarkable  for  cloudiness, 
having  been  exceeded  but  twice  in  18  years.  The 
extremes  of  fair  sky  during  this  time  have  been  47.7 
and  61.8  per  cent.  May  was  remarkably  cloudy, 
also  August  and  the  autumnal  months.  January 
was  severely  cold  but  fair. 

The  Precipitation  also  has  been  most  remarkable, 
as  already  shown  by  comments  under  December. 
The  table  clearly  exhibits  the  monthly  excess  or  de- 
ficiency, while  the  footing  of  the  column  shows  an 
excess  of  17.78  inches  over  the  average  year,  while 
the  extremes  have  been  32.26  inches  in  1883,  and 
64-40  inches  in  18S8. 

The  Pressure  needs  little  remark  except  to  notice 
the  average  low  barometer  in  March  and  April,  and 
the  high  range  of  September  and  October.  The 
extremes  of  the  yearly  average  has  been  29  914  and 
-9  993  inches.  The  yearly  extremes  of  average  daily 
movement  have  been  .158  and  .211   inch. 

The  -Wiyuls  have  been  far  more  northerly  than  the 
average.  Only  two  months,  April  and  December, 
were  less  northerly,  while  the  entire  year  was 
23  1-4°  more  northerly  than  usual,  and  together 
with  the  excessive  cloudiness,  tended  to  render  the 
year  cool.  Not  a  single  month  the  past  year  gave 
an  excess  of  southerly  winds,  while  we  usually  have 
three  to  five  and  even  eight  months  with  such  ex- 
cess. D.  W. 

Natick,  Jan.  7,  1889. 


[Specially  cominited  for  The  Popular  Science  News.] 
ASTRONOMICAL    PHENOMENA    FOR   FEB- 
RUARY 1889. 

Moon's  I'hoses.  —  First  quarter,  Feb'y  7,  3h.  58m,, 
P.  M,  Full  Moon,  Feb'y  15,  5h,  17m.,  P.  M. 
Last  quarter  Feb'y  ^2,  6h.  55m.,  P.  M.  Times  are 
Eastern  Standard. 

The  I'lnnets.  — At  the  beginning  of  the  month 
Mercury  has  just  passed  its  greatest  elongation,  and 
may  be  seen  for  a  day  or  two  soon  after  sunset,  near 
the  western  horizon.  It  rapidly  approaches  the  sun, 
passes  inferior  conjunction  on  Feb'y  14,  and  by  the 
end  of  the  month  is  well  out  toward  its  greatest 
western  elongation,  but  cannot  l)e  well  seen  as  a 
morning  star  because  it  is  too  far  south  of  the  sun. 
Venus  is  still  an  evening  star,  and  on  Feb'y  18 
reaches  its  greatest  eastern  elongation  not  quite  47". 
It  is  gradually  Increasing  in  brilliancy,  but  will  not 
reach  Its  maximum  until  March.  It  will,  however, 
be  bright  enough  to  be  seen  on  any  clear  day  in  full 
sunlight  with  the  naked  eye,  provided  one  knows 
just  when  to  look  for  it.  It  generally  is  not  a  very 
easy  object  to  find,  but  when  It  is  found  one  wonders 
how  he  could  have  missed  it,  it  is  .so  bright  and  con- 
spicuous. Mars  is  still  an  evening  star  but  is  grow- 
ing gradually  fainter  and  sets  about  two  hours  after 
the  sun.  Jupiter  is  a  morning  star,  rising  at  a  little 
after  4  A.  M.,  Feb'y  i,  and  at  about  3  A.  M.,  on 
Feb'y  28.  It  is  in  the  constellation  Sagittarius 
and  moves  eastward  about  5°  during  the  month. 
Saturn  comes  to  opposition  with  the  sun  on  the 
morning  of  Feb'y  5,  and  will  then  be  on  the  merid- 
ian about  midnight.     At  the  end    of  the    month 


will  be  on  the  meridian  at  about  loh.  30m.,  P.  M. 
It  is  In  the  western  part  of  the  constellation  Leo. 
and  during  the  month  moves  about  2'^  westward. 
It  Is  8''  to  10"  west  and  north  of  the  first  magnitude 
star  Regulus  {Alpha  Leonis.)  Uranus  is  in  the 
constellation  Virgo  and  moves  slowly  westward 
during  the  month.  It  is  about  3-  north,  and  a  little 
east  of  the  brightest  star  of  the  constellation  Spica 
{Alpha  Virginius).  Neptune  is  about  5^^'  south  and 
a  little  east  of  the  Pleiades. 

Lake  Forest,  III.,  Jan.  6,  1888. 


LITERARY  NOTES. 

A  Pictorial  History  of    Ancient  Pharmacy,  by  Her- 
mann Peters.     Translated   from    the  German    by 
Dr.   William  Netter.     Published  by  G.  P.   Engle- 
hard  &  Co.,  Chicago.     Price  $2.cx). 
This  is  a  most  interesting  and  novel  work,  which 
every  druggist  and  physician  will  read  with  pleasure 
and  profit.     It  is  profusely    illustrated    with    repro- 
ductions of  old  wood-cuts,  representing  the  progress 
of  the  art  of  pharmacy  from  the  earliest  times,  and 
describes  at  length  the   mediieval    superstitions  re- 
lating to  medicine,  besides  giving  a  complete    his- 
tory of  its   development    into    the  more    legitimate 
science  of  the  present   time.     We    can    recommend 
the  book  to  all  Interested  in  the  subject. 

Chemical  Lecture  Notes,  by  Peter  T.  iVusten,  Ph.  D., 
Is  published  by  John  Wiley  &  Sons,  New  York,  at 
$1.00.  It  is  a  most  excellent  little  handbook,  and  Is 
especially  designed  to  help  the  student  over  the 
difiiculties  which  the  author's  experience  as  a  teacher 
have  shown  him  to  be  the  most  troublesome  to  the 
average  student.  Although  not  claiming  to  be  a 
complete  text-hook  of  the  science,  the  student  of 
chemistry  will  find  it  a  most  valuable  assistant. 

They  also  publish  a  new  edition  of  Ruskin's  Se- 
same and  Lilies,  at  $1.00,  which  has  been  revised  by 
the  author  and  supplied  with  copious  explanatory 
notes.  It  is  especially  adapted  for  study  by  classes, 
and  as  a  reading  book. 


An  excellent  book  for  boys  can  be  found  in 
Stories  of  I'eisons  and  Places  in  Aincriea.  by  Helen 
A.  Smith,  and  published  by  George  Routledge  & 
Sons,  New  York,  at  $1.50.  The  leading  facts  of 
American  history  are  told  in  a  very  readable  style, 
which  amuses  while  it  Instructs,  and  it  will  be  found 
fully  as  interesting  as  the  less  profitable  fictitious 
stories,  so  dear  to  the  heart  of  the  average  boy. 


D.  C.  Heath  &  Co.  of  Boston  also  publish  a  hook 
for  l>oys,  entitled  Testa,  by  an  Italian  writer.  Paolo 
Mantegazza.  We  are  afraid  the  style  is  rather  too 
heavy  and  formal,  and  the  hero  too  nearly  a  paragon 
of  perfection,  to  suit  the  taste  of  American  boys,  but 
it  contains  many  hints  upon  education  and  training 
which  parents  may  find  profitable. 

They  al.so  publish  Notes  on  the  Training  of 
Children,  by  Mrs.  Frank  Malleson.  and  a  most  ex- 
cellent Illustrated  Primer,  bv  Sarah  Fidler. 


The  Vest-Pocliet  Anatomist  (founded  upon  Gray), 
by  C.  Henri  Leonard.  M.  D.,  is  imblished  bv  tiie 
Illustrated  Medical  Journal  Co.  of  Detroit,  Mich., 
at  $1.00.  The  new  fourteenth  edition  of  this  work 
has  been  increased  in  size  by  the  addition  of  over 
one  hundred  pages  of  text,  and  one  hundred  engrav- 
ings; the  page  of  the  book  has  also  lieen  somewhat 
enlarged  to  acconmiodate  better  the  engra\ings. 
Besides  being  a  very  popular  dissecting  room  com- 
panion. It  has  become  also  a  very  popular  surgical 
case  companion  for  the  practitioner,  since  tiie  illus- 
trations show  at  a  glance  (being  photo-engraved 
from  the  English  cuts  of  Gray)  the  positions  of  all 
the  important  blood  vessels,  nerves,  muscles  and 
viscera. 


A.  Lovell  &  Co.,  New  York,  publish  Greene's 
Languai/e  Half  ISlanks,  (15  cents)  wliich  are  designed 
as  an  aid  to  the  student  of  granmiar  and  composi- 
tion. Teachers  interested  in  the  subject  should  send 
for  a  sample  copy. 


Pamphlets,  etc.,  received:  Mineral  Resources  of 
the  United  States,  by  David  T.  Dav,  published  by 
the  U.  S.  Geological  Survey.  Washington:  The 
Scientific  Work  of  .lohns  Hopkins  I'liirersity:  Leaf- 
lets and  Monographs  of  the  Industrial  Ediicaiion 
Association :  .lournal  of  the  Elishii  Mitchell  Scientific 
Society,  anil  the  Biennial  liejiort  of  the  Alahama 
Insane  Hospital. 
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THE  HYGIENIC  ADVANTAGES  OF 
COUNTRY  LIFE. 
Tiip;  comparative  advantages  of  a  residence 
in  the  coiintr}-  or  city,  is  a  subject  tliat  has  re- 
cently been  considerably  discussed  in  the  col- 
umns of  medical  and  scientific  journals,  and 
almost  invariablv  in  favor  of  the  former. 
Nevertheless,  the  tendencv  of  mankind  is  to 
collect  themselves  into  cities.  There  is  a 
constant  emigration  from  the  rural  districts 
towards  the  great  centers  of  population,  which 
more  than  supplies  the  loss  from  their  greater 
death-rate,  so  that  they  continually  increase 
in  size,  while  the  prosperous  farming  re- 
gions of  former  days  are,  in  many  cases,  al- 
most deserted.  Man  is  evidently  a  gregari- 
ous animal,  and  his  natural  tendency  is  to  a.s- 
sociate  himself  with  others  of  his  kind  for 
mutual  protection  and  enjoyment.  The 
crowded  tenement  houses  of  our  large  cities 
are  an  unpleasant  proof  of  this,  for,  although 
the  philanthropist  may  inveigh  against  the 
owner.s  of  such  buildings,  and  their  "  gra.sp- 
ing  oppression  "  of  the  poor  tenants,  the  fact 
remains  that  the  most  miserable  tenement 
house  is  but  a  result  of  the  law  of  supply  and 
demand,  and  that  with  an  entire  continent 
waiting  to  be  settled,  no  person  need  occupy 
such  body-and-soul-destroying  quarters  against 
their  will  for  a  single  day.  It  is  the  occu- 
pants, not  the  owners,  who  are  responsible 
for  the  existence  of  such  places. 

It  is  not,  however,  with  the  social  or  eco- 
nomical side  of  the  subject,  but  with  the  hy- 
gienic elVects  of  the  conditions  of  modern  life 
that  we  have  to  deal,  and  the  first  point  to  be 
noted  is  that  many  of  the  conditions  of  life  in 
cities  are  i<HnaturaI.  The  wild  animal  con- 
fined in  a  menagerie  soon  droops  and  dies, 
and  man,  whose  whole  system  is  adapted  to 
a  free  and  active  existence  in  the  open  air, 
cannot  submit  to  the  requirements  of  city  life 
without  more  or  less  injury.  The  city  dweller 
breathes  in  air  more  or  less  impure,  his  op- 
portunities for  exercise  are  limited,  the  con- 
stant noise  and  disturbance  must  eflect  his 
nervous  system  to  a  greater  or  less  degree, 
and  the  greater  competition  and  intensity  of 
tlie  struggle  for-cxistence,  while  it  necessarily 
developes  his  intellectual  faculties  to  an  unu- 
sual extent,  does  so  at  the  expense  of  his  bod- 
ily welfare. 

And  yet  tlie  hygienic  conditions  in  the 
countrv  are  not  in  every  case  superior  to  those 
of  the  city.  The  average  farm-house  is  not 
by  any  means  a  sanitarium.  Often  imper- 
fectly constrLicted,  it  is  an  insufticient  protec- 
tion against  the  cold  and  storms  of  winter, 
while  a  damp  cellar  filled  with  decaying  veg- 
etables, a  sink-drain  discharging  upon  the 
surface  of  the  ground  directly  under  the 
kitchen  w  indow,  aud  a  shallow  well  in  close 
proximity  to  the  barnyard  or  outhouse,  often 


furnish  an  abundant  crop  of  typhoid    fever, 
diphtheria  and  consumption. 

It  must  be  remembered,  however,  that  all 
these  sources  of  danger  can,  in  the  country, 
be  easily  avoided  at  a  small  cost.  A  dry, 
clean  cellar  is  but  a  matter  of  a  few  hours  ex- 
tra work,  and  a  proper  disposal  of  waste,  and 
an  uncontaminatcd  water  supply  are  very  sim- 
ple problems  in  connection  with  the  isolated 
farmhouse.  Pure  air,  agreeable  sights  and 
sounds,  a  sense  of  personal  security,  and  op- 
portunity for  leading  a  natural  untrammeled 
life,  are  within  the  reach  of  every  dweller  in 
the  country,  while  the  inhabitant  of  a  crowd- 
ed city,  no  matter  how  wealthy  he  may  be, 
can  only  obtain  these  advantages  to  a  very 
limited  degree. 

In  connection  with  the  increase  of  railroad 
and  other  rapid  transit  facilities  in  recent 
times,  the  remarkable  development  of  su- 
burban towns  aroimd  our  larger  cities  is  a 
matter  of  much  interest  and  importance. 
Numerous  beautiful  villages  and  small  towns 
are  growing  up  around  them,  the  residents  of 
which  make  of  the  neighboring  city  a  place 
for  business  only,  returning  each  day  to  their 
country  homes.  Communication  is  cheap, 
swift,  and  frequent,  and  all  the  business,  so- 
cial, and  other  advantages  of  the  larger  city, 
are  at  their  disposal,  while  the  healthful  con- 
ditions of  country  life  can  be  enjoyed  inuler 
the  most  favorable  conditions.  The  increase 
of  such  suburban  communities  is  a  most  en- 
couraging sign,  and  under  the  somewhat  on- 
erous conditions  imposed  upon  us  by  our 
modern  civilization,  they  give,  perhaps,  the 
mode  of  life  best  adapted  to  our  necessities, 
and  best  fitted  to  increase  our  physical  and 
mental  growth. 


[Specially  compiled  for   The  Popular  Science  News.'\ 

MONTHLY     SUMMARY     OF     MEDICAL 

'PROGRESS. 

BY    W.    S.    WELLS,    M.    D. 

At  a  late  meeting  of  the  Medical  Society  ot"  Lon- 
don. Dr.  Stoker  showed  a  patient  who  had  suffered 
from  goitre,  but  in  whom  repeated  applications  of 
the  galvano-cautery  to  the  nasal  passaged  had  re- 
sulted in  a  complete  disappearance  of  the  growth. 
The  patient  came  under  his  care  at  first  in  April, 
and  various  modes  of  treatment  afforded  no  relief. 
In  June  there  were  symptoms  of  rhinitis,  and  con- 
siderable thickening  of  the  turbinated  bones  was 
found.  The  hypertrophied  tissues  were  punctured 
and  scarified  with  the  galvanic  wire.  After  a  few 
applications  the  goitre  Ijegan  to  diminish,  and  it 
has  now  disappeared.  The  cauterizations  had  been 
continued  up  to  the  present  time,  at  fortnightly  in- 
tervals, other  treatment  being  suspended.  Dr. 
Stoker  suggested  that  the  nasal  treatment  h.ad  pro- 
duced reflex  irritation  of  the  vaso-motor  nerves, 
causing  constriction  of  the  blood  vessels  in  the 
gland,  and  diminution  o(  the  hypertrophy,  show- 
ing the  intimate  connection  between  the  func- 
tions of  the  thyroid  body  and  the  vaso-motor  sys- 
tem. 

The  danger  of  applying  cantharides  blistering 
over  the  region  of  the  heart  in  certain  cases  of  dis- 
ease of  this  organ,  is  called  to  the  attention    of  the 


profession  by  Prof.  Jacoud  of  Paris.  The  princi- 
pal contra  indication  is  the  presence  of  albumen  in 
the  urine.  It  is  most  important  to  ascertain  the 
state  of  the  kidneys  in  these  subjects.  If  there  be 
discovered  in  the  urine  even  the  smallest  trace  of 
albumen,  the  use  of  blisters  to  the  pnecordium 
ought  to  be  strictly  avoided.  Neglect  of  this  rule 
has  led  frequently  to  aggravation  of  the  case.  It  is 
easy  to  substitute  iodine  paint  to  the  praxordiuni  if 
cantharides  be  contra-indicated. 

The  treatment  of  ascites  by  faradization  was  re- 
commended by  Tripier,  but  Salfanelli  was  the  first 
to  report  a  favorable  result  from  such  treatment. 
The  case  was  one  of  cirrhosis  of  the  liver,  and  every 
means  had  been  tried  in  vain  to  effect  the  removal 
of  the  fluid  by  increased  diursis.  An  increased  ex- 
cretion of  urine  was  noted  after  the  first  applica- 
tson  of  electricity,  and  after  four  seances  the  ascites 
had  entirely  disappeared. 

As  the  causal  hepatic  condition  remained  im- 
changed,  however,  the  fluid  re-accumulated. 

Dr.  Muret  (/Jei-  Foiischritt)  has  recently  reported 
two  cases  of  ascites,  one  following  tubercular  peri- 
tonitis, and  the  other  an  enlarged  spleen.  In  both 
cases  a'  complete,  though  temporary,  disappearance 
of  the  ascites  was  obtained  by  Faradization. 

In  bronchorrhcea  excellent  results  from  the  use  of 
Terebene  have  been  obtained  by  Dr.  Martin  of  Lon- 
don. He  mentions  one  very  aggravated  case  of 
longstanding,  in  which  it  was  given  in  a  mixture 
as  follows: — Terebene,  M.X. ;  spirits  chloroform, 
M.X. — Mucilage  of  Tragacanth.  3i- — Syrup.  3ss. — 
Water,  to  §  i.  Four  doses  and  sometimes  five 
were  given  in  the  twenty-four  hours,  and  proved 
most  palatable  to  the  patient. 

The  eft'ect  upon  the  bronchial  secretion  was  im- 
mediate and  steadily'  maintained.  The  heart  also 
seemed  to  respond  to  the  stimulant  nature  of 
the  drug,  and  its  effects  upon  the  atonic  flatulent 
condition  of  the  bowels  and  stomach  were  remarka- 
ble. The  tongue  cleared,  the  appetite  increased, 
digestion  became  comfortable,  with  consequent  in — 
crease  in  general  strength ;  and  from  the  d.ay  the 
terebene  was  ordered  there  was  a  steady  impro\e- 
ment. 

Dr.  Stroinovsky.  in  the  Moscow  monthly  No- 
rosti  Terapii,  draws  attention  to  a  powerful  con- 
tracting action  of  Hydrastis  Canadensis  on  the 
blood  vessels  of  the  bladder. 

He  describes  a  case  of  intense  vesical  hematuria 
in  an  infant  seven  days  old,  in  which  the  bleeding 
was  completely  and  permanently  arrested  by  four 
doses  of  the  following  mixture  : — R.  •, — Fl.  Extr. 
Hydrastis  Canadensis,  Gtt.  vi. — Emulsionis  Anivg- 
dahf  Dulc — F§i — M.  A  teaspoonful  every  hour. 
A  warming  compress  over  the  vesical  region  was 
used,  also. 

The  local  treatment  of  diphtheria  by  spray  of 
solution  of  Sulphuret  of  Calcium  is  recommended 
by  Dr.  Geo.  E.  Hubbard,  New  York.  The  solution 
is  prepared  as  follows  : — Take  of  Lime,  one  part; — 
Sulphur,  two  parts; — Water,  twenty  parts.  Slake 
the  lime  with  some  of  the  water,  then  add  the  re- 
mainder and  the  sulphur.  Boil  to  twelve  parts  and 
filter. 

Under  the  use  of  ths  solution,  in  spray,  even 
sparingly  applied,  the  diphtheretic  patches  undergo 
a  change  in  a  few  hours.  The  temperature  soon 
subsides,  and  a  general  improvement  in  the  condi- 
tion soon  follows.  In  some  cases  the  patches  dis- 
appear entirely  in  a  day. 

If  the  false  membrane  has  developed  rapidly  be- 
fore the  physician  has  seen  the  patient,  this  spray 
will  even  then  be  eftectual  in  arresting  systemic 
poisoning,  and  soon  the  tough   membrane  will   be- 
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come  detached.  Do  not,  bv  anv  means,  allow  the 
patient  to  swallow  any  portion  of  the  false  mem- 
brane. By  gentle  manipulations  it  can  be  removed 
without  causing  any  irritation.  In  cases  of  very 
young  children  it  may  be  best  to  add  a  little  water 
to  the  solution,  at  first,  until  we  arc  satisfied  that  it 
does  not  irritate  the  tender  mucous  membrane. 

The  Doctor  also  thoroughly  fumigates  the  apart- 
ments with  sulphur,  and  administers  such  medicine 
as  may  be  indicated.  Tlie  principal  thing  to  do  is 
to  destroy  the  disease-germs  as  early  as  possible,  and 
he  believes  the  solution  under  consideration  does 
much  toward  preventing  constitutional  infection  as 
it  is  taken  into  the  patient's  stomach.  Its  stimu- 
lant, laxative,  and  somewhat  diaphoretic  and  di- 
uretic action  are  quite  marked. 

Ai'OMORPHiNE  is  highly  spoken  of  by  Stocquart 
{Jour,  de  Med.)  in  certain  cases  of  cough,  in  which 
the  paroxysms  are  frequent  and  expectoration  diffi- 
cult. Very  minute  doses  are  generally  sufficient. 
only  three  or  four  milligrammes  being  given  during 
the  entire  day.  It  is  generally  accepted,  and  cases 
of  intolerance  are  very  rare.  When  they  do  occur, 
they  consist  chiefly  of  colicky  pains,  nausea,  and  di- 
arrhoea. As  the  solution  of  hydrochlorate  of  apo- 
morphine  is  an  unstable  compound,  he  advises  the 
addition  of  a  few  drops  of  chlorhydric  acid,  which 
will  insure  its  preservation  and  not  affect  its  thera- 
peutical value. 

The  use  of  Pepsin  in  certain  surgical  cases  was 
suggested  to  Dr.  II.  B.  Douglass,  New  York,  in 
view  of  its  solvent  action  when  applied  to  diph- 
thretic  membrane.  He  has  found  it  useful  in  all 
ulcerations  covered  with  a  slough,  or  havinga  mem- 
branous base.  The  pepsin  is  applied  locally  to  di- 
gest this  slough  and  bring  about  a  healthy  condi- 
tion. The  efficacy  of  the  pepsin,  however,  ceases 
when  the  slough  has  dissolved.  Pepsin  is  best  ap- 
plied in  the  form  known  as  "  pepsin  in  scales  "  or 
as  an  ointment  with  Lanolin  as  the  base :  R.  — 
Pepsin,  Grs.  50  : — Lanolin  §  ss. — M.  In  cases  of 
ulcer,  in  which  the  base  was  covered  with  a  thick, 
yellowish  membrane,  "pepsin  in  scales"  was  ap- 
plied, and  in  a  week  the  membrane  had  entirely  dis- 
appeared, and  the  ulcers  were  in  a  healthy  condi- 
tion, ready  for  further  medication. 

The  Doctor  also  found  the  ointment  valuable  in 
cases  of  cicatricial  contractions  with  tendons  adhe- 
rent to  their  sheaths  following  cellulitis,  periostitis, 
&c.,  accompanying  abscesses.  Pepsin  ointment 
covered  with  cotton  dressing  soon  softened  the  cica- 
trix, and  released  the  adherent  tendon  by  dissolving 
the  cellular  element. 

Dr.  Kloman  of  Baltimore  reports  to  the  Mary- 
land Med.  Jour,  the  case  of  a  man,  S2  years  old, 
with  asthma,  and  accompanying  weak  heart,  to 
whom  he  gave,  with  prompt  benefit,  three  drops 
of  a  I  per  cent,  solution  of  nitro-glycerine,  it  hav- 
ing the  effect  of  averting  the  impending  attacks  of 
asthma. 

On  last  Thanksgiving  day  the  old  man  spent  the 
afternoon  and  evening  away  from  home,  and  when 
he  returned  was  thoroughly  chilled,  feeling  also  the 
commencing  shortness  of  breath.  His  wife  ad- 
ministered to  him  3  drops  of  the  solution  of  nitro- 
glycerine. The  effect  was  almost  instantaneous. 
He  soon  became  warm,  and  the  threatening  asth- 
matic attack  was  prevented. 

Reasoning  from  its  physiological  effects  upon  the 
capillaries — admitting  more  blood  to  the  surfaces — 
Dr.  Kloman  suggests  that  nitro-glycerine  might 
be  highly  beneficial  in  cases  of  threatened  gan- 
grene of  the  extremities.  Tabloids  of  nitro-glycer- 
ine have  lately  suj^erseded  the  solution  for  both  hy- 
podermic and  internal  administration. 

Dr.   Senvowski   {Gazeta  Lararska)    writes   that 


he  very  successfully  employs  fluid  extract  of  Hy- 
drastis Canadensis,  15  or  20  drops  three  or  four 
times  daily,  in  various  forms  of  Metrorrhagia ;  es- 
pecially' in  flooding  connected  with  puerperal  sub- 
involution, hemorrhagic  endometritis,  climacteric 
hemorrhage,  etc.  In  one  of  his  climateric  cases, 
however,  a  combination  of  the  hydrastis  extract 
with  that  of  ergot,  gave  better  results  than  hydras- 
tis alone. 

He  mixes  15  grammes  of  the  former  with  i  of  the 
latter,  and  gives  15  drops  of  this  mixture  four  times 
a  day. 

Dr.  Sinkler,  (Med.  Times)  uses  Rhigoline  for 
muscular  spasms.  In  a  case  of  spasmodic  contrac- 
tion of  the  left  trapezius  muscle,  in  which  other 
remedies  had  been  tried  in  vain,  the  Rhigolene 
spray  was  employed.  In  two  weeks  marked  im- 
provement followed.  Weir  Mitchell  has  used  this 
treatment  successfully  for  spasms  of  facial  muscles. 
It  is  necessary  to  be  careful  not  to  apply  the  spray 
too  long,  as  an  ulcer  has  followed  three-quarters  of 
a  minute's  spraying. 

Discussing  the  question  of  recurrence  of  malig- 
nant tumors.  Dr.  MoUiere,  of  Lyons,  thinks  that 
the  great  point  to  attend  to  in  estimating  the  proba- 
bility of  recurrence,  is  the  patient's  age.  If  he  be 
young  the  disease  is  so  certain  to  return,  that  he 
doubts  if  it  is  worth  while  to  operate.  After  fifty, 
there  is  a  fair  chance  that  recurrence  may  not  take 
place ;  after  seventy  it  is  almost  certain  that  the  pa- 
tient will  remain  free  from  the  disease. 

Dr.  Verneuil  of  Paris,  said :  That  after  the  ex- 
cision of  malignant  growths,  while  the  morbid  pro- 
cess is  in  abeyance,  a  prolonged  course  of  alkaline 
medication  should  be  adopted,  such  as  may  be  ob- 
tained by  the  use  of  Vichy  water,  magnesia,  etc.. 
together  with  arsenic,  with  a  view  to  neutralizing 
the  gouty  diathesis,  which  he  believes  to  be  the  pre- 
disposing cause  of  cancer. 

The  following  precautions  in  the  use  of  Hypoder- 
mic medications  are  given  in  the  llosji.  Oaz. 

Solutions  of  the  Alkaloids  soon  decompose  and 
should,  therefore,  be  freshly  prepared.  When  Tab- 
loids are  preferred  commence  with  the  smallest  size. 

The  dose  hypodermically  is  less  than  by  the 
stomach. 

Great  care  should  be  taken  not  to  throw  the  in- 
jection into  a  vein,  and  so  produce  a  sudden  over- 
whelming effect.  Fatal  collapse  might  ensue  from 
injecting  air  into  a  vein.  While  absorption  of  an 
injection  over  the  temple  or  chest  is  twice  as  rapid 
as  el-sewhere,  it  should  be  remembered  that,  in  the 
chest,  it  has  been  followed  by  instant  death. 

Syncope  may  follow  an  injection,  if  the  patient 
do  not  remain  quiet  and  lying  down. 

For  safety  and  freedom  from  pain,  an  injection 
should  be  made  in  the  outside  of  the  arms  or  thighs, 
or  in  the  abdomen  or  back.  Injections  should  not 
be  made  over  bony  prominences,  or  into  inflamed 
or  tense  tissues.  Mercury,  Ergot,  &c,  are  best'  in- 
jected into  muscles,  as  in  the  nates. 

It  is  not  usually  considered  safe  to  repeat  an  in- 
jection (as  of  morphine)  sooner  than  half  an  hour. 

Th£  . Journal  de  .Medicine  de  Paris,  AiTccif,  that  al- 
kaline medicaments  should  be  given  before  meals. 
Iodine  and  its  preparations  should  be  given  during 
fasting,  when  they  become  rapidly  absorbed  in 
their  own  forms,  and  do  not  undergo  the  changes 
caused  by  the  presence  in  the  stomach  of  food,  acids, 
and  starchy  materials.  Acids  arc  best  taken  mid- 
way between  meals,  when  they  become  rapidly  dif- 
fused. If,  however,  it  is  desired  to  limit  the  pro- 
duction of  gastric  juice,  they  are  given  just  preced- 
ing a  meal.  Arsenic,  copper,  and  like  irritants 
come  after  meals;  likewise  cod-liver  oil,  phosphates, 
and  malt  preparations. 


The  internal  use  of  Phenic  Acid  in  pruriginous 
affections  is  highly  spoken  of  by  Dr.  Angagneur  in 
Revue  Gen.  de  Clinique  et  de  Therap.  It  is  especially 
efficient  in  eczema  and  psoriasis. 

He  gives  it  in  the  following  combination: — R. — 
Phenic  Acid  Crystals — Grs  vij. — Syr  Auranti  §vj. 
• — Glycerine,  q.  s.  to  dissolve  the  acid.  The  dose 
for  an  adult  is  two  teaspoonfuls  daily. 

Fissures  of  the  tongue  may  be  cured,  according 
to  Schwimmer  {Revu.de  Therap.)  by  applying  the 
following  mixture  five  or  six  times  daily ;  R.  — 
Papayotine — 2  parts; — Glycerine: — Aqua> : — m  10 
parts. 

Dr.  Str.\ub,  (Netherlands,)  as  a  means  of  diag- 
nosing Corneal  Ulcer  instills  into  the  eye  a  saturat- 
ed solution  of  Fluorescine,  rendered  slightly  alk.a- 
line  by  adding  0.5  per  cent  of  soda. 

Any  portion  of  the  cornea  which  is  deprived  of  its 
epithelial  investment  will  thereby  be  colored  a  bright 
green,  while  the  .sound  portion  is  unaffected.  The 
solution,  he  asserts,  is  perfectly  inocuous. 

Bern.\rd  Persh  has  obtained  excellent  results 
from  the  following,  for  tape-worm  :  R. — Ol  Cro- 
tonis,  Gtt.j — Chloroform.  3i — Glycerine  §  i.  M. — 
This  dose  is  taken  on  an  empty  stomach,  in  the 
early  morning,  without  preliminary  preparation. 
It  is  not  disagreeable  to  take,  and  operates  prompt- 
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THE  VERDICT   OF  SCIENCE  IN  RELATION 

TO   ALCOHOL. 

BY    SAMUEL    BRAZIER. 

This  paper  is  intended  to  enable  the  general 
reader,  who  may  have  little  time  to  search  for  the 
evidence  himself,  to  form  an  intelligent  judgment, 
by  presenting  not  mere  opinions  based  on  hypoth- 
eses, but  facts  ascertained  by  careful  experiment, 
and  the  deductions  drawn  from  these  facts  by  emi- 
nent medical  men.  The  most  contradictory  medical 
opinions  can  be  quoted  on  this,  as  on  almost  all 
other  questions.  I  propose  to  quote  only  those  who 
have  paid  special  attention  to  this  particular  subject. 
All  other  opinions  are  worthless. 

In  order  that  we  may  justly  appraise  the  dietetic 
value  of  alcohol,  let  us  recall  the  main  facts  respect- 
ing the  nature  of  food  and  the  processes  of  digestion. 

Why  is  food  required  at  all .'  It  is  required  to  sup- 
ply two  great  wants  of  the  body — material  to  build 
up  the  structure  and  fuel  to  maintain  the  tempera- 
ture. Every  action  performed,  even  every  thought 
that  passes  through  the  mind,  occasions  the  wearing 
away  of  some  tissue  of  the  body.  This  waste  has 
constantly  to  be  repaired.  The  body  is  being  con- 
stantly worn  down,  and  must  be  constantly  built  up. 
Nature  supplies  the  materials  for  this  purpose  in 
those  foods  which  are  called  nitrogenous  or  albumi- 
nous, such  as  albumen,  fibrine,  gluten,  etc.  These 
elements  of  nourishment  make  up  about  two-fifths 
of  all  the  food  in  nature.  The  other  three-fifths 
consist  of  the  elements  of  respiration,  or  non-nitro- 
genous or  amylaceous  foods,  such  as  sugar,  starch, 
oils  and  fats,  which  are  burnt  up  in  the  svstem  to 
maintain  the  temperature. 

The  body  has  but  one  other  great  want — a  dissol- 
vent, by  which  the  food  can  be  liquified  and  carried 
to  every  part  of  the  body.  For  this  purpose  nature 
supplies  one  fluid  only — water.  All  the  fluids  of 
the  body  are  water  only,  except  the  solid  matter  that 
they  hold  in  solution. 

Now,  nature  having  provided  these  two  kinds  of 
food  to  meet  the  two  great  wants  of  the  body,  what 
are  the  means  by  which  they  are  rendered  available 
for  the  body's  use.'  How  can  the  nitrogenous  foods 
be  converted  into  bone,  sinew,  muscle,  nerve  and 
every  structure    of  which    the    hoily    is   composed.' 
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And  how  can  the  amvlaccous  foods — the  fats, 
starches  and  sugars — be  brought  into  a  condition  to 
l)e  burnt  up  so  that  the  body  can  maintain  its  heat? 
Tlie  answer  is.  they  tiiiist  all  be  convefted  into 
blood.  Here  is  the  process,  briefly  stated:  Food 
is  first  taken  into  the  mouth  and  mixed  with  the 
saliva  during  mastication.  It  is  then  passed  down 
the  gullet  into  the  stomach,  where  it  is  dis.solved  by 
I  he  gastric  juice  and  converted  into  a  liquid  called 
I  liyme.  When  properly  chymified  it  is  passed 
tlirough  the  pylorus  into  the  duodenum,  a  name 
applied  to  the  first  twelve  inches  of  the  intestinal 
(anal.  Here  it  receives  bile  from  the  liver,  and 
pancreatic  juice  from  the  pancreas,  and  is  converted 
into  a  milky  liquid  called  chvle.  It  is  then  taken  up 
by  numerous  little  vessels  called  absorbents  and 
conveyed  in  the  venous  current  of  the  blood,  as  it 
is  passing  on  its  way  from  all  parts  of  the  bodv  to 
the  heart.  It  enters  the  heart  at  the  right  auricle, 
which  contracts  and  forces  its  contents  down  into  a 
lower  chamber  called  the  riglit  ventricle,  from  which 
it  is  forced  into  the  pulmonary  arteries  and  conveved 
to  the  lungs.  Here  it  comes  into  contact  with  the 
]Hiritying  and  revivifying  oxygen  of  the  air,  is  con- 
verted into  red  or  arterial  blood,  and  fitted  to  supply 
tlie  material  which  the  body  requires  to  repair  the 
waste  continually  going  on  in  all  its  tissues.  It  is 
now  conveyed  from  the  lungs  to  the  heart  again, 
entering  the  left  auricle,  which,  contracting,  forces 
the  new-made  blood  into  the  left  ventricle,  from 
w  liich  it  is  conveyed  by  the  arteries  to  every  part  of 
I  he  human  system.  Every  organ  and  every  struc- 
ture of  the  body  absorbs  from  the  blood  exactlv  that 
material  which  it  requires,  and  so  the  body  is  con- 
stantly supplied  with  fresh  material  and  the  old 
worn-out  matter  is  carried  away  in  the  venous  cur- 
nnt  of  the  blood  to  be  eliminated  from  the  s^'stem. 
It  is  by  this  process  only  that  the  living  temple  can 
1)0  rebuilt  and  warmed.  Food  must  be  converted 
into  blood  before  it  can  be  used  for  the  sustenance 
of  the  body.  It  will  prevent  serious  mistakes  and 
ilolusion  to  remember  distinctly  that  the  appropria- 
tion of  food  from  the  blood  is  the  exclusive  fountain 
of  the  vital  forces.  Health  and  life  depend  abso- 
lutely on  the  conversion  of  food  into  blood  and  its 
further  conversion  from  blood  into  the  various  sub- 
stances of  which  the  body  is  eomposcd. 

Bearing  this  fact  in  mind,  we  shall  be  prepared  to 
sec  clearly  that  any  substance  that  cannot  be  con- 
verted into  blood  and  become  part  of  the  body  is  not 
a  true  food.  Carbonate  of  lime,  chloride  of  sodium 
(common  salt)  are  constituent  parts  of  the  blood 
and  become  part  of  the  substance  of  the  body. 
They  are  therefore  foods.  Arsenic  and  strychnia 
are  not  constituent  parts  of  the  blood  or  any  part  ot 
the  body,  and  therefore  they  are  not  foods. 

Into  this  latter  class  of  substances  must  be  placed 
the  agentalcohol,  with  which  we  are  nowconcerned. 
Just  as  much  as  arsenic  or  strychnia  it  is  a  foreign 
substance,  which  cannot  be  converted  into  any  part 
of  the  body  or  blootl. 

Alcohol  is  a  siiJisiance  foreiyu  to  the  human  system. 

For  this  first  clear  verdict  of  science  I  propose  to 
quote  high  medical  authority. 

Justus  Von  Liebeg,  (Letters  on  Chemistry)  : 
"Beer,  wine,  spirits,  etc.,  furnish  no  element  capa- 
ble of  entering  into  the  composition  of  the  blood, 
muscular  fibre,  or  any  part  which  is  the  seat  of  the 
vital  principle." 

Prof.  Von  Moleschott :  "Alcohol  does  not  effect 
anv  direct  restitution  nor  deserve  the  name  of  an 
alimentary  principle." 

Dr.  Edward  Smith,  V.  R.  S.  :  "Alcohol  is  not 
true  food,  and  it  neither  warms  nor  sustains  the 
body  by  the  elements  of  which  it  is  composed." 

Dr.  T.  K.  Chambers,  (Renewal  of  Life)  :  "It  is 
■clear  that  we  must  cease  to  regard  alcohol  as  in  anv 


sense  an  aliment,  inasmuch  as  it  goes  out  as  it  goes 
in,  and  does  not,  so  far  as  we  know,  leave  any  of 
its  substance  behind  i,t." 

Dr.  Markham  (British  Medical  Journal.  1861)  : 
"It  is  to  all  intents  a  foreign  agent,  which  the  body 
gets  rid  of  as  soon  as  possible.  *  •  *  Part,  and 
probably  the  whole,  of  it  escapes  from  the  body,  and 
none  of  it,  so  far  as  we  know,  is  assimilated  or 
serves  for  the  purposes  of  nutrition.  It  is  therefore 
not  a  food,  in  the  eye  of  science." 

If,  therefore,  alcohol  is  a  substance  entirely  for- 
eign to  the  human  body,  and  can  never  become  a 
constituent  part  of  it,  the  idea  of  nourishing  or 
building  up  the  body  with  it  is  a  mere  delusion. 
Various  parts  of  the  body  require  starch,  sugar,  lime, 
iron,  but  no  part  ever  requires  alcohol.  To  dream 
of  building  up  the  body  with  alcohol  is  as  unscien- 
tific and  irrational  as  to  attempt  to  make  bread  with 
sand  or  to  build  a  brick  house  with  smoke. 

.The  testimony  of  science,  deduced  from  the  most 
careful  observation  and  experiment,  warrants  the 
further  proposition  that 

The  sole  and  unvaried  action  of  alcohol  in  the 
human  system  is  that  of  a  disturber  and  destroyer. 

There  is  no  structure  in  the  body  that  it  does 
not  injure.  It  alters  the  chemical  composition  of 
the  blood  and  other  fluids,  destroying  the  blood 
corpuscles  and  precipitating  the  pepsin  of  the 
gastric  juice ;  it  inflames  every  membrane,  irritates 
every  tissue,  deadens  nervous  filament  and  kills 
molecular  life.  It  interferes  with  the  regular  and 
healthy  performance  of  every  function,  its  presence 
everywhere  in  the  system  causing  excitement  and 
necessitating  extra  work  in  every  organ  for  its  ex- 
pulsion from  the  body.  It  passes  out  of  the  system 
as  it  went  in,  unchanged,  its  passage  through  caus- 
ing that  wasteful  expenditure  of  power  by  those 
organs  that  are  engaged  in  expelling  it.  which  is 
sometimes  so  fatally  mistaken  for  increased  strength. 
Bv  its  influence  on  the  organs  of  nutrition  it  pre- 
vents the  creation  of  blood  and  the  assimilation  of 
food,  and  also  retains  in  the  body  the  waste  matter 
that  nature  could  eliminate  :  that  is  to  say,  it  arrests 
that  vital  metamorphosis  on  which  the  health  and 
vigor  of  the  body  entirely  depends. 

In  i86o  the  distinguished  physiologists  Tallemand 
and  Ferrin  and  the  chemist  Duray  carried  on  a 
series  of  careful  experiments,  with  admirable  appa- 
ratus, on  men  and  dogs,  the  details  of  which  are 
given  in  the  great  French  work,  "On  the  Role  of 
.\lcohol  and  Other  Aniesthetics  in  the  Organism." 
The  conclusion  at  which  they  arrive  is  thus  ex- 
pressed: "Facts  establish,  from  a  physiological 
point  of  view,  a  line  of  demarcation  between  alcohol 
and  foods.  These  latter  restore  the  forces  without 
the  organism  betraying,  by  disturbed  function  or  by 
outward  agitation,  the  labor  of  repair,  which  is 
accoiuplished  silently  in  the  woof  of  the  tissues. 
Alcohol,  on  the  other  hand,  immediately  provokes, 
even  in  a  moderate  do.se.  an  excitement  which  ex- 
tends through  the  entire  economy." 

Dr.  Chambers:  "On  the  whole,  we  may  conclude 
that  the  effect  of  continued  small  doses  of  alcohol  is 
to  diminish  vital  metamorphosis,  to  make  it  irregu- 
lar, and  to  induce  in  healthy  people  the  necessity 
for  crises  of  evacuation." 

Dr.  Edward  Smith:  "Since  alcohol  in  every 
form  acts  as  a  disturbing  agent  in  health,  its  use 
must  tend  to  injury." 

Dr.  C.  B.  Williams,  in  his  Principles  of  Medicine, 
says  it  "predisposes  to  attacks  of  fever  and  many 
other  diseases,  and  causes  manv  a  victim  to  sink 
after  accidents  and  operations  which  would  have 
been  trifling  affairs  in  more  sober  subjects." 

Liebig,  referring  to  the  poorly-clad  laborer,  says  : 
"Spirits,  by  their  action  on  the  nerves,  enable  him 
to  make  up  the  deficient  power   at    the   expense    of 


his  body — to  consume  today  that  quantity  which 
ought  naturally  to  have  been  employed  a  day  later. 
He  draws,  so  to  speak,  a  bill  on  his  health,  which 
must  alw.ays  be  renewed,  because,  for  want  of  means, 
he  cannot  take  it  up;  he  consuines  his  capital  in- 
stead of  his  interest,  and  the  result  is  the  inevitable 
bankruptcy  of  his  body." 

The  conclusions  of  science  may  be  briefly  sum- 
marized :  Alcohol  never  assists  assimilation  or  the 
building  up  of  the  body,  like  food  ;  it  never  warms, 
like  oil  or  sugar;  it  never  aids  circulation,  like 
water;  it  never  promotes  healthy  elimination,  like 
exercise;  it  never  restores,  like  rest  and  sleep.  On 
the  other  hand,  it  injures  and  destroys  structure, 
interferes  with  function,  retards  digestion,  and  pre- 
vents assimilation  and  elimination,  diminishing  the 
normal  amount  of  power  generated  in  the  body  and 
wasting  its  forces  for  its  own  expulsion.  On  enter- 
ing the  stomach,  it  undergoes  none  of  the  processes 
to  which  food  is  subjected,  but  flies  immediately  to 
the  nervous  centres  and  the  brain,  and  by  deadening 
the  nervous  sensations  induces  the  delusive  feelings 
of  warmth  or  strength,  which  are  really  the  lessened 
sensations  of  cold  or  fatigue.  It  is  probably  quite 
accurate  to  say  that  any  supposed  benefits  attributed 
to  alcohol  are  hypothetical,  while  its  injurious 
effects  are  matters  of  .scientific  demonstration.  LTn- 
questionably,  in  the  human  system,  nature  treats  it 
as  an  intruder  and  an  enemy,  and  nature  will  not 
accommodate  herself  either  to  our  ignorance  or 
our  prejudices. 
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THE  VITAL  SPARK:     WHAT  IS  IT.? 

nv    IVI.   J.    GASTON. 

What  is  the  vital  spark  which  animates  or- 
ganic life.'  The  origin  of  vitality  is  as  truly  one  of 
Nature's  dark  secrets,  utterly  hidden  from  the  eve  of 
the  scientific  man  of  today,  as  from  the  perceptions 
of  the  earnest  inquirers  of  four  thousand  years  ago. 

There  is  more  known  of  the  method  of  its  mani- 
festations and  growth  than  they  knew,  but  whether 
a  correlative,  or  a  substantive  of  heat,  light  or  elec- 
tricity, whether  measurable  or  immeasurable,  there 
is  one  thing  pretty  well  ascertained,  and  that  is  that 
there  is  a  fixed  quantity  apportioned  to  things  and 
to  manl-ind,  and  that  vitality  is  an  individual  allot- 
ment, a  .separate  characteristic,  so  to  speak,  be- 
stowed upon  each  individual  member  of  the  organic 
creation,  no  two  things  of  the  same  variety  and  ge- 
nus receiving  the  same  quantity. 

The  albuminous  elementary  matter  which  forms 
the  cells  and  the  body  substance  of  protozoa,  is  so  sim- 
ilar in  structure  to  the  vescicles  of  which  plants  are 
composed,  and  which  is  a  cell,  followed  by  a  multi- 
plication of  cells  of  mucilaginous  matter,  so  great 
is  the  resemblance  of  each  substance  to  each,  that  it 
is  with  the  greatest  difficulty  that  it  can  be  deter- 
mined which  is  plant  and  whicli  is  animal.  To  this 
day  it  is  a  matter  of  doubt  wb.ether  it  is  scientifically 
correct  to  classify  the  sponge  with  the  animal  or  the 
vegetable  kingdom.  It  is  from  the  action  of  the 
vitalizing  principle,  and  in  consequence  of  deductions 
drawn  from  rational  indications,  that  this  organism 
is  classed  as  an  animal  at  all.  It  is  the  lowest  form 
of  animal  life,  gelatine  supported  bv  horny  fila- 
ments, or  by  chance,  by  a  calcareous  or  silicious 
skeleton  framework,  with  less  individuality  than  the 
monad. 

While  the  sponge  itself  presents  a  distinct  form, 
to  our  view,  there  is  no  means  of  detecting  the 
builders  of  the.se  subinanne  structures.  The.se  frag- 
ile Polypi,  which  construct  the  large  as  also  the 
smallest  of  the  sponge  tribe,  are  such  delicate  tissues 
as  to  be  imperceptible,  but  shrunk  into  the'r  holes 
they  build    the  wonderful   structures  which   reveal 
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bj  their  tangibility  the  work  of  these  mighty  myri- 
ads. 

Huxley  published  a  very  highly  interesting  arti- 
cle in  McMillan's  Magazine,  Jan.  1S76.  •  On  the 
border  Territory  between  the  Animal  and  Vegetable 
Kingdom,"  in  which  he  traces  analogies  and  differ- 
ences between  the  smallest  of  microscopic  organ- 
isms, and  in  which  he  shows  that  investigators  under 
the  general  name  of  "monads"  have  classed  vege- 
table organisms,  "which  conclusion  would  be  very 
satisfactory,  if  it  were  not  equally  easy  to  show  that 
there  is  really  no  reason  why  it  should  not  be  an 
animal." 

He  is  speaking  of  the  lletcromita  and  says  it  and 
numerous  other  organisms  are  grouped  under  the 
general  name  of  monads,  but  they  all  can  be  ob- 
served to  take  solid  nutriment,  and  that  they  have 
therefore  a  virtual,  if  not  an  actual  mouth  and  di- 
gestive cavity,  and  thus  come  under  Ci:vier's  defini- 
tion of  an  animal. 

Ruskin.  in  his  definition  of  a  plant,  says  the  root 
has  three  functions:  ist.  To  hold  the  plant  in  its 
place.  2d,  To  nourish  it  with  earth.  3d,  To  re- 
ceive vital  power  for  it  from  the  earth.  He  calls 
the  root  the  fetter  to  the  plant,  and  "  Its  root  is 
thus  a  form  of  fate  to  the  tree,  chained  to  its  place, 
to  abide  happy  or  perchance  tormented."  The 
plants  receive  their  nourishment  from  the  earth, 
and  he  as.serts  that  vitality  alone  is  secured  from  the 
grasp  on  the  soil,  slight  it  may  be,  but  it  must  be 
connected  with  the  soil. 

"  There  are  some  plants  which  appear  to  derive 
all  their  food  from  the  air  which  need  nothing 
but  a  slight  grasp  of  the  ground  to  fix  them  to 
their  place.  Yet  if  we  were  to  tie  them  into  that 
place  in  a  framework,  and  cut  them  from  their  roots, 
they  would  die.  Not  only  in  these,  but  in  all  other 
plants,  the  vital  power  by  which  they  shape  and 
feed  themselves,  whatever  that  power  may  be,  de- 
pends on  the  slight  touch  of  earth,  and  strange  in- 
heritance of  its  power.  It  is  as  essential  to  a  plant 
life  as  the  connection  of  a  head  of  an  animal  with 
its  body.  Divide  the  feeble  nervous  thread  and  all 
life  ceases." 

He  traces  the  strange  power,  or  gift,  vitality,  to 
the  earth,  and  intimates  that  the  germ  of  life  that 
enables  the  plant  to  live,  thrive,  and  fructify,  is  de- 
rived from  the  earth  and  by  the  aid  of  its  own  func- 
tional activity. 

Huxley,  however,  .says  that  the  contractility  which 
is  the  fundamental  condition  of  locomotion,  has 
not  only  been  discovered  to  exist  far  more  widely 
among  plants  than  was  formerly  imagined  but  in 
plants  the  act  of  contraction  has  been  found  to  be 
accompanied,  as  Dr.  Burdon  Sanderson's  interesting 
investigations  have  shown,  by  a  disturbance  of  the 
electrical  state  of  the  contractile  substance  to  that 
which  was  found  by  Du  Bois  Reymond  to  be  a  con- 
comitant of  the  activity  of  ordinary  muscle  in  ani- 
mals." We  are  led  to  think  of  an  organ  of  activity, 
perhaps  of  a  vitalizing  activity,  derived  from  some 
o;her  source  than  that  derived  from  the  earth. 

Huxley  says  farther  "  that  there  are  certain  or- 
ganisms which  pass  through  a  monad  stage  of  ex- 
istence, as  the  myosmycites  which  are  at  one  time  in 
their  lives  '-dependent  upon  external  sources  for 
their  protein  matter,  or  are  animals  ;  and  at  another 
manufacture  it,  or  are  plants,"  and  that  there  may 
•be  yjt  others,  as  is  possibly  the  case  with  the  true, 
parasitic  plants,  which  can  only  manage  to  put  to- 
gether materials  still  better  prepared  —  still  more 
nearly  approximated  protein,  until  we  arrive  at  such 
animals  as  I'sorospeniiiu  and  the  Panhistophyton, 
which  are  as  much  animal  as  vegetable  in  structure, 
but  are  animal  in  their  dependence  on  other  ani- 
mals for  food." 


PRACTICAL  MINU-HEALING. 

A  CHkisTiAN  Scientist,  whose  time  was  fully 
occupied  in  thinking  about  the ,unreality  of  disease 
at  $2  per  think,  once  treated  a  highly  unapprecia- 
tive  man  for  a  chronic  nervous  affection  of  a  very 
painful  character."  After  this  man  had  depleted 
his  purse  by  spending  $40  thus,  without  any  im- 
provement, he  desired  to  know  when  he  should  be- 
gin to  get  better. 

Then  the  Christian  Scientist  waxed  wroth  and 
said:  "O  you  of  little  faith!  Know  that  you 
would  already  have  been  cured,  if  you  had  believed 
me  when  I  told  you  that  your  pain  was  not  real. 
Pain  and  suffering  do  not  exist;  they  are  merely 
phantasms  of  the  brain.  There  is  no  such  thing  as 
matter,"  continued  he  with  such  emphasis  that  it 
rattled  some  silver  dollars  in  his  pocket,  "  none, 
whatever;  the  only  real  thing  is  thought.  All  this 
is  too  subtle  for  your  commonplace  mind,  and  hence 
I  can  do  nothing  for  you  ;  you  had  better  go  and  fill 
your  coarse,  unappreciative  system  with  drugs." 

Then  a  vision  of  $40  that  had  vanished,  and  of 
pain  that  had  vanished  not,  came  before  the  mind 
of  that  long  suffering  man,  and  he  arose,  and  he 
took  that  Christian  Scientist,  and  he  mopped  the 
floor  with  him,  smiting  him  sore  upon  the  head  and 
back,  so  that  when  he  was  through,  congestion, 
abrasions,  contusions,  incipient  echyiTio.ses  and 
epistaxis  were  among  the  phenomena  presented  by 
his  Christian  countenance. 

"  There  is  no  real  suffering,  said  the  Unapprecia- 
tive inan,  with  withering  scorn.  The  bruises  on 
your  alleged  head  are  entirely  hypothetical ;  the 
choking  I  gave  you  was  simply  an  idea  of  mine, 
and  a  devilish  good  idea  too  :  the  pain  which  yon 
feel  is  merely  an  intellectual  phantasy,  and  your  nose 
bleed  is  only  one  of  the  ideal  conceptions  of  the 
cerebral  mass.  Believe  the.se  things  not  to  exist 
and  they  vanish.  Good-day,  sir."  And  the  patient 
departed. — The  Medical  Visitor. 


MEDICAL  MEMORANDA. 

Doctors  Who  Talk  Shop.  ^The  Lancet  says 
that  scientific  teaching  is  becoming  so  common  that 
it  is  desirable  to  guard  against  the  random,  careless 
employment  of  high-sounding  terms.  The  misap- 
plication or  wrong  pronunciation  of  a  technical 
term  may  sometimes  be  merely  a  "source  of  inno- 
cent merriment,"  but  it  frequently  serves  to  damage 
a  reputation.  There  are  few  things  more  pitiable 
than  a  medical  man  who  continually  "airs  his 
knowledge"  by  the  use  of  technical  terms  which  he 
has  no  reason  to  believe  that  his  hearers  understand. 
It  is  well  for  our  profession  that  scientific  teaching 
is  lessening  the  number  of  such  unfortunates. 

II.\Y  Fever.  — Dr.  Morell  Mackenzie,  in  his 
monograph  on  this  complaint  and  its  treatment, 
says  that,  among  races,  the  English  and  American  ; 
among  classes,  the  upper  and  cultivated ;  and  of 
the  sexes,  the  inales  are  especially  susceptible  to 
hay  fever.  In  the  north  of  Europe  it  is  almost  un- 
known. It  is  rare  in  P" ranee,  Germany.  Italy  and 
Spain;  whereas  in  England  it  is  frequent,  and  in 
America  prevalent.  Again,  99  per  cent,  of  its  mar- 
tyrs are  of  the  upper  class,  while  agricultural  la- 
borers, who  are  inost  exposed  to  the  cause  of  the 
complaint,  are  less  subject  to  its  attacks.  Lastly, 
the  male  sex  is  more  liable  to  it  than  the  female,  in 
the  ratio  of  three  to  one.  He  gives  its  cause — 
"the  entrance  into  the  eyes  and  air-channels  of 
those  predisposed  to  the  ailment,  of  minute  particles 
of  vegetable  matter  from  grasses  and  plants  in 
Hower" — and  its  cure,  chiefly  cocaine  in  one  form 
or  another,  or  residence  in  certain  mountain  or  sea- 
shore localities  which  are  (r\it;  from  the  disease. 
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various  expositions,  Philadelphia,  St.  Louis,  Louisville,  and 
New  Orleans,  at  all  of  which  medals  were  awarded. 


Dr.  H.  K.  IIorsoN,  Memphis,  Tenn.,  says,  *'  I  have  made 
use  of  '  Colden's  Liquid  Beef  Tonic'  in  several  cases  of  con- 
sumption and  general  debility,  and  have  found  it  to  act  admira- 
bly in  such  cases  asa  nutritive /oo(i  andtonic." 


Health  Food.  — The  wheat  ^^luten,  ccdd-blast  flour,  cereal 
coffee,  and  extracts  of  barley,  always  jrjve  the  g^reatest  satisfac- 
tion, and  can  be  recommended  to  all  persons  suffering  from  de- 
bilitated systems,  or  from  that  bane  of  life,  dyspepsia.  Give 
these  foods  atrial,  or  write  for  a  descriptive  circular. 


Stop  that  Cough.  —  Many  people  neglect  what  they  call  a 
simple  cold,  which,  if  not  checked  in  time,  may  lead  to  Lung 
trouble.  Scott's  Emulsion  of  Pure  Cod  Liver  Oil  with  Hy- 
pophosfkitcs,  will  not  only  stop  the  cough  but  heal  the  lungs. 
Endorsed  by  thousands  of  I'hysicians.  Palatable  as  milk.  Sold 
by  all  Druggists. 


Mr.  David  Boyle,  inventor  and  manutacturcr  of  the  Boyle 
Ice  Machine,  has  recently  closed  a  contract  with  Col.  C.  C. 
Flowerree  for  another  machine  of  the  same  plan  that  has  been 
so  successfully  run  by  the  Klowerree  Ice  Company  of  Vicks- 
burg.  Miss.,  ior  a  number  of  years.  The  new  machine  is  to  be 
delivered  by  the  first  of  February,  and  will  be  put  up  and  run- 
ning by  the  first  of  April,  in  ample  time  for  the  coming  sea- 
son's business.  This  will  give  the  Flowerree  ice  works  a  ca- 
pacity of  thirty  tons  per  day.  The  Boyle  ice  machine  is  now 
the  standard,  and  is  at  the  head  of  the  list.  There  are  now 
one  himdred  and  thirty  of  these  machines  in  operation  an<l  in 
no  instance  has  one  of  them  been  replaced  by  that  of  another 
manufacture. 


Horsford's  Acid  Phosphate  is  a  gentle,  powerful  and 
agreeable  restorative  and  nourishing  agent,  and  has  been  foinid 
remarkably  «flicacious  in  dyspepsia,  indigestion,  headache,  and 
other  diseases  arising  from  indigestion  of  the  food.  It  tones 
the  feeble  stomach,  and  enables  the  functions  of  digestion  to 
be  perfected.  For  nervousness,  hysteria,  mental  exhaustion, 
tired  brain  and  sleeplessness,  it  is  almost  a  specific.  Incases  of 
weakened  energy,  impaired  vitality,  and  alcoholism,  it  restores, 
invigorates,  and  rebuilds.  For  sunstroke  and  seasickness  it 
has  proved  exceedingly  effectual,  and  it  relieves  faintness  and 
nausea  in  a  very  brief  time.  F-ornight sweats  in  consumption, 
its  virtues  are  eminently  successful.  It  makes  a  delicious  drink 
with  water  and  sugar  only,  and  is  a  very  pleasant  and  whole- 
some substitute  for  lemon  or  lime  juice.  Horsford's  Acid 
Phosphate  is  for  sale  by  all  druggists  and  dealers    in    medicine. 
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SIMPLE  CHEMICAL   EXPERIMENTS. 

The  experiments  described  below,  are  se- 
lected for  the  reason  that  they  can  be  per- 
formed with  apparatus  and  materials  to  be 
found  in  in  every  kitchen  or  family  medicine 
closet.  They  illustrate  difterent  chemical 
processes  and  reactions,  and  are  perfectly  easy 
and  safe  to  perform.  The  more  brilliant  ex- 
periments described  in  elementary  text  books, 
require  material  not  always  at  hand,  and  are 
often  dangerous  when  attempted  by  inexpe- 
rienced amateurs  in  chemistry. 

Precipitation.  —  Dissolve  a  small  bit  of 
alum  in  plenty  of  water,  and  add  a  few  drops 
of  ammonia.  An  abundant  white  precipitate 
will  be  produced,  which  will  be  flocculent  or 
gelatinous,  according  to  the  strength  of  the 
alum  solution.  The  ammonia  has  decom- 
posed the  soluble  alum,  forming  alumina 
which  is  insoluble  in  water,  and  therefore  is 
precipitated  out. 

Drop  a  little  cologne  or  other  perfume  into 
a  glass  of  water.  A  cloudy  precipitate  will 
appear  which  consists  of  the  odoriferous  gums, 


resins,  and  oils,  which  are  soluble  in  the 
strong  alcohol  of  the  perfumery,  but  insolu- 
ble in  water,  or  the  diluted  alcohol  which  is 
formed  when  they  are  mixed  together.  Spir- 
its of  camphor  may  also  be  used. 

Slake  a  small  piece  of  lime,  put  the  re- 
sulting white  powder  or  paste  into  a  bottle, 
and  pour  strong  vinegar  over  it.  After  a  few 
minutes  pour  off  the  clear  liquid,  and  add  to 
it  a  solution  of  washing  soda,  or  saleratus. 
An  abundant  white  precipitate  will  be  thrown 
down.  In  this  experiment  the  lime  (calcic 
oxide)  by  slaking,  unites  with  water,  forming 
calcic  hydrate.  When  mixed  with  vinegar, 
which  is  a  dilute  acetic  acid,  a  solution  of 
calcic  acetate  is  formed,  which,  when  the  car- 
bonate of  soda  is  added,  is  changed  to  calcic 
carbonate,  or  chalk,  which  is  insoluble  in  wa- 
ter. Separate  the  precipitate  by  straining 
through  a  piece  of  blotting  paper,  and  pour 
some  more  vinegar  over  it.  The  calcic  car- 
bonate will  be  converted  once  more  into  calcic 
acetate  and  dissolve,  the  carbonic  acid  gas 
being  set  free  at  the  same  time  producing  ef- 
fervescence. 

Effervescence,  or  the  liberation  of  gas 
from  a  liquid  may  also  be  produced,  bv  adding 
vinegar  to  a  solution  of  saleratus,  by  mixing 
baking  powder  with  water,  or  by  dissolving 
an  ordinary  seidlitz  powder  in  water.  In  all 
these  cases,  carbonic  dioxide  or  carbonic  acid 
gas  is  set  free,  and  causes  effervescence  by  its 
escape. 

Crystallization.  —  Dissolve  as  much 
alum  as  possible  in  boiling  water,  pour  off  the 
clear  liquid  into  a  deep  dish  or  bowl,  sus- 
pend a  piece  of  string  in  it,  and  allow  it 
to  .stand  over  night.  As  the  solution  cools, 
beautiful  crystals  of  alum  will  be  formed, 
which,  upon  examination,  will  be  found  to  be 
more  or  less  perfect  octahedrons,  or  eight- 
sided  solids,  resembling  two  four-sided  pyra- 
mids placed  base  to  base.  Occasionally  the 
solid  angles  or  points  will  be  truncated  or  flat- 
tened, owing  to  the  partial  formation  of  the 
faces  of  a  cube,  as  if  the  alum  had  attempted 
to  crystallize  in  the  cubic  form  but  only  par- 
tially succeeded. 

Distillation.  — Boil  some  salt  and  water 
in  a  tea-kettle.  When  the  steam  issues  freely 
from  the  spout,  hold  in  it  a  large  bowl  filled 
with  cold  water  or  ice.  The  steam  will  con- 
dense into  water  and  trickle  down  the  cold 
sides  of  the  bowl.     Taste  some  of  this  con- 


densed water,  and  note  that  it  has  no  taste  of 
the  salt,  from  which  it  has  been  separated  by 
boiling. 

Congelation.  —  Mix  some  snow,  or 
pounded  ice  and  salt  together,  fill  a  large 
bowl  with  the  mixture,  and  bury  in  it  a 
small  bottle  of  water.  The  inixture  of  salt 
and  snow  will  absorb  so  much  heat  from  the 
water,  that  in  a  short  time,  (about  an  hour)  it 
will  be  frozen  solid.  As  water  expands  in 
the  act  of  freezing,  it  is  very  likely  that  the 
bottle  will  be  cracked  or  broken. 

Efflorescence  and  Deliqliescence. — 
If  you  can  obtain  some  washing  soda  (sodic 
carbonate)  in  crvstals,  expose  them  to  the  air, 
and  they  will  gradually  crumble  into  a  dry, 
white  powder.  This  is  caused  by  ths  loss  of 
a  certain  amount  of  water  combined  with  the 
tal,  and  known  as  water  of  crystallization. 
The  drying  and  crumbling  process  is  called  ef- 
florescence. If  at  the  same  time  yon  expose 
some  concentrated  lye  (potassic  carbonate)  to 
the  air,  it  will  absorb  water  from  it,  become 
past}'  and  finally  liquid.  This  process  is 
known  as  deliquescence. 

Curious  Change  of  Color.  —  Take  a 
piece  of  sulphate  of  copper  (blue  vitriol) 
about  the  size  of  a  pea,  which  can  be  obtained 
of  any  druggist,  and  dissolve  it  in  a  tumbler 
of  water.  The  solution  will  be  almost  color- 
less. Then  add  a  few  drops  of  ammonia, 
(also  colorless)  and  a  most  magnificent  blue 
color  will  appear.  The  ammonia  has  com- 
bined chemically  with  the  copper  forming  a 
new  compound  which  posesses  the  character- 
istic color. 

Fermentation.  — Mix  some  molasses  with  . 
about  an  equal  quantity  of  water  ;  add  a  cake 
of  compressed  yeast,  place  it  in  a  large  glass 
jar  and  let  it  stand  some  hours  in  a  warm 
place.  Fermentation  will  soon  commence, 
and  the  dextrose  and  levulo.se  of  the  molasses 
will  be  converted  into  alcohol,  and  carbonic 
acid  gas,  which  escapes  in  bubbles  causing  a 
brisk  eflervescence.  The  process  can  be 
readily  observed  through  the  sides  of  the  jar, 
and  the  fermenting  liquid  is  a  most  interest- 
ing sight.  This  process  is  identical  with  that 
which  takes  place  in  the  "  raising"  of  bread. 


[Original  in  The  Popular  Science  Neu>s.\ 
THE   JARDIN    DES    PLANTES. 

BY   K.    B.    CLAYPOLE. 

The  Jardin  des  Plantes,  the  Botanic  Garden  of 
Paris,  makes  no  strong  appeal  to  the  aesthetic  senti- 
ments.    The   elements    of    beauty   are   present   in 
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bewildering  numbers;  yet,  partly  owing  to  the  love 
of  uniformity  that  mars  the  landscape  gardening  of 
the  continent,  and  partly  to  the  exigencies  of  a  try- 
ing climate,  they  make  no  harmonious  whole.  No 
irregularity  of  arrangement  relieves  the  eye,  and  no 
stretches  of  grass  give  it  rest.  Gravel  paths  divide 
and  sub-divide  the  plots,  and  beds  of  brilliant  flowers 
glare  from  a  setting  of  gravel.  There  are  long  lines 
of  lime  and  chestnut  trees,  but  the  ravages  of  the 
aphis  on  the  limes,  and  the  pruning-shears  on  both, 
have  sadly  impaired  their  beauty.  There  are  ave- 
nues of  pomegranate  trees,  of  orange,  lemon,  and 
citron,  but  tlve  shears  have  clipped  them  all  to  one 
shape,  and,  having  to  be  housed  in  winter,  they 
stand  in  wooden  cases.  The  evergreens,  whose 
luxuriant  growth  forms  one  of  the  attractions  of  the 
Royal  Gardens  at  Kew,  must  be  sought  for  here  in 
sheltered  situations  only.  One  fair  specimen  of 
Sequoia  gigantea  may  be  found,  and  one  very  beau- 
tiful Araucaria  excelsa,  which  leaves  the  greenhouse 
only  in  the  summer. 

Nevertheless,  there  are  in  the  Jardjn  des  Plantes 
numerous  hardy  trees  distinguished  for  their  size 
and  foliage.  Many  of  these,  moreover,  stand  as 
historical  landmarks  of  the  struggles  of  early  bot- 
anists in  unexplored  countries,  and  their  attempts  to 
naturalize  in  Europe  some  of  the  beautiful  trees  that 
they  discovered.  Planted  in  1636,  in  the  place 
where  it  now  stands,  is  the  identical  yellow  locust, 
Rohinia  pseudacacia,  sent  by  Jean  Robin  on  his  first 
discovery  of  the  genus  in  North  America,  in  1601. 
So  great  is  the  care  taken  of  this  tree,  that,  although 
a  support  of  plaster  has  long  since  filled  the  place  of 
its  inner  woody  structure,  it  will  probably  live  to 
celebrate  the  three  hundredth  anniversary  of  its 
planting.  A  magnificent  cedar  of  Lebanon,  ten 
feet  in  the  circumference  of  its  trunk,  commemorates 
the  travels  of  the  elder  Jussieu  in  Syria,  whence  he 
brought  it,  and  planted  it  where  we  now  see  it,  in 
1735.  A  large  Chinese  sumach,  Ailanthus  glandu- 
losa,  marks  the  first  introduction  of  the  species  into 
Western  gardens  in  1751 ;  while  a  fine  Japanese  cat- 
alpa,  Paulownia  imperialis  was  first  received  as  a 
sapling  in  1834. 

Standing  on  each  side  of  the  entrance  to  the  Am- 
phitheatre, where  courses  of  lectures  on  Natural 
History  are  yearly  delivered  by  specialists,  are  two 
specimens  of  the  Mediterranean  Palmetto,  Cham- 
aerops  humilis,  so  tall  that  their  crowns  of  fan-shaped 
leaves  must  be  supported  by  framework.  These 
were  presented  to  Louis  XIV.  by  Charles  IIL,  Mar- 
grave of  Bade  Dombach.  To  the  Grand  Monarch 
also  once  belonged  many  of  the  orange  trees,  some 
of  which,  to  judge  from  their  size,  and  thick  gnarled 
stems,  descended  to  him  from  his  father,  Louis 
XIII.,  or  even  from  his  grandfather,  the  illustrious 
*  Henry  of  Navarre. 

The  greenhouses,  though  large  and  numerous, 
have  become  quite  unequal  to  the  demands  made  on 
their  hospitality,  and  a  new  building  is  being  erect- 
ed on  a  scale  similar  to  that  of  the  largest  houses  at 
Kew.  When  it  is  finished  and  a  new  distribution  of 
plants  is  made,  it  is  to  be  hoped  that  the  straight 
lines  of  the  present  artificial,  stiff  arrangement,  will 
give  place  to  more  pleasing  outlines,  and  groupings 
better  adapted  to  the  display   of  individual  beauty. 

Great  care  is  bestowed  by  the  directors  of  the 
Jardin  des  Plantes,  on  the  Ecole  Botanique,  an  ob- 
long strip  of  the  grounds  enclosed  by  a  hedge.  In  it 
the  plants  are  ranged  so  strictly  according  to  the 
divisions  of  systematic  botany,  that  small  tanks  have 
been  sunk  to  accommodate  water  species  in  what- 
ever order  they  may  happen  to  occur.  To  visit  this 
herbaceous  garden  one  must  satisfy  the  authorities 
that  he  is  interested  in  botany,  and  then  so  polite  are 
they  and  willing  to  aid  research,  that  full  students' 
privileges  will  be  accorded  to  him,  even  to  the  extent  I 


of  gathering  specimens  for  his  own  herbarium.  l""or 
medical  students  there  is,  moreover,  a  medical  gar- 
den also  systematically  arranged,  and  this  represents 
the  oldest  department  of  the  gardens,  having  be^n 
laid  out  by  the  botanist,  Guy  Labrosse,  at  their 
founding  in  1635. 

-The  numerous  Natural  History  Museums  con- 
tained in  the  Jardin  des  Plantes  are  a  great  attrac- 
tion to  foreigners.  These  date  from  the  time  of  the 
celebrated  Bufton,  who,  the  Institution  falling  into 
his  hands  in  1732,  entirely  remodeled  the  gardens  and 
founded  collections  in  every  department  of  Natural 
Science.  His  own  stuffed  animals  still  remain  much 
as  he  left  them,  and  in  passing  through  the  rooms  that 
contain  them,  we  marvel  that  such  an  immense  num- 
ber of  specimens  could  have  been  studied  and  de- 
scribed by  one  man.  But  the  Museums  are  filled 
with  collections  that  testify  to  the  genius  and  per- 
sistent energy  of  the  great  men  who  made  them, 
and  with  specimens  that  may  be  termed  "classic" 
in  the  history  of  Science.  Thus,  in  the  Museum  of 
Pala;ontology  are  the  very  fossil  animals  found  in 
the  immediate  neighborhood  of  Paris,  which  ena- 
bled Cuvier,  in  the  early  part  of  this  century,  to  de- 
monstrate beyond  doubt,  the  close  analogy  between 
present  and  past  faunas  of  the  globe.  The  Museum 
of  Comparative  Anatomy  contains  the  recent  bones 
on  which  the  great  anatomist  worked,  and  which, 
set  up  in  perfect  skeletons  or  otherwise  arranged  for 
their  comparative  study,  form  the  greatest  part  of  an 
osteological  collection  unsurpassed, if  indeed  equalled, 
in  the  whole  world. 

Anthropology  fills  eleven  rooms  with  an  immense 
number  of  skeletons,  skulls,  mummies,  casts,  pic- 
tures, cases  of  hair,  &c.,  illustrative  of  the  physical 
characteristics  of  past  and  present  races  of  mankind. 
Among  the  remains  of  prehistoric  man,  is  the  half- 
fossilized  skeleton  discovered  in  1882  by  M.  Riviere, 
in  the  cavern  called  the  Grotto  of  Menton.  It  lies 
with  folded  arms  and  bent  knees,  its  head  still  en- 
circled with  the  shells  that  formed  its  funeral  orna- 
ment. Mummies,  prehistoric  and  historic,  are  seen 
on  all  sides,  especially  in  the  Egyptian  room,  where 
babies  and  small  animals  still  wrapped  in  their  ban- 
dages, hang  in  rows  above  the  doors.  Among  the 
mummies  of  other  nations  is  that  of  the  young  boy 
described  by  Buffon  from  the  Puy  de  Dome,  and 
not  far  from  him  are  the  ancient  pair  of  Guanches 
from  the  island  of  Tenerifte.  There  is  a  group  of 
ancient  Peruvians  crouching  as  in  their  tomb,  the 
heads  of  the  women  artificially  elongated ;  and  a 
Peruvian  of  the  time  of  the  Incas  sits  as  she  was 
found  near  Lima,  her  head  bandaged,  and  her  knees 
drawn  up  under  the  cloth  that  wraps  her  shoulders. 
Around  her  lie  the  household  treasures  taken  from 
her  grave,  a  jar  curiously  fashioned  with  head  and 
hands,  a  gourd,  some  shells,  a  cob  of  corn,  a  mat, 
and  her  implements  for  spinning. 

One  leaves  these  Museums  deeply  impressed  with 
the  amount  and  value  ot  the  work  that  has  been 
done  in  France  in  the  departments  of  Science  that 
they  represent.  The  collection  of  Economic  Botany 
appears  to  be  but  small,  but,  as  it  is  undergoing  a 
much  needed  re-arrangement,  we  cannot  form  an  es- 
timate of  its  value.  We  are  greatly  interested,  how- 
ever, in  a  magnificent  representation  in  wax  of  the 
common  genera  and  species  of  Fungi,  mounted  on 
the  hosts  on  which  they  prey. 

The  Zoological  collections,  now  so  large  that  the 
Museums,  even  to  their  cellars,  are  packed  with 
specimens,  are  shortly  to  be  removed  to  a  spacious 
fireproof  building  elected  for  them  on  the  high 
ground  that  rises  gradually  from  the  entrance  oppo- 
site the  Pont  d'  Austerlitz.  Seen  through  the  vista 
of  lime  trees,  its  facade  of  white  limestone  looks 
imposing,  as  well  it  may,  with  a  length  of 
three  hundred  and   ten   feet,  and   a   height  of  two 


hundred  and  seventeen.  The  interior,  planned  to 
secure  the  greatest  possible  amount  of  light,  as  well 
as  space,  consists  of  an  enormous  central  hall  light- 
ed entirely  from  above,  and  of  sets  of  rooms  be- 
tween the  hall  and  the  outside  halls.  These  rooms, 
all  forty  feet  in  breadth,  are  intended  for  various 
working  collections.  The  central  hall  is  to  contain 
a  systematic  arrangement  of  stuffed  animals,  and 
shells,  and  other  popular  and  instructive  zoological 
specimens.  A  more  striking  presentation  of  them 
could  scarcely  be  secured.  By  an  extensive  use  of 
glass  in  their  fittings,  the  three  rows  of  galleries 
surrounding  the  hall  appear  open  to  the  general 
view,  and  the  effect  of  an  amphitheatre  has  been 
further  promoted  by  sinking  the  floor  of  the  centre 
of  the  hall  for  characteristic  groups  of  the  larger 
mammals.  Two  whales  already  there  look  ridicu- 
lously small  in  the  vast  space,  though  each  would; 
crowd  an  ordinary  Museum ;  and  two  or  three  ele- 
phants, with  a  few  giraffes  arranged  behind  them  om 
a  stand,  appear  to  be  merely  toy  animals  from  a 
Noah's  ark. 

From  the  time  of  the  first  Revolution,  when  the' 
establishment  was  enriched  with  the  Royal  Menag- 
eries from  Versailles  and  Raney,  the  Jardin  des; 
Plantes  has  always  contained  a  collection  of  living 
animals.  This  department  flourished  under  the 
first  and  second  Empire,  but  suffered  with  the  rest  of 
the  garden  when,  during  the  bombardment  of  the 
city  by  the  Prussians  in  1870 — 71,  ambulances  were 
established  in  it,  as  they  were  later  under  the  Com- 
mune. The  number  of  the  animals  greatly  de- 
creased during  the  siege,  as  many,  even  of  the  most 
valuable,  were  sold  to  the  butchers  when  famine  be- 
gan to  drive  the  citizens  to  extremities. 

Situated  on  the  left  bank  of  the  Seine,  in  the 
eastern  quarter  of  the  city,  the  Jardin  des  Plantes  is, 
largely  frequented  by  the  working  classes.  Women 
bring  their  sewing  and  sit  under  the  trees  while; 
their  children  play  around  them,  and  families  stroll: 
together  among  the  flowers  or  linger  around  the 
enclosures  in  which  the  animals  enjoy  the  summer 
air.  Though  to  visit  these  animals  in  their  houses,, 
or  any  of  the  collections  in  the  Museums,  permission- 
must  be  obtained  at  the  oflice  of  management  ini 
the  grounds,  so  much  glass  is  used  in  building,  that 
it  is  not  always  necessary  for  the  general  public  to. 
enter  in  order  to  enjoy  the  refining  and  educating 
influences  of  their  contents.  The  children  crowd- 
ing around  the  serpent  house,  can  gaze  at  the  mag- 
nificent boa  constrictor,  or  watch  the  smaller  snakes; 
and  lizards,  as  well  from  the  outside  as  the  inside; 
and  the  little  ragged  urchins  from  the  streets  of 
Paris  may  any  day  be  seen  looking  through  the 
glass  door  of  the  Museum  of  Pala;ontology,  at  Cu- 
vier's  Megatherium  and  other  fossil  animals,  gain- 
ing thus  preliminary  ideas  which,  in  the  words  of 
the  Professor  who  called  our  attention  to  the  fact,, 
are  "absolutely  necessary  for  the  development  of  a 
taste  for  Natural  History." 


[Original  in  Tke  Popular  Science  Ifaos.] 
EXPERTS. 
It  is  only  a  short   time   since   the    learned   pro- 
fessions open  to  man    were  three  in  number the 

law,  theology  and  medicine.  But  of  late  years  a 
fourth  profession  has  grown  up,  that  of  professional 
witnesses  or  experts.  Almost  any  person  may  be 
called  into  court  at  some  time  during  his  life  to  give 
evidence  in  regard  to  some  point  with  which  he  is 
familiar,  and  on  such  a  point  he  may  be  regarded 
as  an  expert.  But  the  professional  expert  must  go 
much  farther  than  this ;  he  must  not  only  have  a 
full  knowledge  of  the  facts  in  a  given  case,  but  he 
must  have  the  power  of  drawing  conclusions  from 
these  facts  and  be  able  to  present  his  conclusions  in 
such  a  manner  that  they  will  carry  weight.     Merely 
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knowledge  of  a  subject  will  not  make  an  expert;  he 
must  know  how  to  apply  his  knowledge.  The  man 
who  has  the  most  knowledge  is  not  always  the  best 
expert.  But  it  is  he  who  knows  just  what  he  can 
do  with  the  knowledge  that  he  has,  who  is  willing 
to  say  that  he  does  not  know,  when  he  is  in  doubt, 
and  who  tells  the  truth,  even  when  it  is  against  his 
client,  that  succeeds  best.  Every  expert  must  have 
more  or  less  knowledge  of  the  law,  especially  of 
that  portion  of  it  that  relates  to  the  rules  governing 
evidence.  He  finds  that  he  is  constantly  called  upon 
by  lawyers  for  advice  concerning  their  cases,  and 
that  the  evidence  that  he  gives  in  court  is  often  the 
smallest  portion  of  his  work.  He  is  expected  by 
his  employers  to  constantly  watch  the  progress  of 
the  case,  and  assist  in  the  examination  and  cross- 
examination  of  witnesses..  The  late  Judge  Lord 
was  asked  at  one  time  to  define  the  difference  be- 
tween lawyers  and  experts.  He  is  said  to  have  re- 
plied that  he  did  not  know  of  any  except  that  "  the 
experts  were  sworn  not  to  lie  and  the  lawyers  were 
not  so  sworn."  Lawyers,  however,  as  a  rule  are 
not  good  witnesses ;  it  makes  considerable  ditference 
to  them  whether  they  are  the  victims  on  the  witness 
stand,  or  whether  they  are  engaged  in  torturing  said 
victim. 

Complaints  are  very  frequently  made  that  experts 
of  the  same  standing  frequently  differ  very  widely 
in  their  views  of  the  same  set  of  facts.  This  very 
often  arises  from  the  much  broader  view  taken  by 
one  than  is  taken  by  the  other.  As  an  instance,  a 
few  months  ago  a  cream  of  tartar  substitute  was 
given  to  the  chemists  to  analyze,  and  they  were 
asked  to  report  on  its  composition  and  the  method 
by  which  it  was  made.  The  two  analyses  substan- 
tially agreed.  As  to  the  method  of  manufacture 
there  was  a  wide  divergence.  Made  according  to 
the  method  given  by  A,  it  would  cost  more  than 
double  what  it  would  if  made  by  the  method  given 
by  B.  In  this  case,  a  word  or  two  from  B  would 
have  placed  A  on  the  right  track  and  the  reports 
would  have  been  alike.  Generally  the  expert  for 
the  defence  has  greatly  the  advantage  in  court.  Ev- 
idence for  the  prosecution  or  the  plaintiff  must  be 
positive  in  character,  while  for  the  defence  it  is 
often  sufficient  to  raise  doubts  in  the  mind  of  the 
court.  The  following  will  illustrate  this  :  In  a  case 
some  years  ago  a  witness  testified  very  positively  to 
finding  some  particles  of  decaying  meat  in  a  source 
of  water  supply,  and  he  drew  the  conclusion  from 
this  that  the  water  would  be  unfit  to  drink.  On 
cross  examination  he  was  asked  the  question,  "  Did 
you  ever  eat  a  game  dinner?"  A  question  that 
seemed  to  the  lawyer  who  asked  it,  and  to  the  court 
as  totally  irrelevant  to  the  point  at^issue.  But  the 
next  question  was,  "  Is  there  not  more  decaying 
animal  matter  in  a  single  piece  of  game,  than  in  a 
hundred  gallons  of  this  water.'"  The  reply,  given 
after  much  hesitation,  was,  "  that  there  probably 
was."  In  this  case,  nothing  that  the  witness  had 
said  on  the  direct  examination  was  contradicted, 
but  his  testimony  was  as  effectually  answered  as  if 
half  a  dozen  witnesses  had  testified  to  the  harmless 
nature  of  the  decaying  flesh.  The  proper  reply  to 
the  last  question  would  have  been  that  the  presence 
of  decaying  flesh  was  not  to  be  feared  so  much  from 
itself,  as  that  it  furnished  food  for  germs  that  might 
prove  very  injurious,  but  he  had  committed  himself 
too  thoroughly  to  the  theory  that  it  was  the  flesh 
itself  that  was  injurious,  to  get  out  of  the  fix  in  that 
way.  As  a  general  rule,  an  expert  soon  learns  to 
be  verv  cautious  until  he  finds  out  very  fully  the 
facts  in  a  case.  He  is  also  apt  to  answer  all  ques- 
tions in  a  guarded  manner.  I  recollect  once  hear- 
ing a  lawyer  remark,  "  Here  is  an  expert  who 
answers  '  No'  to  a  question." 
One  very  common  fault  of  experts  is  attempting 


to  show  off  on  the  witness  stand.  Woe  to  the  one 
who  attempts  this,  and  who  happens  to  fall  into  the 
hands  of  a  smart  lawyer  who  knows  just  how  to 
manage  such  a  case.  In  fact,  nine-tenths  of  the 
complaints  of  the  treatment  of  scientific  men  by 
lawyers  have  arisen  from  this  one  cause.  It  takes 
just  as  much  training  to  make  a  good  witness  as  it 
takes  to  make  a  good  lawyer,  and  when  a  professor 
fresh  froiTi  the  class-room  is  put  on  the  stand  for 
the  first  time,  he  is  very  apt  to  be  troubled  with 
stage  fright.  The  lawyers  are  quick  to  see  this  and 
to  take  advantage  of  it.  The  consequence  is  that 
he  leaves  the  court  room  vowing  that  he  will  never 
be  caught  in  such  a  position  again.  And  he  rushes 
off  to  some  scientific  journal  with  an  article  against 
lawyers  in  general,  and  declares  that  the  whole  sys- 
tem of  taking  evidence  is  wrong.  An  experience 
of  many  years  in  all  courts  in  which  evidence  is 
taken  in  this  country,  from  the  police  court  to  the 
Circuit  court  of  the  United  States,  enables  me  to 
sav  that  the  expert  who  knows  his  business  and 
who  sticks  to  his  text,  will  rarely  meet  with  any 
but  the  most  gentlemanly  treatment.  While  the 
man  who  goes  into  court  with  the  idea  that  the  sun 
rises  and  sets  somewhere  in  his  immediate  vicinity, 
is  apt  to  retire  with  the  feeling  that  perhaps  he  does 
not  know  everything. 

It  must  not  for  a  moment  be  supposed  that  there 
are  not  charlatans  and  quacks  in  this  as  in  every 
other  profession  ;  unfortunately,  they,  like  the  poor, 
are  always  with  us.  But  the  proportion  i^s  not 
greater  than  in  other  professions.  It  is  often  urged 
as  a  reproach  against  experts,  that  you  can  find  an 
expert  to  testify  on  any  side  of  any  question.  In 
reply  to  this  I  can  only  say  there  are  very  few  ques- 
tions which  have  not  two  perfectly  good  sides. 

Take  for  instance  a  milk  case.  One  expert  testi- 
fies that  a  certain  sample  of  milk  that  he  has  ex- 
amined contains  only  ten  and  a  half  per  cent,  of 
milk  solids;  that  good  milk  should  contain  thirteen 
percent,  and  that  he  has  never  known  of  a  case 
where  the  solids  were  as  low  as  this.  His  opponent 
comes  on  to  the  stand  and  admits  that  this  is  very 
poor  milk,  but  he  cites  one  or  two  cases  that  have 
come  to  his  notice  in  which  the  milk  was  as  poor  as 
this,  and  in  which  there  could  be  no  doubt  in  re- 
gard to  the  purity  of  the  milk.  This  is  generally 
sufficient  in  the  absence  of  a  special  statute  to  clear 
the  defendant.  Expert  No.  2  by  no  means  says  that 
the  milk  is  not  watered  ;  the  trouble  is  that,  with  all 
the  facts  before  him,  the  first  expert  cannot  swear 
that  it  is  only  a  matter  of  opinion.  To  meet  this 
state  of  the  case,  many  of  the  States  have  passed 
special  acts  declaring  that  all  milk  that  is  below  a 
certain  standard  shall  be  considered  as  adulterated. 

One  common  fault  among  expert  witnesses  is  the 
use  of  too  many  technical  words.  The  doctor  who 
observes  to  the  court  that  he  found  a  man  suflTering 
with  a  contusion  immediately  over  his  left  optic, 
may  be  correct,  but  he  will  be  better  understood  by 
the  jury  if  he  says  the  man  had  a  black  eye.  He 
must  always  recollect  that  the  language  which  he 
uses  in  his  every  day  work,  is  no  more  intelligible  to 
the  ordinary  mind  than  so  much  Greek  or  Latin. 
As  a  general  thing  the  expert  is  listened  to  with  the 
greatest  attention,  the  Judge  often  interrupting  him 
in  order  that  he  may  explain  certain  points  more 
fully.  To  sum  up,  the  profession  of  an  expert  is  an 
extremely  important  one,  but  it  is  also  one  in  which 
unprincipled  men  with  a  smattering  of  knowledge 
may  do  great  damage.  It  has  been  proposed  that 
no  one  should  be  allowed  to  practise  the  profession 
without  a  permit  from  the  court.  But  it  would  be 
!  difficult  to  pass  on  the  qualifications  of  an  expert, 
for  no  two  cases  which  arise  in  court  are  exactly 
alike.  Thus  we  have  experts  in  writing,  chemical 
and  medical  experts,  experts  in   electrical  matters, 


and  in  mechanics  and  physics,  no  two  men  cover- 
ing exactly  the  same  ground. 

The  expert  witness  is  always  expected  to  "  quali- 
fy before  he  testifies"  in  a  case,  but  this  is  generally 
a  mere  matter  of  form,  and  very  rarely  is  his  testi- 
mony rejected  on  the  ground  that  he  is  not  qualified, 
his  qualification  being  a  matter  for  the  jury  to  pass 
upon.  In  one  case  that  I  know  of,  a  man  who  is 
densely  ignorant  in  regard  to  the  most  common 
principles  of  chemistry,  has  been  allowed  to  try  to 
pervert  the  cause  of  justice  for  years,  simply  be- 
cause there  is  no  ready  method  of  reaching  such  a 
case. 

Time,  however,  cures  all  such  cases,  and  as  they 
rarely  are  employed  by  the  prosecution  they  do  not 
do  a  very  great  amount  of  damage.  If  the  govern- 
ment cannot  prove  its  case  against  such  testimony, 
it  has  not  a  very  strong  cause.  King  Solomon  evi- 
dently had  just  such  a  character  in  mind,  when  he 
gave  his  celebrated  advice  in  regard  to  answering 
fools.  S. 


A  NEW  PRIMARY  BATTERY. 

It  is  well  known  that  batteries,  in  which  two 
fluids  are  employed,  labor  under  difficulties  intro- 
duced by  the  porous  cup  usually  employed.  The 
cup  is  resorted  to  for  the  purpose  of  separating  the 
two  liquids,  while  aftbrding  a  passage  for  the  cur- 
rent and  a  path  for  the  electrolytic  action.  If  the 
cup  be  made  too  porous  the  liquids  will  dift'use  too 
easily,  and  cause  wasteful  local  action  ;  while  if  it 
be  made  but  slightly  porous  to  prevent  this  very 
difficulty,  the  internal  resistance  of  the  cup  and  bat- 
tery will  become  very  great,  and  thus  reduce  its 
efficiency.  In  order  to  overcome  these  difficulties, 
the  Electrical  World  informs  us  that  Mr.  J.  L. 
Roberts  and  Mr.  Harry  L.  Brevoort,  of  New  York, 
have  for  .some  time  past  been  engaged  in  a  series'of 
experiments,  the  results  of  which  are  embodied  in 
the  battery  now  made  by  them,  and  the  nature  of 
which  calls  for  some  notice.  Messrs.  Roberts  and 
Brevoort,  recognizing  the  troubles  and  problems 
above  mentioned,  started  out  to  make  the  partition 
separating  the  two  liquids  in  a  battery  of  a  material 
which  should  practically  be  non-porous,  but  with 
electrolytic  properties,  so  that  whether  the  battery 
be  on  an  open  circuit  or  closed,  the  liquid,  as  such, 
on  one  side  of  the  partition  would  not  interfere  or 
intermingle  with  the  liquid  on  the  other  side  of  the 
partition,  or  only  to  a  very  limited  extent :  but  when 
the  circuit  is  closed,  and  the  battery  is  called  upon 
to  give  a  current  of  electricity,  chemical  action 
could  take  place  through  the  partition.  This  prop- 
erty in  a  partition  has  been  secured  by  the  use  of  a 
number  of  materials.  Among  those  first  tried  were 
gelatinous  or  jelly-like  materials,  such  as  boiled 
starch,  which  was  confined  between  walls  of  cloth, 
so  as  to  make  a  suitable  diaphragm ;  and  other  veg- 
etable and  animal  substances  of  a  similar  nature 
have  been  used.  In  the  most  recent  form  the  in- 
ventors employ  mineral  substances  of  a  gelatinous 
nature,  and  among  others  they  tried  the  gelatinous 
silicate  of  soda,  with  which  they  impregnate  the 
ordinary  porous  cup.  The  action  of  this  diaphragm 
or  partition  the  inventors  explain  as  follows  : — The 
diaphragm  or  partition  is  a  non-porous  substan- 
tially-solid homogeneous  wall,  whose  particles, 
while  sufficiently  solid  and  compact  to  maintain 
their  compositions,  and  so  prevent,  for  practical 
purposes,  any  transmission  of  fluid  through  them, 
are  yet  themselves  able  to  act  as  electrolytes,  and 
suffer  such  decompositions  and  re-combinations  as 
are  essential  to  the  electrolytic  transmissions  of 
electric  force.  In  other  words,  they  have  in  the 
partition  combined  in  the  one  substance  the  solid 
properties  of  the  earthenware  and  the  electrolytic 
properties  of  the  liquid,  or,  as  they  say,    they  have 
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made  the  electrolytes  solid,  and  the  partition  elec- 
trolytic. The  results  obtained  by  the  use  of  this 
non-porous  partition  are  reported  to  be  highly  sat- 
isfactory, so  that  very  nearly  the  entire  theoretical 
amount  of  energy  contained  in  the  zinc  is  obtained 
as  current  in  the  external  circuit,  due  to  the  absence 
ol  local  action,  even  when  the  cell  remains  idle  for 
long  periods  of  time. 


THE  COLORATION  OF  A  COAL  FIRE  BY 
COMMON  SALT. 

It  is  probable  that  many  persons  have,  like  my- 
self, been  questioned  as  to  the  cause  of  the  blue 
flame  produced  when  a  pinch  of  ordinary  table  salt 
is  thrown  into  a  coal  fire.  I  have,  however,  never 
met  with  anyone  who  could  explain  the  phenome- 
non, which  appears  to  contradict  the  results  of  the 
usual  experiments  on  flame  colorations,  in  which  a 
spirit  or  gas  lamp  is  used.  Among  the  attempts  at 
explanations  which  I  have  heard  suggested  are  : — 
(i)  That  the  vapours  arising  from  the  salt  prevent 
complete  combustion,  the  blue  flame  of  carbon 
monoxide  being  the  result.  (2)  That  the  sodium 
flame  cuts  ofl"the  yellow  light  emitted  by  the  glow- 
ing coals,  and  only  allows  the  red  and  blue  to  pass. 
(3)  That  the  coloration  is  due  to  the  chlorine  of 
the  salt,  which  may  perhaps  combine  with  the  car- 
bon and  hydrogen  of  the  fuel  to  form  compounds, 
such  as  chloroform  and  tetrachloride  of  carbon, 
which  are,  in  their  turn,  decomposed  and  oxidised, 
with  production  of  the  coloration  in  question. 

The  blue  coloration  seems  to  me  to  be  of  too 
purple  a  shade  to  admit  of  the  truth  of  the  first 
theory.  The  second  theory  seems  rather  far-fetched, 
but  the  third  is  pretty  well  borne  out  by  the  follow- 
ing facts,  the  result  of  some  experiments  which  I 
have  recently  made  : 

1.  The  blue  flame  is  not  produced  when  sodium 
chloride  is  projected  on  to  a  red-hot  platinum  cap- 
sule. 

2.  The  coloration  produced  by  throwing  sodium 
chloride  into  a  coal  fire  is  produced  equally  well  by 
potassium  chloride,  and  less  readily  by  the  chlorides 
of  barium,  calcium,  and  ammonium. 

3.  The  coloration  is  not  produced  by  the  car- 
bonate, phosphate,  or  sulphate  of  sodium. 

4.  Chloroform,  carbon  tetrachloride,  and  ethy- 
lene dichloride,  when  thrown  into  a  coal  fire,  pro- 
duces blue  colorations,  similar  to  that  produced 
by  sodium  chloride. — -Norman  Leonard  in  Chemi- 
cal News. 


SOME  OLD  TREES. 

The  old  oak  tree  at  Waltham,  which  so  excellent 
an  authority  as  Prof.  Alexander  Agassiz  said  was 
700  years  of  age,  has  been  cut  down.  It  has  been 
dead  for  some  time,  and  stood  in  the  path  of  modern 
improvement.  Part  of  the  venerable  tree  will  be 
preserved  in  the  library. 

The  great  oak  tree  at  Woodbridge,  which  was  cut 
down  a  few  weeks  ago  after  an  existence  reckoned 
at  from  1500  to  2000  years,  is  to  be  made  into  chairs 
for  the  members  of  the  Qiiinnipiac  Club  of  New 
Haven.  This  tree  was  doubtless  the  oldest  along 
the  Atlantic  coast,  although  the  authorities  differ 
as  to  its  age,  and  the  largest  oak  in  the  world. 
Oliver  Wendell  Holmes  said  the  tree  was  at  least 
1800  years  old,  and  Prof.  Abbott  of  New  York,  who 
made  a  careful  examination  of  the  monster  eighteen 
years  ago,  said  it  could  not  be  less  than  2000  years 
old,  while  Prof.  Eaton  stands  with  these  authorities 
by  stating  the  age  of  the  tree  as  ranging  from  1500 
to  2000  years. 
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AN  APPARATUS  FOR  STUDYING  INSECTS 
UNDER  GROUND. 
Prof.  H.  J.  Comstock  of  Ithaca   has,  by  a   very 


simple  invention,  greatly  extended  the  field  of  in- 
vestigation for  entomologists.  He  has  made  it  pos- 
sible for  them  to  see  insects  under  ground,  and 
study  their  subterranean  habits.  The  apparatus 
consists  of  a  narrow  frame  made  of  wood,  the  two 
broad  sides  enclosed  with  glass.  A  sheet-iron  shut- 
ter or  screen  is  fitted  to  slide  before  the  glass  on 
each  side,  and,  at  ordinary  times,  exclude  the  light. 
Two  sides  and  the  bottom  of  the  box  thus  formed 
are  therefore  narrow,  and  composed  of  wood,  while 
the  other  two  sides  are  broad  pieces  of  glass.  The 
top  is  open. 

•  This  box  is  filled  with  earth,  and  any  plant  that 
may  be  selected  is  set  out  in  it.  The  insect  living 
under  ground  that  is  an  enemy  of  this  plant,  and 
whose  habits  it  is  desired  to  study,  is  also  placed  in 
the  earth.  The  sides  of  the  box  are  then  closed 
with  the  screens,  so  as  to  secure  the  same  conditions 
in  the  soil  in  the  box  as  under  ground  in  nature. 
From  time  to  time,  as  it  is  desired  to  investigate, 
the  screen  on  one  side  is  temporarily  removed,  and 
through  the  glass  the  movements  of  the  insects  may 
be  observed,  changes  in  their  development  noted, 
and  important  discoveries  may  be  made. 

The  apparatus  is  made  of  all  sizes  and  various 
shapes,  so  as  to  adapt  it  to  any  special  investigation 
that  may  be  undertaken.  Professor  Comstock  has 
one  at  Ithaca  so  large  that  he  keeps  it  in  a  hole  in 
the  ground,  and  raises  and  lowers  it  by  means  of  a 
rope  attached  to  a  pole.  It  is  admirably  adapted  to 
the  study  of  the  roots  of  growing  plants,  and  may 
be  so  modified  as  to  expose  to  view  the  underground 
habits  of  small  animals  that  burrow. — Science. 
<♦> 

THE  TELAUTOGRAPH. 
Prof  Elisha  Gray  seems  to  have  nearly,  if  not 
quite,  perfected  the  telautograph,  or  writing  tele- 
graph. Professor  Gray's  device  consists  of  two  cur- 
rent interrupters  at  the  sending  end,  and  a  pair  of 
electromotors  at  the  receiving  end.  The  sender  uses 
either  pen  or  pencil,  near  the  point  of  which  are  at- 
tached two  threads  running  at  right  angles  to  each 
other.  These  threads  are  kept  at  an  even  tension 
automatically,  and  each  one  passes  to  a  current  in- 
terrupter set  into  the  telegraphic  circuit.  When  the 
pen  moves  to  the  right  the  current  is  broken  a  great 
number  of  times  for  a  small  movement.  When  it 
moves  to  the  left  the  current  is  reversed,  and  is  sim- 
ilarly interrupted.  The  same  arrangement  prevails 
on  the  movement  of  the  pen  up  and  down.  The 
writer  can  write  or  sketch  as  rapidly  and  as  freely  as 
if  he  had  no  telegraphic  attachment.  At  the  receiv- 
ing end  there  are  two  electro-magnets,  fitted  with 
rods  set  at  right  angles  to  each  other,  so  pivoted  as 
to  give  any  motion  desired  to  the  pen  which  they 
carry  at  their  intersection.  When  a  series  of  breaks 
in  the  current  is  caused  by  a  motion  of  the  sending 
pen  to  the  right,  the  magnet  draws  the  lateral  rod 
also  to  the  right.  Similarly,  upward  motion  is  given 
by  the  vertical  rod.  Left-handed  or  downward 
strokes  of  the  sending  pen  are  reproduced  by  the 
receiving  pen  in  the  same  manner.  Consequently 
every  motion  made  on  the  paper  at  one  end  of  the 
wire  is  copied  at  the  other  end.  When  the  pen  is 
taken  oflf,  or  a  new  line  is  begun,  an  automatic  device 
operates  with  the  same  result  on  the  receiving  pen. 
— Engineering  and  Mining  Journal. 


DETECTION  OF  ANTIMONY  IN  MINERALS. 

By  adding  a  drop  of  ammonium  sulphide  to  the 
white  incrustation  of  SbaO.'s  obtained  by  heating  the 
antimoniferous  mineral  with  fusion  mixture  in  the 
inner  blowpipe  flame,  I  have  shown  how  antimonv 
can  be  rapidly  and  surely  detected.  When  the  anti- 
mony is  present  in  very  small  quantity,  the  charcoal 
method  must  be  the  one  adopted.  In  other  cases, 
however,  when  the  metal  is  more  abundant,  it  can 


be  quickly  and  very  satisfactorily  identified  by  heat- 
ing the  substance,  with  the  addition  of  fusion  mix- 
ture, in  a  glass  tube  (having  about  1-4"  bore)  open 
at  both  ends.  A  little  of  the  mixture  of  pounded 
mineral  and  flux  is  placed  in  a  glass  tube  at  a  dis- 
tance of  about  a  quarter  of  an  inch  from  the  end. 
The  tube  is  inclined  slightly,  and  heat  by  means  of 
a  blowpipe  flame  is  applied.  Dense  w-hite  smoke  is 
produced,  and  a  white  sublimate  deposits  on  the 
upper  and  sometimes  also  on  the  lower  side  of  the 
tube.  Touch  this  white  sublimate  with  a  single 
drop  of  ammonium  sulphide,  and  at  once  the  highly 
characteristic  orange  sulphide  of  antimony  is  pro- 
duced very  distinctly.  No  other  white  sublimate 
obtained  in  the  open  tube  in  the  manner  described 
than  SbaOa,  is  converted  into  an  orange-colored  sub- 
stance on  the  application  of  ammonium  sulphide. — 
Chemical  News. 


SCIENTIFIC  BREVITIES. 
Action  of  Electricity  on  Dust.  —  M.  Soret 
of  Geneva,  shows  the  deposition  of  dust  by  elec- 
tricity in  the  follow  ing  manner  :  He  [Waces  a  plati- 
num cup  full  of  water  in  a  dark  chamber,  and  con- 
nects it  with  one  pole  of  an  influence  machine, 
while  the  other  pole  is  fixed  at  any  convenient  dis- 
tance above  the  surface  of  the  water.  The  water  is 
then  heated  with  a  Bunsen  burner,  and  its  surface 
strongly  illumined  by  an  arc  light.  As  the  water 
boils,  the  vapour  is  distinctly  visible  in  the  lumi- 
nous beam  ;  but  on  setting  the  machine  to  work  it 
is  re-precipitated  on  the  edges  of  the  cup.  By  plac- 
ing the  upper  pole  sufficiently  near  the  surface  of 
the  water  the  whole  of  the  steam  disappears,  being 
precipitated  as  rapidly  as  it  forms,  although  the 
water  still  continues  to  boil. 

Artificial  Emeralds. — At  a  recent  session  of 
the  French  Academy  of  Sciences,  Mr.  Daubree,  in 
behalf  of  Messrs.  Hautefeuille  and  Perry,  presented 
an  interesting  note  on  the  production  of  emeralds. 
These  learned  chemists  have  succeeded  in  produc- 
ing very  beautiful  crystals  of  emeralds  by  fusing 
silica,  alumina  and  glucina  (with  traces  of  oxide  of 
chromium)  with  acid  molybdate  of  lithia.  The  ma- 
terials were  heated  to  a  temperature  of  from  600  to 
700  deg.  for  fifteen  days.  There  were  obtained  fif- 
teen grams  of  small  crystals  about  a  millimetre  in 
diameter,  having  all  the  mineralogical  and  physical 
characters  of  the  natural  emerald.  The  longer  the 
operation  is  continued,  the  larger  the  crystals  be- 
come. 

The  L.\tent  Color  of  Material.  —  In  a  re- 
cent communication  to  the  Paris  Academy  of  Sci- 
ences, M.  G.  Govi  has  brought  forward  some  inter- 
esting facts  as  to  the  true  colors  of  bodies.  In  gen- 
eral, if  any  substance  is  illumined  by  monochro- 
matic light  only,  it  will  appear  black,  except  when 
the  color  of  the  light  is  the  .same  as  that  naturally 
transmitted  or  diffused  by  the  material  in  question. 
Thus  carmine  is  black  when  viewed  by  either  green 
or  blue  light,  ultramarine  is  black  in  all  but  blue 
light,  and  similarly  with  most  other  colors.  Rea- 
soning from  this,  it  would  naturally  be  concluded 
that  bin-odide  of  mercury  and  red  lead  would  appear 
black,  when  seen  by  the  sodium  light;  which  is  al- 
most a  pure  mono-chrome,  whilst  M.  Govi's  experi- 
ments show  that  in  place  of  darkening,  their  color 
becomes  a  brilliant  yellow,  losing  all  trace  of  its  in- 
itial red.  Again,  if  bin-odide  of  mercury  and  vermil- 
ion, which  in  ordinary  sunlight  appear  nearly  iden- 
tical, are  seen  in  the  sodium  ight,  the  bin-odide  be- 
comes a  pale  yellow,  whilst  the  vermilion  appears 
brown.  M.  Govi  attributes  the  above  to  the  fact 
that  the  sodium  rays  are  wanting  in  sunlight,  and 
thus  with  it  the  true  colors  of  these  bodies  do  not 
appear. 
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AN  IMMENSE  DYNAMO. 

The  large  dynamo  machine  represented  in 
the  engraving,  is  in  operation  at  Neuhausen 
Switzerland,  where  it  is  used  to  produce  the 
current  for  an  electric  furnace,  for  the  reduc- 
tion of  aluminium  from  its  ores  by  the  Her- 
oult  process,  which  is  very  similar  to  that  in- 
vented some  years  ago  in  this  country  by 
Messrs.  Cowles  and  Maberry.  In  the  Cowles 
process  the  intense  heat  generated  by  a  current 
of  large  quantity,  reduces  the  aluminium  di- 
rectly, while  the  inventor  of  the  Ileroult  pro- 
cess claims  that  in  his  furnace  the  chemical,  or 
electrolytic  power  of  the  current  is  utilized,  as 
well  as  its  heating  qualities,  although  this  is 
still  an  unsettled  point. 

Two  of  these  dynamos  are  in  use,  and  are 
operated  by  water  power,  from  the  river 
Rhine  near  by.  The  framework  carrying  the 
inducing  magnets  is  cast  in  two  solid  pieces 
and  weighs  20,000  pounds.  Unlike  most  dy- 
namo machines  they  arc  not  self-exciting,  but 
the  exciting  current  is  obtained  from  a  sepa- 
rate machine,  which  produces  a  current  of 
three  hundred  amperes  with  an  electromotive 
force  of  sixty-five  volts.  The  large  dynamos 
develop  a  current  of  sixteen  volts  only,  but, 
as  it  is  one  of  six  thousand  amperes,  it  is  well 


calculated  to  produce  in  the  electric  furnace 
the  intense  heat  necessary  to  tear  apart  the 
atoms  of  that  most  refractory  element  alumin- 
ium, from  the  oxygen  or  other  elements  with 
which  it  is  combined.  The  exceedingly  low 
tension  of  the  current  produced  by  these  enor- 
mous dynamos  will  be  better  appreciated 
when  we  state  that  its  electro  motive  force  is 
only  about  equal  to  that  produced  by  ten  or- 
dinary Leclanche  cells,  such  as  are  used  for 
the  telephone,  or  to  ring  electric  bells.  The 
quantity  of  this  low-tension  current,  how- 
ever, as  represented  by  the  number  of  amperes, 
is  many  thousand  times  greater,  and  produces 
the  powerful  metallurgical  effects  referred  to 
above. 

The  capacity  of  the  Neuhausen  works  at 


present  is  about  six  thousand  pounds  of  ten 
per  cent,  aluminium  bronze  daily,  equal  to  the 
reduction  of  six  hundred  pounds  of  pure 
aluminium.  Neither  the  Cowles  nor  the  He- 
roult  process  have  yet  been  found  applicable 
to  the  economical  production  of  pure  alumi- 
nium unalloyed  with  other  metals,  but  we 
have  little  doubt  that  this  application  will  be 
made  in  the  future,  and  the  ■  use  of  the  metal 
greatly  increased. 

PHOTOGRAPHS    OF   ELECTRIC 

SPARKS. 
The  accompanying  engraving  is  a  fac- 
simile of  two  photographs  of  the  sparks  or 
discharges  from  a  Holtz  electrical  machine, 
and  therefore  represent  electricity  at  a  very 
high  tension.  They  were  taken  by  a  French- 
man, M.   Charles  Mussette,  in  the  ordinary 


way  by  exposing  a  sensitive  plate  placed  in  a 
camera,  to  the  action  of  the  spark  as  it  passed 
between  the  poles  of  the  machine  in  a  dark 
room.  The  subdivision  of  the  discharges  is 
rather  remarkable,  and  their  resemblance  to 
the  forrrjs  of  a  flash  of  lightning  very  striking. 
This  would  naturally  be  expected  however, 
for,  as  far  as  we  know,  the  only  difference 
between  the  discharge  of  a  Holtz  machine 
and  that  of  a  thunder  cloud  is  one  of  magni- 
tude. When  we  remember  that  in  such  a  dis- 
charge the  eye  only  perceives  a  single  line  of 
light,  the  superior  power  of  the  photographic 
plate  for  the  observance  of  scientific  phenom- 
ena is  very  manifest.  Photography  is  becom- 
ing more  of  an  aid  to  scientific  investigation 
every  day,  and  it  is  hard  to  say  when  it  will 
reach  its  full  development. 

Another  scientist,  M.  Ducretet,  has  ob- 
tained similar  photographs  without  using  a 
camera  at  all.  He  simply  places  the  sensitive 
plate  between  the  poles  of  the  machine  in  a 
dark  room,  and  allows  the  spark  to  pass  over 
the  plate  itself,  thus  impressing  its  form  di- 
rectly upon  it.  Very  beautiful  and  interesting 
pictures  are  said  to  be  obtained  by  this 
method. 

The  original  article  and  engravings  of  M. 
Mussette  are  published  in  Xa  Aature,  from 
which  we  copy  them. 


LABORATORY  NOTES. 

A  New  akd  Curious  Alloy  is  produced 
by  placing  in  a  clean  crucible  an  ounce  of  cop- 
per and  an  ounce  of  antimony,  and  fusing 
them  by  a  strong  heat.  The  compound  will 
be  hard,  and  of  a  beautiful  violet  hue.  This 
alloy  has  not  yet  been  applied  to  any  useful 
purpose,  but  its  excellent  qualities,  independ- 
ent of  its  color,  entitle  it  to  consideration. 

Incineration  of  Coke  and  Graphite. 
—  Stolba  recommends  the  addition  of  silver 
powder,  prepared  by  the  reduction  of  silver 
chloride  in  the  moist  way.  Finely  ground 
graphite  or  coke  is  mixed  with  an  equal 
weight  of  pulverulent  silver  and  heated  to 
redness  in  a  platinum  crucible.  Fusion  of 
the  silver  must  be  avoided  to  prevent  the  de- 
struction of  the  crucible. 

On  the  Purification  of  Mercury.  — 
J.  M.  Crafts  finds  that  mercury  may  be  puri- 
fied in  large  masses  by  the  simple  aspiration 
of  air  through  it.  He  places  the  merciuy  in 
a  glass  tube  5  cm.  in  diameter  and  i  .5  m.  long, 
lying  on  an  inclined  wooden  support.  The 
lower  end  is  closed  by  a  cork  through  which 
pass  a  funnel  tube  for  the  introduction  of  the 
mercury,  and  a  stop-cock  for  its  removal. 
The  other  end  is  put  in  communication  with 
a  water  exhaust  pimip,  and  in  forty-eight 
hours  all  the  impurities  will  be  found  as  a  co- 
herent powder  in  the  upper  end  of  the  tube, 
and  the  mercury  can  be  drawn  oft'  practically 
pure.  This  powder  is  too  voluminous  in  the 
case  of  mercury  that  has  been  used  to  amal- 
gamate zinc  to  permit  the  process  to  be  at 
once  used  for  such  metal.  Zinc  and  lead 
were  introduced  into  mercury,  and,  after  puri- 
fication by  a  current  of  air,  it  left  no  residue 
when  distilled  in  a  vacuum. 
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[Original  in  The  Popular  Science  Newn.] 
SOME  OF  THE  CONSTITUENTS  OF  DRINK- 
ING WATER  AND  THEIR  MEANING. 

BY 

PROFS.  PETER  T.  AUSTEN,  PH.  D.,  F.  C.  S. , 

AND 

FRANCIS   A.    VVILBER,  M.  S. 
PART   I. 

The  analytical  determinations  usually  made  in 
a  drinking  water  are  as  follows  :  —  Suspended  Mat- 
ter, Total  Solids,  Chlorides,  Free  Ammonia,  Albu- 
minoid Ammonia,  Nitrates,  Nitrites,  Oxygen  re- 
quired to  oxidize  Organic  Matter,  and  Dissolved 
Gases.  We  shall  explain  briefly  the  more  common 
meanings  of  these  determinations. 

SUSPENDED    matter. 

The  turbidity  of  water  is  owing,  as  a  rule,  to  the 
presence  of  fine  particles  of  solid  matters  in  sus- 
pension, that  is,  not  dissolved,  but  swimming  about 
in  it.  This  suspended  matter  consists  of  clay, 
mud,  finely  comminuted  parts  of  leaves  or  other  de- 
bris, or  indeed,  of  ground  up  remains  of  any  sub- 
stances which  are  insoluble  in  the  water  and  which, 
by  any  means,  may  be  carried  into  it.  Often  these 
particles  are  of  a  remarkable  degree  of  fineness,  in 
which  case  the  water  may  take  several  months  to 
settle  clear.  This  suspended  matter,  as  a  rule,  is 
not  deleterious,  except  in  so  far  as  it  makes  the  wa- 
ter oftensive  to  the  sense  of  sight.     What  influence 
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clay,  mud,  and  other  suspended  matter  may  have  on 
the  human  system,  it  is  not  easy  to  say,  but  there  is 
no  doubt  that  the  presence  of  a  turbidity  makes  the 
water  offensive  to  the  eye.  It  may  be  stated  once 
for  all  that  water  is  drank  because  it  is  water,  and 
that  the  presence  of  all  extraneous  matter,  except 
dissolved  gases,  which  make  it  more  palatable,  is 
unnecessary  and,  so  far  as  possible,  to  be  avoided. 
The  purer  a  water  is,  not  only  as  to  organic  matter, 
but  also  as  to  inorganic  matter,  the  better  adapted 
is  it  for  drinking. 

TOTAL    SOLIDS. 

This  determination  shows  the  entire  amount  of 
solid  matter  obtained  by  evaporating  to  dryness  a 
known  volume  of  the  filtered  water.  It  is  usually 
expressed  in  grains  per  gallon.  No  fixed  limits  can 
be  given,  as  waters  vary  greatly.  It  is  now  thought 
that  the  less  solids  a  water  contains  in  solution,  the 
better  adapted  it  is  for  drinking  purposes.  The 
total  solids  should  be  as  low  as  possible.  The  fol- 
lowing statement  of  Prof  Charles  Mayr  expresses 
this  clearly. 

"  Those  who  have  never  drank  pure  water  do  not 
realize  what  an  effect  such  water  has  upon  the  kid- 
neys ;  its  effect  is  better  than  that  of  acetates,  ni- 
trates, opiates  or  alcohol,  and  for  people  with  ten- 
dency to  kidney  diseases  or  dropsy,  there  is  no  bet- 
ter drug  than  pure  water.  Of  the  thousands  of 
chemical  compounds  and  waste  products  found  in 
the  human  system,  many  require  pure  water  for 
their  solution  and  elimination ;  and  water  as  over- 
loaded with  salts  as  average  well  water  will  not 
work  satisfactorilv." 

CHLORIDES. 

All  sewage,  particularly  urine,  contains  a  large 
amount  of  sodium  chloride  (common  salt)  and 
therefore  water  which  is  contaminated  by  sewage 
will  have  an  undue  amount  of  chlorides  present. 
This  determination  has  great  value  in  showing  the 
probable  presence  or  absence  of  sewage  contamina- 
tions in  cases  where  the  influx  of  tide-water  is  not 
to  be  feared,  or  where  there  is  not  known  to  be  a 
large  amount  of  chlorides  in  the  soil. 

ALBUMINOID    AMMONIA. 

Experimental  science  has  established  the  fact  that 
a  large  number  of  diseases  are  communicated  from 
one  person  to  another  by  means  of  minute  organ- 
isms known  as  microbes,  bacteria,  bacilli,  microcci, 
etc.,  or,  more  popularly,  as  germs.  The  exact  de- 
scriptions of  these  minute  organisms,  as  well  as  an 
explanation  of  their  modes  of  development  and  re- 
production, formation  of  spores,  etc.,  interesting' 
and  important  as  they  are,  would  carry  us  beyond 
the  limits  of  this  report.  The  various  parts  of  the 
human  organism  afford  these  seeds  of  disease  a  fer- 
tile spot  in  which  to  take  up  their  abode  and  grow. 
The  diseased  state  of  a  patient  is,  then,  in  many 
cases,  merely  the  functional  disorders  arising  from 
the  presence  and  development  of  certain  other  forms 
of  life  at  his  expense.  These  disturbances  may 
arise  from  the  mechanical  irritation  resulting  from 
the  presence  of  the  organisms,  and  also  from  the 
poisonous  action  of  the  substances  produced  by 
their  growth,  their  excreta,  if  the  term  is  permissi- 
ble. It  is  a  struggle  for  existence,  a  survival  of  the 
ones  best  adapted  to  the  conditions  about  them.  If 
the  patient  dies,  the  disease  organisms  are  trium- 
phant; if  he  recovers,  they  are  vanquished.  In 
many  cases  it  is  a  bitter  fight,  and  a  long  time  may 
elapse  before  one  can  tell  which  will  win.  ^ 

To  consider  the  details  of  this  subject  would  lead 
us  far  away  from  the  matter  in  hand,  for  we  wish  to 
simply  explain  the  relations  of  disease  to  water-sup- 
ply. The  communicability  of  disease,  as  in  cases 
of  small-pox,  scarlet  fever,  diphtheria,  etc.,  is  well 
understood  by  the  public.  The  germs  or  virus  of 
these  diseases  come  in  contact  with  the  proper  mem-  I 


branes  and  proceed  at  once  to  develop  and  cause 
the  specific  functional  disturbances  known  as  the 
disease.  We  have  good  evidence  to  show  that  dis- 
eases can  also  be  communicated  by  water,  if  the 
water  contain  their  germs.  These  germs,  like  all 
forms  of  organisms,  require  nutriment  for  their 
growth  and  development,  and  their  most  necessary 
food  is  albuminous  matter. 

When  the  remains  of  animal  and  plant  life,  ex- 
creta, and  many  manufacturing  wastes,  are  allowed 
to  remain  in  water,  it  becomes  polluted  by  sub- 
stances which  belong  to  the  classes  of  albumens 
and  gelatines,  and  which  for  the  sake  of  conveni- 
ence is  called  albuminoid  matter.  These  substances 
are  distinguished  by  the  ease  with  which  they  de- 
compose or  putrefy,  producing,  in  so  doing,  am- 
monia, nitrites,  nitrates,  and  nitrogenous  organic 
substances,  depending  on  the  nature,  extent,  and 
duration  of  the  decomposition.  These  albuminoid 
matters  constitute  the  principal  food  of  the  myriads 
of  germs  which  exist  in  water,  and  which  will  grow 
and  reproduce  with  almost  inconceivable  rapidity, 
if  provided  with  a  sufficient  quantity  of  nutriment. 
Some  of  these  minute  forms  of  life  (bacteria,  bac- 
illi, microcci,  etc.),  as  has  been  explained,  are  dis- 
ease-germs (pathogenic  microbes),  while  others 
have  no  harmful  effect,  so  far  as  we  know,  upon  the 
drinkers  of  the  water. 

There  are  myriads  of  these  harmless  microbes 
which  act  as  scavengers,  and  consume  the  albumin- 
oid matters  in  water,  thus  purifying  it.  It  is  to 
their  work  that  we  are  indebted  for  much  of  the  self- 
purification. 

These  disease  germs  and  nitrogenous  organic 
substances  may  cause  disease  in  persons  drinking 
the  water  containing  them.  In  themselves,  the  al- 
buminoid matters  may  not  be  poisonous,  or  even 
deleterious,  as  they  are,  without  doubt,  digested  as 
any  other  similar  matters.  But  their  presence  in 
any  considerable  amount,  renders  the  water  capable 
of  supporting  germ-life,  and  hence  it  requires  but 
the  impregnation  with  the  proper  disease-germs,  to 
become  in  an  extremely  short  space  of  time  filled 
with  countless  swarms  of  these  organisms,  and  thus 
be  in  a  condition  to  convey  and  impart  diseases 
with  frightful  efficacy. 

A  polluted  water  may,  then,  so  far  as  its  rela- 
tions to  germ-life  are  concerned,  resemble  a  pow- 
der-magazine, not  unsafe  until  a  spark  happens  to 
fall  in  it.  Thus  in  the  town  of  Plymouth,  Pa.,  the 
water  of  the  reservoir,  which  was  not  in  a  good  con- 
dition as  to  freedom  from  organic  impurity,  became 
impregnated  by  the  excreta  of  a.  typhoid  patient, 
and  hundreds  of  cases  of  typhoid  developed  among 
those  who  drank  the  water.  A  similar  case  occurred 
on  a  smaller  scale  in  the  village  of  Lausanne  in 
Switzerland,  the  water-supply  becoming  impreg- 
nated by  the  dejecta  of  a  typhoid  patient  and  im- 
parting the  disease  to  many  persons  who  drank 
well-water.  Numerous  cases  of  a  similar  nature 
could  be  cited  as  to  the  danger  from  contaminated 
wells.  In  fact,  it  is  safe  to  say  that,  as  a  rule,  all 
wells  in  cities  are  unsafe,  or  at  least  should  never 
be  used  for  potable  purposes  until  proved  safe  by 
the  most  searching  analysis.  On  the  other  hand,  if 
a  water  is  free  from  germ-life  nutriment,  any  germs 
that  may  get  into  it,  will  find  it  difficult  to  thrive, 
and  will  be  more  liable  to  be  destroyed  bj'  the  nu- 
merous agencies  that  are  continually  exerted  to  ef- 
fect their  destruction. 

The  nitrogenous  organic  substances  which  re- 
sult from  the  putrefaction  and  decomposition  of  al- 
buminoid substances  are  often  extremely  poisonous. 
Many  of  these  substances  belong  to  the  class  of  al- 
kaloids known  as  "  Ptomaines,"  or  cadaveric  alka- 
loids, the  name  being  given  more  particularly  to 
certain  substances  wl^Jch  are  formed  during  the  pu- 


trefaction of  dead  bodies.  Some  of  these  ptomaines 
are  found  in  the  excreta,  and  are  the  normal  re- 
sults of  life.  Others  are  produced  as  a  result  of  dis- 
ease. These  substances,  when  present  in  water, 
may  produce  bowel-troubles  and  other  functional 
disorders,  if  not  specific  diseases,  in  those  who  drink 
the  water.  Thus,  substances  have  been  obtained 
by  the  distillation  of  city  well-waters,  that  produce 
severe  bowel  complaints.  A  great  number  of  cases 
could  be  cited  in  which  the  introduction  of  sewage 
into  the  drinking  water  has  caused  disease.  The 
liquid  in  which  the  cholera  bacillis  has  been  grown, 
contains  a  poison  which,  when  properly  applied, 
produces  a  disorder  which  is,  or  greatly  resembles, 
cholera. 

The  discovery  of  the  alkaloid  formed  in  stale 
milk,Tyrotoxicon  (thought  now  to  bediazobenzene), 
shows  the  probable  cause  of  the  prevalence  of  chol- 
era infantum  and  "  summer  complaint." 

There  are  numerous  fresh-water  plants,  as  Alga;, 
Sponges,  etc.,  as  well  as  parts  of  land  plants, 
leaves,  buds,  etc.,  which,  when  putrefying  in  water, 
may  increase  the  albuminoid  ammonia,  and  thus 
cause  the  water  to  assume  a  dangerous  receptivity 
for  disease  germs,  aside  from  any  specifically  delete- 
rious action  that  the  products  of  the  decomposition 
may  themselves  exert.  The  death  and  decay  of 
myriads  of  animalcules  and  microscopic  eggs  may 
also  produce  a  decided  increase  in  the  amount  of 
albuminoid  matter. 

The  determination  known  as  "albuminoid  ammo- 
nia" represents  the  amount  of  ammonia  that  can  be 
obtained  from  the  albuminoid  matters  present  in  a 
water.  It  depends  upon  the  fact  that  albuminoid 
substances,  when  heated  with  an  alkaline  solution  of 
potassium  permanganate,  are  decomposed,  and  give 
off  nitrogen  as  ammonia.  As  a  general  rule,  chem- 
ists consider  that  the  less  albuminoid  ammonia  a 
water  contains  the  better  it  is.  The  presence  of 
o.  10  parts  of  albuminoid  ammonia  per  million  is 
looked  upon  as  a  very  suspicious  sign,  and  when  the 
amount  reaches  0.15  parts  per  million  it  is  usual  to 
condemn  the  water,  especially  if  the  nitrates  and 
nitrites  are  present,  indicating  that  fermentation  is, 
or  has  been,  active. 

FREE    AMMONIA. 

Free  ammonia  is  ammonia  existing  already  formad 
in  the  water.  It  may  be  free,  or  combined  as  ammo- 
nia salts.  When  unaccompanied  by  any  consider- 
able amount  of  albuminoid  ammonia,  free  ammonia 
indicates  the  presence  of  some  manufacturing 
waste,  or  recent  addition  of  rain,  snow,  etc.,  or  inor- 
ganic substances  containing  ammonia  salts,  and  is 
of  no  particular  importance.  When  accompanied 
by  albuminoid  ammonia,  it  indicates  that  some  of 
the  albuminoid  ammonia  has  decomposed,  and  the 
water  must  then  be  examined  with  care.  When 
accompanied  by  albuminoid  ammonia  and  high 
chlorides,  it  indicates  pollution  by  urine. 

NITRITES    AND     NITRATES. 

When  albuminoid  matters  are  oxidized  they  form 
nitrites,  and  when  further  oxidized  the  nitrites  pass 
into  nitrates.  Certain  minute  organisms  have  also 
the  power  to  reduce  nitrates  back  to  nitrites  and 
ammonia.  If  albuminoid  matters  are  absent,  ni- 
trates and  nitrites  indicate  that  the  organic  matters 
have  all  been  oxidized.  Their  presence  may  or  may 
not  be  of  importance,  depending  on  the  location 
and  source  of  the  water,  and  upon  the  nature  and 
amounts  of  the  other  constituents.  As  a  rule,  ni- 
trites are  supposed  to  indicate  that  the  oxidation  of 
the  organic  matter  is  imperfect  and  recent.  Their 
presence  is,  therefore,  a  danger  signal.  Whenever 
nitrates  or  nitrites  are  detected  in  any  quantity,  a 
searching  examination  should  always  be  made,  not 
alone  of  the  water,  but  of  its  source  and  surroundings. 
(  Concluded  in  next  number. ) 
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WINE  MAKING. 

The  growing  of  grapes  and  the  making  of 
wine  occupies  the  attention  of  a  large  propor- 
tion of  the  tillers  of  the  soil.  This  industry 
is  of  the  greatest  antiquity  and,  in  fact,  the 
only  man  deemed  worthy  to  be  saved  from 
the  wreck  of  a  degenerate  world,  engaged  in 
it  as  soon  as  the  prolonged  "wet  spell,"  re- 
corded in  the  book  of  Genesis,  came  to  an  end, 
and,  like  many  of  his  less  distinguished  de- 
scendants, proved  his  own  best  customer, 
much  to  his  disadvantage. 

Whatever  opinion  one  may  hold  as  to  the 
desirability  or  necessity  of  the  use  of  wine  as 
a  beverage,  grape  culture  is  an  important  and 
extensive  form  of  agriculture,  and  the  process 
as  carried  on  in  the  European  vineyards  is  of 
much  scientific  interest.  In  this  country  the  pro- 
duction is  rapidly  increasing,  and  in  point  of 
purity  and  freedom  from  adulteration,  the 
American  product  compares  most  favorably 
with  that  of  Europe.  Most  excellent  varieties 
of  wine  are  also  made  from  oranges  and 
other  sweet  fruits. 

For  the  proper  ripening  of  the  fruit  of  the 
grape-vine  (  litis  vinifera)  an  average  sum- 
mer temperature  of  from  64  °  to  68  °  is 
necessary.  The  sweetness  and  flavor  of  the 
grape  depends  upon  the  more  or  less  complete 
conversion  of  the  tartaric  and  other  acids  of 
the  unripe  fruit  into  grape-sugar.  The  whole 
of  Central  and  Southern  Europe  has  a  climate 
suitable  for  this  purpose,  as  has  the  larger  part 
of  the  United  States,  but  the  climate  of  Eng- 
land is  too  cool  and  moist  to  properly  ripen 
the  grapes,  while  in  New  England  it  is  a  very 
uncertain  matter,  and  the  October  frosts  will, 
in  a  great  many  seasons,  ruin  the  entire  crop 
before  sufficient  sugar  has  been  formed  to  fit 
the  grapes  for  the  wine  press.  The  Concord, 
Delaware,  and  similar  grapes  ripen  with  us 
to  perfection  for  eating  purposes,  but  Nature, 
evidently,  never  intended  the  land  of  the  Pu- 
ritans to  be  a  wine-producing  region. 

The  grapes,  after  being  gathered,  are 
stripped  from  the  stalk  and  placed  in  large 
wine-presses,  where  the  juice  is  extracted  by 
pressure.  These  presses  in  Europe  are  usu- 
ally of  a  rude  and  simple  construction,  much 
resembling  an  old-fashioned  cider  press,  but 
the  use  of  a  centrifugal  machine,  in  which  the 
juice  or  must  is  extracted  from  the  grapes  by 
rapidly  rotating  them  in  a  cylindrical  vessel, 
has  been  suggested,  and  tried  with  most  ex- 
cellent results,  ten  minutes  time  sufficing  to 
perfectly  express  the  juice  from  1 20  pounds 
of  grapes,  and  giving  nearly  two  per  cent, 
more  of  the  product.  When  the  American 
inventive  genius  turns  its  attention  to  this  in- 
dustry we  may  expect  to  see  great  improve- 
ments over  the  present  methods,  which  prob- 
ably do  not  much  differ  from  those  used  in 
the  time  of  Noah  himself. 


The  juice  of  the  grapes  as  it  runs  from  the 
press  is  divided  into  two  or  three  parts  ;  that 
produced  first  by  the  lightest  pressure,  making 
the  best  flavored  wine,  as  it  is  most  free  from 
the  tannic  acid  and  other  astringent  and  bad 
tasting  constituents  of  the  seeds  and  skin. 
The  color  of  the  wine  depends  upon  the  color 
of  the  grapes,  white  wine  being  made  from 
light  colored  varieties,  while  the  red  wines 
are  expressed  from  the  dark  colored  fruit,  the 
purple  coloring  matter  present  in  their  skins 
being  changed  to  red  by  contact  with  the  tar- 
taric acid  in  the  juice. 

The  most  important  constituent  of  the 
grape  juice  is  the  grape  sugar,  a  mixture  of 
dextrose  and  levulose.  As  has  been  stated 
above,  it  is  formed  during  the  ripening  of  the 
fruit  from  tartaric  and  small  quantities  of 
other  acids,  and  upon  the  proportion  between 
the  acid  and  sugar  depends,  largely',  the  quali- 
ty of  the  wine.  In  a  poor  year  there  may  be 
only  twelve  times  as  much  sugar  as  acid, 
while  in  a  season  favorable  to  the  complete 
ripening  of  the  fruit  there  may  be  twenty-four 
times  as  much. 

The  fermentation  of  the  grape  juice  is  car- 
ried on  in  open  vats,  and  is  spontaneous,  no 
addition  of  yeast  being  necessary.  The  yeast 
germs  are  always  present  in  the  air,  and,  fall- 
ing into  the  juice,  increase  and  multiply  by 
feeding  upon  the  albuminous  substances  pres- 
ent, at  the  same  time  decomposing  the  sugar 
into  carbonic  dioxide  and  alcohol.  A  tem- 
perature from  50  °  to  60  o  is  most  favorable 
for  the  progress  of  the  fermentation,  which  is 
finished  in  from  ten  to  fourteen  days,  when 
the  wine  is  drawn  ort"  into  casks  or  bottles, 
where  a  slight  after  fermentation  generally 
takes  place.  Much  care  is  necessary  to  pre- 
vent the  occurrence  of  the  acetic  fermentation, 
which  is  especially  liable  to  occur  in  weak 
wines,  and  would  speedily  convert  them  into 
vinegar.  During  the  progress  of  the  fermen- 
tation the  bi-tartrate  of  potash  which  is  pres- 
ent in  the  juice  is  precipitated,  as  it  is  insol- 
uble in  weak  alcohol,  and  is  the  principal 
source  of  the  cream  of  tartar  of  commerce. 

A  "  dry"  wine  is  one  in  which  all  the  su- 
gar has  been  fermented  and  changed  to  alco- 
hol, while  a  sweet  wine  contains  a  greater  or 
less  proportion  unchanged.  The  percentage 
of  alcohol  in  wmes  varies  from  7  per  cent,  in 
claret  and  hock  to  17  or  20  per  cent,  in  sherry 
and  Madeira.  These  latter,  including  port 
wine,  are  often  "  fortified  "  by  the  artificial 
addition  of  brandy  or  alcohol  to  preserve  them 
from  the  acetic  fermentation,  when  sent  to 
other  countries,  but  the  practice  is  not  a  com- 
mendable one. 

Champagne  is  essentially  an  artificial  wine, 
as  sugar  and  flavoring  substances  are  added 
to  it  when  it  is  bottled.  Its  effervescing  qual- 
ity is  due  to  the  fact  that  a  part  of  the  fermen- 
tation takesjplace  in  the  bottle,  the  carbonic 
acid  gas  thus  formed  remaining  un<ler  pres- 


sure. The  entire  process  of  manufacturing 
champagne  is  a  very  complicated  one  and  re- 
quires much  care,  skill  and  experience.  The 
bottles  containing  the  fermenting  wine  must 
be  carefully  watched  and  turned,  and  are 
opened  one  or  more  times  for  the  purpose  of 
removing  the  sediment  which  forms  in  them. 
The  loss  by  the  burstingof  bottles  is  also  quite 
large,  and  adds  considerably  to  the  cost  of 
this  seductive  but  treacherous  beverage. 

We  must  also  add  a  word  in  regard  to  the 
phylloxera,  that  parasite  which  has  already 
devastated  so  many  French  vineyards,  and 
given  a  severe  blow  to  a  national  industry. 
No  thoroughly  effective  means  of  destroying 
it  has  yet  been  discovered,  and  a  large  reward 
is  offered  by  the  French  government  for  such 
a  remedy.  Fortunately  the  parasite  does  not 
seem  to  attack  the  stronger  vines  of  this 
country,  and  there  is  little  danger  that  it  will 
ever  do  serious  damage  to  our  American  vine- 
yards. 

+♦* 

[Original  in  The  Popular  Science  News.} 
THE  MUSHROOM. 

BY    ANNA    HINRICHS. 

Mushroom  culture  is,  undeservedly,  sadly  nes;- 
lected  in  this  country.  In  Italy  it  is  shunned  as  a 
most  deadly  poison,  but  in  Russia  and  also  in  Ger- 
many, it  is  considered  a  great  delicacy,  and  its  nutri- 
tive qualities  are  quite  generally  recognized. 

The  danger  from  musliroom  poisoning  has  been 
greatly  exaggerated.  True,  cases  of  poisoning  from 
this  source  have  occurred,  and  have  proved  fatal. 
But  in  observing  certain  rules  of  precaution,  all  pos- 
sibilities of  this  nature  are  effectually  averted.  The 
mushroom  must  never  be  used  unless  perfectly  fresh; 
if  maggot-eaten,  or  vyilted,  in  short,  if  in  any  state 
of  putrefaction,  poisonous  elements  in  the  form  of 
bacteria,  are  present.  Whether  raw  or  cooked,  it  is 
a  dish  that  cannot  be  preserved.  It  must  be  used 
immediately.  Whatever  may  have  been  the  course 
of  preparation,  it  is  simply  out  of  the  question  to 
serve  a  dish  of  mushrooms  "warmed  over." 

There  are  numerous  tests,  claimed  to  be  infallible, 
for  the  detection  of  these  poisons,  if  present.  For 
example,  a  mushroom  is  rubbed  vyith  any  article  of 
gold;  if  the  gold  discolors,  the  mushroom  is  said  to 
be  poisonous.  Another  test  is  to  dip  a  silver  spoon 
into  a  kettle  of  boiling  mushrooms.  In  case  this 
immersion  blackens  the  spoon,  a  similar  verdict  is 
pronounced.  These  tests  are  very  unreliable.  The 
only  sure  means  of  prevention  against  using  poi- 
sonous mushrooms, is  to  learn  the  characteristic  dis- 
tinction of  the  comparatively  rare,  poisonous  mush- 
rooms, and  to  use  none  buttho.se  that  are  recognized 
as  being  perfectly  harmless. 

The  mushroom  may  be  seryed  as  a  dish  in  itself, 
and  added  to  soup,  ragout,  and  the  like,  it  imparts  a 
delicious  flavor. 

Mushroom  Soup.— A  soup-plate  full  of  mushrooms 
are  cleaned  thoroughly,  washed  quickly,  and  cut  into 
thick  slices.  Sprinkle  with  .salt  and  steam  5—10 
minutes.  Then  add  white  pepper  (to  taste),  a  small 
onion,  chopped  parsley,  a  piece  of  butter  the  size  of 
a  walnut,  and  let  simmer  for  15  minutes.  While 
simmering,  make  a  butter-ball  of  3  tablespoonfuls  of 
flour  and  the  same  of  fresh  butter.  Have  prepared  3 
pints  of  water  in  which  has  been  well  boiled  greens 
and  a  couple  of  carrots  and  turnips.  Strain'and  add 
the  butter-ball,  then  the  mushrooms,  and  finally  the 
yolks  of3  or  4  eggs,  thoroughly  whipped   with   hal 
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a  cup  of  sweet  cream.  With  this  soup  serve  crackers 
or  small  squares  of  buttered  toast. 

Russian  Mushroom  Sauce.  — Clean,  quickly 
wash,  and  slice  a  heaping  plateful  of  mushrooms. 
To  a  cupful  of  melted  butter  add  the  sliced  mush- 
rooms, and  let  simmer  for  15  minutes.  Then  dredge 
with  flour,  add  salt  and  pepper  to  taste,  and  a  cupful 
of  sour  cream.  If  the  sauce  is  preferred  thinner, 
add  sour  cream  until  it  is  of  the  desired  consistency. 

Mushroom  Sauce. — Clean,  quickly  wash,  and 
chop  fine  the  mushrooms;  add  salt  and  a  finely 
chopped  onion.  In  a  closely  covered  kettle  let  sim- 
mer until  quite  dry — shaking  freely  to  prevent  burn- 
ing. Then  add  a  table-spoon  of  butter,  white  pepper 
to  taste,  and  a  piece  of  lemon-rind.  Let  simmer 
slowly  for  10 — 15  minutes.  To  this  add  2  cups  of 
s  trong  meat  broth,  and  a  butter-ball  of  one  tablespoon 
of  butter  and  flour,  let  simmer  5  minutes  longer,  and 
add  3  yolks' of  eggs,  well  beaten.  Before  serving 
sprinkle  with  finely  chopped  parsley. 


ON  STEWING,  BOILING,  AND  SIMMERING. 

Few  people  understand  the  difference  between 
stewing,  simmering,  and  boiling. 

Stewing  and  simmering  are  more  akin,  but,  nev- 
ertheless, there  is  a  great  diflference,  and  that  differ- 
ence is,  that  meat  simmered  has  to  be  eaten  by  it- 
self—  that  is,  that  the  water  or  stock  in  which  it  is 
simmered  is  required  for  something  else,  and  the 
meat  taken  out  when  suflSciently  cooked ;  and  that 
meat  is  stewed,  when  both  meat  and  liquor  are  to 
be  eaten  together. 

Stewing  is  very  much  favored  by  foreign  cooks, 
the  French  in  particular.  It  is  certainly  the  most 
economical  method  of  cooking  meat,  not  only  on 
account  of  the  small  quantity  of  firing  required  to 
keep  up  the  gentle  simmering,  but  also  because  food 
may  often  be  rendered  tender  even  if  coarse  and 
hard,  as  a  very  low  temperature  in  a  very  long  time 
helps  to  make  tough  meat  not  merely  eatable  but 
palatable. 

The  stew-pan  should  have  its  lid  fitting  very  tight, 
and,  if  possible,  it  should  never  be  removed  during 
the  stewing.  It  is  a  good  plan  to  put  a  weight  on 
the  lid  to  keep  it  down,  and  the  process  is  best  car- 
ried out  on  a  stove  with  a  gentle  fire.  The  stew 
should  be  constantly  watched,  and  never  allowed  to 
approach  boiling  point,  and  the  ebullition,  though 
gentle,  should  be  continuous.  One  of  the  best 
plans  for  stewing  is,  to  put  the  meat  into  a  jar  with 
its  lid  tightly  fixed,  and  stand  it  in  a  saucepan  of 
fast-boiling  water,  when  all  the  real  goodness  and 
juices  of  the  meat  are  extracted.  Buckmaster,  the 
great  authority  on  these  things,  says  stewing  is  a 
gradual  simmering.  It  may  be  done  in  a  saucepan 
over  the  fire  or  in  a  stone  jar  which  will  stand  the 
fire,  with  a  lid  fitting  steam-tight;  meat  should  be 
selected  free  from  blood,  and  the  quantity  of  water 
should  be  about  a  quart  to  a  pound  of  meat,  the 
liquor  of  which  would  be  very  rich,  and  could  easily 
be  reduced,  if  necessary,  with  warm  water;  a  spoon- 
ful of  salt  to  a  quart  of  water  should  be  added  at  the 
end  of  the  cooking.  To  quote  his  own  words,  he 
says, — "  Bring  the  water  gradually  to  the  boil,  re- 
move all  scum,  and  let  the  contents  simmer  till  the 
flavor  of  the  meat  is  absorbed  in  the  liquor.  Re- 
move all  the  fat.  All  and  every  kind  of  meat  will  do 
for  a  stew,  They  may  be  used  together  or  sepa- 
rately. The  better  the  meat  the  better  the  stew."  All 
the  gristly  parts,  feet,  shanks,  knuckles,  should  be 
stewed.  There  is  no  other  way  of  cooking  these 
parts  to  advantage.  They  require  time,  which  is 
often  the  difficulty  and  an  objection.  Those  pieces 
known  in  butchers  shops  as  "block  ornaments" 
make  a  most  delicious  stew.  The  vegetables,  as  a 
rule,   except  potatoes,  may  be  cut  into  slices  and 


cooked  in  the  stew,  or  they  may  be   cooked   sepa- 
rately and  added  afterwards. 

In  boiling  the  great  thing  is  not  to  let  the  meat 
boil.  This  may  appear  a  curious  contradiction,  but 
nevertheless  it  is  right.  When  the  water  in  a  sauce- 
pan bubbles  at  the  top  and  steams  ithboiling.  Sim- 
mering is  keeping  the  water  nearly  boiling,  and  lit- 
tle tiny  bubbles  every  now  and  then  come  up  at  the 
edges,  and  it  must  never  be  allowed  to  go  beyond 
this  state. 

In  boiling  a  leg  of  mutton  it  should  be  put  into 
fast-boiling  water,  and  allowed  to  boil  for  five  min- 
utes, to  make  the  outside  hard  and  prevent  the 
juices  escaping.  Just  sufficient  cold  water  should 
be  added  to  reduce  the  temperature,  and  then  bring 
it  gently  to  the  boil,  and  when  on  the  point  of  boil- 
ing skim  it  carefully  (which  is  most  important)  ; 
then  draw  to  the  side  of  the  stove,  and  let  it  simmer 
slowly.  Meat  boiled  quickly  is  always  hard  and 
tasteless,  and  it  should  be  remembered  that  a  very 
large  quantity  of  water  takes  the  goodness  out  of 
the  meat.  A  saucepan  only  sufficiently  large  to  hold 
the  joint  easily  should  be  used,  and  just  cover  the 
meat  with  water.  The  time  for  boiling  should  be 
from  a  quarter  of  an  hour  to  twenty  minutes  to  each 
pound  of  meat,  counting  from  the  time  the  water 
boils. 

Puddings  should  be  plunged  into  plenty  of  boil- 
ing water,  and  kept  boiling  quickly  till  done. 

Salt  meat  must  be  put  into  cold  water,  which 
should  then  be  slowly  brought  up  to  the  simmering 
point. 

In  boiling  fish  a\\  large  white  fish,  should  be  placed 
in  cold  water,  and  then  brought  gradually  to  the  boil- 
ing point,  and  then  allowed  to  simmer  gently.  The 
water  should  be  very  carefully  skimmed ;  a  table- 
spoonful  of  salt  should  be  put  into  every  half-gallon 
of  water.  Small  fish  should  be  put  into  warm  water, 
and  salmon  and  trout  into  boiling  water.  Pork, 
ham,  and  bacon,  should  be  boiled  in  cold  water 
brought  slowly  to  the  simmering  point.  Poultry, 
&c.,  should  be  placed  in  warm  water,  and  then  sim- 
mered. 

A  great  thing  to  be  observed,  though  it  is  men- 
tioned last,  is  to  have  a  clear,  bright  fire  ;  it  should 
be  built  up  gradually  with  small  nieces  of  coal,  and 
great  care  must  be  taken  not  to  have  the  fire  smoky, 
or  the  meat  mnst  be  smoked.  Start  with  a  good 
Jire,  and  keep  it  up  by  adding  occasionally  small  coal, 
to  prevent  smoke. — The  Practical  Confectioner. 

+♦* 

TRANSMUTATION  OF  COTTON  SEED. 

Was  there  ever,  says  the  Banker's  Monthly,  such 
a  history  as  that  of  the  cotton  seed .'  For  seventy 
years  despised  as  a  nuisance,  and  burned  or  dumped 
as  garbage,  then  discovered  to  be  the  very  food  for 
which  the  soil  was  hungering,  and  reluctantly  ad- 
mitted to  the  rank  of  utilities,  shortly  afterwards 
found  to  be  nutritious  food  for  beasts  as  well  as  for 
soil,  and  thereupon  treated  with  something  like 
respect.  Once  admitted  to  the  circle  of  farm  indus- 
tries, it  was  found  to  hold  thirty-five  gallons  of  pure 
oil  to  the  ton,  worth  in  its  crude  state  $14  to  the 
ton,  or  $40,000,000  for  the  whole  crop  of  seed.  But 
then  a  system  was  devised  for  refining  the  oil  up  to 
a  value  of  $1  a  gallon,  and  the  frugal  Italians  placed 
a  cask  of  it  at  the  root  of  every  olive  tree,  and  then  de- 
fled  the  Borean  breath  of  the  Alps.  And  then  ex- 
perience sh«wed  that  the  ton  of  cotton  seed  was  a 
better  fertilizer  and  a  better  stock  food  when  robbed  of 
its  thirty-five  gallons  of  oil  than  before,  that  the 
hulls  of  the  seeds  made  the  best  of  fuel  for  feeding 
the  oil-mill  engine,  that  the  ashes  of  the  hulls 
scooped  from  the  engine's  draught  had  the  highest 
commercial  value  as  potash,  and  that  the  "  refuse" 
of  the  whole  made  the  best  and  purest  soap  stock,  to 
carry  to  the  toilet  the  perfv^n^^s  of  Lubin  of  Colgate. 


TO  FORETELL  FROST. 
For  the  benefit  of  farmers  General  Greely  gives 
the  following  simple  and  definite  method  by  which 
in  clear,  cool  weather,  near  the  period  of  early  or 
late  frosts,  a  person  may  determine  with  considera- 
ble accuracy  if  frost  will  occur  the  following  night : 
"The  approach  of  local  frost  can  be  foretold  with 
very  considerable  accuracy  from  the  readings  of 
properly  exposed  dry  and  wet  thermometers.  A 
safe  and  simple  rule  to  follow  when  the  temperature 
is  at  50  degrees,  or  below,  is  to  multiply  the  differ- 
ence between  the  readings  of  the  thermometers  by 
2.5,  and  when  the  sum  thus  obtained  is  subtracted 
from  the  reading  of  the  dry  thermometer,  it  leaves 
the  approximate  degrees  to  which  the  temperature 
of  the  air  will  fall  the  coming  night,  unless  change 
of  wind  to  a  moister  quarter,  or  increase  of  cloudi- 
ness interferes.  The  value  and  importance  of  ob- 
servations of  this  kind  have  not  been  sufficiently 
impressed  upon  farmers  cultivating  crops  of  a  kind 
susceptible  to  frost  and  capable  of  protection."  It 
may  be  stated  in  this  connection  that  the  "wet  ther- 
mometer" mentioned  above,  is  an  instrument  the 
bulb  of  which  is  kept  moist  by  its  contact  with  a  bit 
of  lamp-wick  fed  from  a  small  reservoir  of  water. 


GLEANINGS. 

Indian  Corn  or  Maize  is  actually  grown  as  a 
window  plant  in  London.  It  is  not  a  bad  one,  by 
any  means,  wherever,  as  in  England,  corn  does  not 
succeed  in  field  culture. 

Beans  are  peculiarly  liable  to  injury  by  moisture, 
and  should  never  be  hoed  except  in  dry  weather.  If 
soil  touches  the  leaves,  when  wet  by  rains  or  dews,  it 
injures  them  by  causing  rust.  This  is  especially 
true  after  blossoming  begins,  and  it  it  is  Wetter  to 
have  all  the  work  of  cultivation  and  hoeing  finished 
before  that  time. 

To  Protect  Fruit  krom  Birds. — It  is  said 
that  pans  of  water  placed  in  fruit  and  berry  patches 
will  keep  birds  from  eating  the  fruit.  An  English 
naturalist  claims  that  the  reason  birds  eat  cherries 
and  strawberries  is  because  in  the  blazing  heat  they 
get  dreadfully  thirsty.  If  the  birds  can  easily  get  at 
water  they  soon  leave  off'  taking  the  fruit. 

A  Rat  Proof  House.  —  It  is  an  easy  matter  to 
keep  them  out  of  the  poultry-house,  by  the  use  of 
half-inch  wire  mesh,  laid  under  the  floor  of  the 
house.  On  a  ground  floor,  dig  out  to  a  depth  of  six 
inches,  lay  down  the  wire,  and  replace  the  dirt. 
The  edges  of  the  wire  may  be  turned  up  and  tacked 
to  the  sills.  Rats  cannot  cut  through  wire,  and  so 
they  will  soon  leave  the  place. 

Warm  Food  for  Poultry.  —  A  raiser  of  poul- 
try says: — "In  a  large  pot,  standing  on  the  stove 
day  and  night,  the  refuse  of  every  vegetable  pre- 
pared for  the  table  is  thrown.  The  outside  leaves  of 
Cabbage,  Potato,  Apple  peelings,  etc.,  all  go  in 
together,  where  they  are  boiled  until  tender,  then 
chopped  fine,  and  thickened  with  wheat  bran  or 
corn  meal.  While  many  declare  milk  unwhole- 
some for  fowls,  ours  drink  nothing  else  and  no 
flock  can  be  healthier." 

Sunlight  FOR  Hens — Sunlight  is  healthful,  and  it 
is  necessary  to  provide  it  in  winter  without  exposure 
to  the  cold.  As  good  a  way  as  any  is  to  have  a 
room  separate  from  their  roost  and  laid  with  dust 
and  coal  ashes,  but  filled  at  least  on  its  east,  south 
and  west  sides  with  large  windows.  Here  the  hens 
may  be  fed  and  watered  in  the  morning,  and  then 
allowed  to  roll  in  the  dust  in  the  sunlight.  The 
eft'ect  of  this  treatment  in  promoting  winter  egg 
production  is  really  wonderful.  Many  hens  do  not 
lay  in  winter  because  they  are  kept  in  the  dark  and 
not  stirring  around  enough. 
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A  MOST  important  discovery  —  if  it  really 
is  a  discovery  —  is  reported  from  Munich, 
where  Dr.  Kruss  has  been  investigating  the 
twin  metals,  cobalt  and  nickel,  which  were  de- 
scribed at  length  in  the  Science  News  for 
October  1888.  While  making  a  determina- 
tion of  their  atomic  weights,  he  succeeded  in 
separating  from  them  a  new  metal  hitherto 
unknown,  but  which  appears  to  belong  to  the 
same  chemical  group  as  the  metals  with  which 
it  is  associated.  It  occurs  combined  with  both 
nickel  and  cobalt,  and  it  seems  very  strange 
that  it  has  been  overlooked  so  long.  The  al- 
most identical  atomic  weights  and  other  chem- 
ical and  physical  properties  of  nickel  and  co- 
balt, have  always  been  a  puzzle  to  chemists, 
and  it  is  evident  that  if  this  discovery  is  con- 
firmed it  will  have  an  important  bearing  upon 
the  matter.  W'hen  separated  from  the  new 
metal  the  salts  of  pure  nickel  are  dark  green 
in  color,  and  those  of  cobalt,  violet.  We 
shall  await  further  intelligence  in  regard  to  the 

supposed  new  element  with  great  interest. 

*^* 

A  heated  discussion  has  been  raging  in 
England,  as  to  the  propriety  of  introckicing 
half-molecules  into  a  chemical  symbol,  such, 
for  instance,  as  the  double  tartrate  of  anti- 
mony and  potassium  (SbOKC4H406)  1-2H2O. 
One  side  claims,  and  with  reason,  that  a 
half-molecule  is  a  scientific  absurdity ;  the 
other,  that  in  the  case  referred  to,  it  only 
indicates  a  certain  proportion  of  water  of 
crystallization,  and  is  a  legitimate  expression 
of  that  fact.  It  seems  to  us  that  both  sides 
are  partially  right,  and  that  it  all  depends 
upon  the  sense  in  which  the  symbol  is  to  be 
understood.  If  it  is  only  meant  to  indicate 
the  proportions  of  the  different  constituent  el- 
ements, the  half-molecule  may  be  allowable  ; 
but  if  the  symbol  is  meant  to  indicate,  as  it 
almost  invariably  is,  the  actual  atomic  struct- 
ure of  the  substance,  then  its  use  involves  a 
contradiction  of  terms.  In  any  case,  the  use 
of  half-molecules  only  confuses  the  student, 
and  really  serves  no  good  purpose,  and  the 
symbol  of  the  above  salt  had  much  better  be 
written  in  all  cases  (Sb  O  K  C4  H4  Os)^  Hj  O, 
thus  indicating  its  constitution  just  as  clearly 
and  truthfully,  and  avoiding   the    perplexing 

and  irrational  half-molecule  of  water. 
*»»^ 

News  from  the  total  solar  eclipse  of  last 
January  comes  in  slowly.  The  observations 
were  generally  successful,  and  the  corona 
was  very  distinct  and  beautiful,  closely  re- 
sembling the  one  observed  during  the  eclipse 
of  1878.  One  observer  reported  the  discov- 
ery of  an  intra-Mercurial  planet,  but  all  others 
failed  to  observe  it.  A  comet  was  also  ob- 
served near  the  sun.  The  red  prominences 
were  numerous  and  strongly  marked.     Per- 


haps the  most  important  observation,  was  that 
of  the  expansion  of  the  sun's  surroundings  in 
the  plane  of  its  equator,  first  discovered  by 
Newcomb  in  1878.  This  expansion  was  seen 
to  extend  some  two  million  miles  on  either 
side  of  the  sun,  and  had  the  appearance  of 
two  forked  wings  of  light.  The  party  from 
Harvard  College,  under  charge  of  Professor 
Pickering,  also  obtained  some  twenty  photo- 
graphs of  the  spectrum  of  the  corona,  includ- 
ing the  less  refrangible  end.  These  photo- 
graphs will  be  of  the  utmost  value  and  im- 
portance,  and   are    alone,  \vorth    the    whole 

trouble  and  expense  of  the  expedition. 

+♦+ 

The  electric  railway  connecting  this   city 

with  adjoining  towns,  has  been  successfull} 
operated  this  winter,  with  no  more  trouble 
and  delay  than  always  attends  any  new  enter- 
prise. The  current  is  taken  from  wires  buried 
in  a  conduit  beneath  the  street,  in  the  crowded 
part  of  the  city,  while  an  overhead  wire  is 
used  in  the  suburbs.  The  change  from  one 
system  to  another  is  made  with  only  a  mo- 
ment's delay,  and  the  speed  and  regularity  of 
the  electric  power  is  a  great  improvement  on 
the  horses  which  it  replaces.  The  compara- 
tive cost  of  electric  and  horse-power  yet  re- 
mains to  be  determined,  but  it  may  be  ob- 
served that  it  is  on  a  road  where  the  travel 
is  large  and  constant,  that  electricity  can  be 
most  economically  used.  Where  only  occa- 
sional trips  are  made,  horses  are  still  the 
cheapest  source  of  power.  The  unusually 
mild  winter  has  been  very  favorable  to  the  op- 
eration of  the  new  system,  as  the  tracks  have 
hardly  been  obstructed  with  ice  or  snow  dur- 
ing the  entire  season. 

+♦« 

That  ubiquitous  personage,  the  oldest  in- 
habitant, fails  to  remember  a  January  like 
the  one  of  the  present  year.  The  greater 
part  of  the  month  was  as  mild  as  spring-time, 
with  but  little  snow,  and  hardly  any  frost  in  the 
ground,  while  the  rivers  and  ponds,  either  re- 
mained entirely  open,  or  were  only  covered 
with  a  very  thin  coating  of  ice.  The  grass 
has  been  green,  the  willow  catkins  and  arbu- 
tus in  bloom,  and  an  ajsple  blossom  was 
plucked  from  a  tree  in  this  vicinity  about  the 
middle  of  the  month.  Some  irrepressible 
small  boys,  on  an  unusually  warm  day  im- 
proved the  occasion  to  go  swimming  in  the 
Merrimack  river,  which  at  this  season  is  usu- 
ally frozen  a  foot  thick.  The  cause  of  this 
abnormally  high  tempei-ature  is,  undoubtedly, 
the  absence  of  the  cold  northwest  winds  which 
usually  prevail  at  this  season,  but  why  they 
have  failed  to  blow,  is  a  question  no  one  can 
answer.  At  the  time  of  writing  (February 
4th)  the  weather  has  become  more  seasonable, 
and  the  temperature  has  fallen  to  zero  for  the 

first  time  during  the  winter. 

*♦•■ 

The  mild  weather,  and  anticipated  failure 
of  the  ice  crop,  developed  an  entertaining 
humbug,  which  was  extensively  described  by 


the  daily  newspapers,  in  the  shape  of  a  small 
tin  box,  said  by  the  inventor  to  contain  cer- 
tain mysterious  chemicals,  which  had  the 
power  of  reducing  ths  temperature  of  the  re- 
frigerator or  chamber  in  which  it  was  placed 
many  degrees  below  zero,  and  retaining  its 
power  for  several  years.  Such  an  invention  is 
a  scientific  impossibility,  and  the  astonished 
newspaper  men  were  undoubtedly  deceived 
by  a  box  containing  one  of  the  well  known 
freezing  mixtures,  which  do  indeed  pro- 
duce a  great  amount  of  cold,  but  whose 
action  only  lasts  for  a  few  hours,  and  the  ex- 
pense of  which  is  vastly  greater  than  ice,  even 

at  the  highest  prices  ever  charged  for  it. 

+»> 

As  has  often  been  stated  in  these  columns, 
alcohol  has  no  nutritive  or  strength-giving 
power  when  taken  into  the  lumian  system, 
and  its  habitual  use  is  rarely  productive  of 
anything  but  evil.  Its  value  as  a  medicine  in 
certain  cases  is,  we  think,  however,  indisput- 
able. We  refer  to  those  cases  where  a  pow- 
erful and  readily  diffusible  stimulant  is  re- 
quired to  tide  over  an  emergency,  in  case  of 
the  sudden  failure  of  the  vital  forces  from 
shock  or  exhaustion.  It  is  true,  that  in  such 
cases  it  really  creates  no'  strength,  but  by 
stimulating  the  organs  of  the  body  to  an  ex- 
traordinary effort,  a  crisis  may  be  passed  safe- 
ly over,  and  the  system  left  in  a  condition  to 
respond  to  the  healing  powers  of  Nature. 
This  use  of  a  stimulant  is  as  legitimate  as  it 
would  be  to  urge  a  jaded  horse  to  increased 
speed  with  the  whip,  in  order  to  escape  an 
impending  danger,  but,  as  far  as  we  can  per- 
ceive, such  cases  are  the  only  ones  in  which 
alcohol  serves  any  really  useful  or  indispensa- 
ble purpose  in  medicine. 

— -n»* 

Self-developing  photographic  dry-plates 
are  the  latest  novelty,  in  which  the  chemicals 
used  in  developing  are  applied  in  the  solid 
form  to  the  back  of  the  plate.  After  the  ex- 
posure it  is  only  necessary  to  immerse  the 
plate  in  a  tray  of  water,  when  the  developing 
salts  will  dissolve  and  form  a  bath  all  ready  for 
use.  The  convenience  of  this  method  to 
travellers,  and  pliotographic  amateurs  away 
from  their  base  of  supplies,  will,  undoubtedly, 

be  very  great. 

— «♦> ^ — 

The  atomic  weight  of  Ruthenium  has  been 
re-determined  by  M.  Joly,  who  finds  that  it 
should  be,  not  104  as  heretofore  supposed, 
but  a  number  very  near  101.5.  This  will 
aflTect  its  position  in  the  "  periodic  system," 
and  differentiate  it  still  further  from  Rho- 
dium, the  atomic  weight  of  which  is,  also,  very 
near  104,  the  weight  formerly  given  to  Ruth- 
enium. 


COPPER. 

Copper  is  one  of  the  most  useful  and  valua- 
ble of  the  baser  metals,  and  its  power  to  resist 
oxidation,  combined  with  its  great  malleability, 
renders  it  applicable  for  many  purposes  where 
the  cheaper  metal  iron  could  not  be  used.  For 
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covering  the  bottoms  of  vessels  and  roofs,  and 
for  all  positions  exposed  to  the  action  of  air  or 
water,  it  is  invaluable,  and  for  purposes 
where  its  softness  is  objectionable,  it  can  be 
alloyed  with  tin,  to  form  the  hard  but  readily 
fusible  bronze,  or  with  zinc,  to  form  brass, 
with  its  beautiful  golden  color  and  innumera- 
ble uses. 

Copper  has  a  high  electrical  conductivity, 
being  practically  the  same  as  silver,  which  is 
the  best  conductor  of  electricity  known.  Rep- 
resenting the  conductivity  of  silver  by  lOO, 
copper  would  be  99-9,  and  iron  16.8.  This 
property  renders  it  invaluable  in  electrical 
work,  and  copper  wire  is  largely  used  in  the 
manufacture  of  telephones,  telegraphic  instru- 
ments, and  electric  lighting  apparatus. 

Copper  is  one  of  the  few  metals  having  a 
distinct  color,  in  this  respect  resembling  gold. 
When  rubbed  with  the  hand  it  also  gives  off 
a  peculiar  and  disagreeable  odor.  It  is  very 
malleable,  and  is  readily  worked  by  tlie  ham- 
mer, but  is  not  so  duc- 
tile as  iron  and  not  so 
easily  drawn  into  fine 
wire.  It  is  also  very 
sonorous,  and  is  one 
the  chief  ingredient 
in  the  composition  i> 
bell  metals. 

The    ores     of    thi- 
metal  occur  abundan' 
ly,  the    principal    or 
being  copper  pyritt 
a  double    sulphide   o 
copper   and   iron.     In 
a  few  localities,  notab- 
ly in  Michigan,  nativ 
or  metallic  copper  oc 
curs    abundantly    anc 
can  be  separated   fron 
the         accompanyin< 
rock,   or    gangue,    by 

a  simple  process  of  fusion.  The  Mich- 
igan mines  produce  a  large  proportion 
of  the  copper  consumed  in  this  country,  and 
have  proved  a  source  of  great  wealth  to  their 
owners.  Other  less  important  ores  of  copper 
are  gray  copper,  a  mixture  of  sulphur,  copper, 
iron,  antimony,  arsenic,  and  occasionally- 
other  metals,  and  cuprite  or  oxide  of  copper. 
Malachite  is  a  beautiful  green  mineral  con- 
sisting of  a  mixture  of  carbonate  and  hydrate  of  | 
copper,  while  the  magnificent  blue  azurite  con- 
tains the  same  salts  in  different  proportions. 

The  reduction  of  copper  pj'rites  to  the  me- 
tallic state,  is  a  very  long  and  complicated 
process.  It  goes  through  several  roastings 
and  meltings  to  drive  oft' the  sulphur,  iron  and 
other  impurities,  and  is  finally  melted  under  a 
layer  of  charcoal  and  stirred  with  poles  of 
green  wood,  the  gases  from  which  reduce  the 
last  traces  of  oxide  to  the  metallic  state,  form- 
ing the  red,  soft,  and  ductile  copper  of  com- 
merce. 


Chemically,  copper  is  closely  allied  to  mer- 
cury ;  it  forms  two  sets  of  compound — cuprous 
and  cupric,  the  corresponding  oxides  of  which 
aie  bright  red  and  black.  The  most  common 
salt  is  the  sulphate,  or  blue  vitriol,  which  is 
used  extensively  in  the  arts  for  electrotyping, 
dyeing,  and  the  manufacture  of  colors.  The 
well-known  Paris  green  is  an  arsenite  of  cop- 
per, and  many  other  green  pigments  have  the 
metal  for  their  base. 

The  salts  of  copper  are,  to  a  greater  or  less 
extent,  poisonous,  and  when  vessels  for  cook- 
ing are  made  from  it,  there  is  great  danger  of 
the  formation  of  a  basic  carbonate  of  copper 
cominonly  known  as  verdigris.  This  is  very 
injurious,  and  great  care  should  be  taken  to 
keep  all  copper  or  brass  utensils  perfectly 
clean  and  bright.  Pickles  are  sometimes  pur- 
posely made  in  a  copper  kettle  to  give  them 
a  bright  green  color,  but  they  are  thereby  ren- 
dered unwholesome, and  such  a  practice  should 
always  be  avoided. 


Copper  very  rarely  occurs  in  living  organ- 
isms, but  the  brilliant  red  plumage  of  a  typical 
bird  known  as  the  touraco,  or  plantain-eater, 
has  been  found  to  contain  nearly  six  per  cent, 
of  the  metal,  and  it  has  also  been  found  in  the 
blood  of  the  cuttle-fish  in  the  form  of  ha;mo- 
cyanin,  which  is  blue  in  its  oxidized  condition 
in  arterial  blood,  but  colorless  in  the  venous 
blood. 

When  ammonia  is  added  to  a  solution  con- 
taining copper,  a  complex  double  salt  is 
formed  of  an  intensely  blue  color.  This  salt 
is  peculiar  in  that  it  has  the  property  of  dis- 
solving cellulose,  such  as  paper,  cloth,  woody 
fibre,  etc.  The  formation  of  this  blue  color 
is  the  best  chemical  test  for  the  presence  of 
copper,  being  more  delicate  than  another  test 
of  immersing  a  piece  of  polished  iron,  such  as  a 
needle,  in  the  solution,  which  reduces  the 
salts  of  copper  to  the  metallic  state,  and  soon 
becomes  covered  with  the  cliaracteristic  red 
coating. 


A  SIMPLE  PANTOGRAPH. 

The  accompanying  engraving  (from  La 
Nature)  illustrates  a  cheap  and  simple  pan- 
tograph by  which  any  drawing  ma}-  be  repro- 
duced on  an  enlarged  scale.  It  consists  of  a 
flat  ring,  which  can  be  cut  out  of  a  piece  of 
tin  or  sheet  iron.  Three  holes  arc  punched 
through  it  at  equal  distances.  A  small  point 
projecting  inwardly  is  also  attached  to  it. 
A  short  piece  of  elastic  cord  is  passed  through 
the  holes  and  the  instrument  is  complete. 

To  use  the  pantograph,  one  end  of  the  rub- 
ber cord  is  attached  to  a  pin  or  tack  driven 
into  the  desk,  and  the  other  to  a  pencil.  The 
drawing  to  be  copied  is  then  placed  so  that 
the  left  hand  side  shall  come  under  the  point 
in  the  ring.  Then,  taking  the  pencil  in  the 
right  hand,  it  is  moved  over  the  paper  in  such 
a  inanner  that  the  point  attached  to  the  ring 
shall  follow  the  outline  of  the  original  draw- 
ing. By  this  means  the  pencil  traces  an  en- 
larged copy  on  the  paper  placed  underneath 
it,  while  the  attention 
)ft  he  copyist  is  given 
nainly  to  the  original 
rawing  and  the 
oint  moving  over  it. 
should  be  noted 
Kit  the  engraving  is 
icorrect  in  showing 
!e  left  hand  asguid- 
iig  the  ring.  It 
should  be  left  entirely 
free,  and  guided  only 
\  the  hand  holding 
le  pencil.  The  elas- 
tic cord  also  will 
necessarily  always 
he  straight  instead 
i)f  bent  at  an  angle 
s  shown. 
Sfci-d  With  a  little  prac- 
tice this  device  mav 
be  made  to  give  verj'  satisfactory  results.  We 
have  found  an  ordinary  key  ring  to  answer 
very  well,  the  point  of  metal  or  cardboard  be- 
ing pressed  in  between  the  sides  and  held  in 
place  by  their  elasticity.  In  this  case  the  cord 
must  be  cut  in  two  and  tied  to  opposite  sides 
of  the  ring,  but  the  only  disadvantage  is  that 
the  distance  between  the  ring  and  pencil, 
upon  which  the  scale  of  the  enlargement  de- 
pends, cannot  be  varied  as  easily,  as  when  a 
a  single  piece  of  cord  is  passed  through  the 
holes  in  the  circumference  of  a  flat  ring. 


[Original  in  the  Popular  Science  Netcs.] 

NOTES  ON  POLLENS  AND  FERTILIZATION 
OF  FLOWERS. 

BY     S.    F.     LANDRY,     M.     D. 
POLLENS    REABSORBED    BY    THE    STAMENS. 

Pollens  do  not  always  fulfill  their  mission  of  fer- 
tilizing the  ovules  of  the  ovary.  In  a  close  micro- 
scopical examination  of  Oralis  rosea,  var.  Harvei, 
Oct.  26,  1882,  I  observed  that  some  pollens  had 
lodged  on  and  among  the  glands  of  the  stamens, 
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Here  tlieir  protoplasms  had  been  emptied,  and  some 
were  in  the  process  of  eniptj'ing  their  protoplasms 
while  the  staminate  glands  were  enlarged  by  their 
contents  almost  to  bursting,  with  the  pollen  fluids. 
The  yet  adherent  ectoderms  of  the  pollens  proved 
conclusively  that  Nature  is  a  great  economist  and 
abhors  waste,  for  she  had  so  arranged  these  stami- 
nate glands,  as  to  enable  them  to  simulate  the  ab- 
sorptive functions  of  the  pistillate  stigmatic  glands, 
and  permit  a  re-absorption  of  what  would  otherwise 
have  been  inevitably  lost,  and  to  utilize  these  mis- 
placed elements  of  reproductive  nutrition,  which 
were  undoubtedly  returned  to  the  male  producers 
through  their  own  absorbents,  helping  thereby  to 
sustain  their  expending  vitality.  This  I  regard  as 
an  original  discovery,  having  seen  the  same  thing 
in  somd  of  the  cucurbits,  and  in  many  other  glan- 
dular plants. 

METHODS    OF    FERTILIZATION. 

(Enothera  Biennis  muricata. — The  pollens  of  this 
plant,  Wild  Primrose,  are  of  a  general  triangular 
form.  Three  terminal  cells,  through  which  proto- 
plasmic cxtrudation  occurs,  form  the  equi-distant 
points  of  an  equilateral  triangle,  of  course  lio^ 
apart. 

The  basal  cells  appear 
only  hemispherical  in 
configuration,  with  a 
band  or  zone  encircling 
the  base  ,and  a  small 
conoidal  projection  at 
the  outer  extremity. 
In  this  projection  is 
the  exostome,  or  mouth, 
pollen-tube,  or  stromen.  of  proto- 
The  central  cell  is  nucleated,  but 
loses  figure  during  expulsion.  The  extrudation  of 
the  pollen-tube  draws  on  the  resources  of  the  central 
cell  which  is  finally  lost  in  the  common  channel  of 
the  protoplasm. 

The  entire  order  of  Onagrads  is  an  exceedingly 
interesting  one  to  study,  because  of  its  remarkably 
gamoloculous  pollens.  The  size  of  those  of  CEno- 
thera  render  the  genus  an  acceptable  one  to  the  mi- 
croscopist.  They  are  large  enough  to  be  "easy  on 
the  eye,"  and  even  the  motions,  circulating  and  ro- 
lary,  of  the  protoplasms,  are  at  times  plainly  visi- 
ble. 

These  pollens  are  nearly  all  araneous,  or  fur- 
nished with  one  or  more  long,  slender,  almost  in- 
visible filaments,  points  of  attachment,  that  also 
serve  to  bind  the  pollens  in  masses,  and  cause  them 
to  adhere  to  the  stigma.  These  filaments  are  some- 
times directly  traceable  to  the  central  cell  for  their 
origin,  as  shown  in  this  partially  expelled  but 
shrtmken  specimen. 


out  of  which  tlu 
plasm  proceeds. 


or  angles,  is  very  sure  to  come  in  contact,  sooner  or 
later,  with  the  presenting  open  pore  of  a  stigmatic 
gland.  The  himiid  gland  imparts  its  moisture  at 
once  to  the  now  open  exostome  of  the  pollen  grain, 
chemosmosis  at  the  same  time  begins  its  work  of 
expansion  in  the  mesoblast  of  the  pollen,  while  the 
acid  secretion  causes  a  contraction  of  the  Intimalu- 
tricle.  Silently  but  surel^',  and  often  rapidly,  the 
protoplasm  pours  forth  in  a  strong  stromenal  cur- 
rent, into  the  now  widely  opened  reticular  spheros- 
cule  of  the  stigmatic  gland.  The  chemism  and 
physical  endosmosis  precedes  the  pollenic  exosmo- 
sis  of  protoplasm,  induced  physically  by  the  viscid 
humidity,  and  chemically  by  the  organic  acidity  of 
the  stigmatic  glands.  From  tliis  point  of  expulsion 
and  reception,  downward  into  the  pistillate  tissues, 
the  passway  is  rendered  easy  by  gravitation,  capil- 
larity and  vital  attraction.  That  there  is  a  specific 
vital  action  is  proven  by  the  fact  that  in  lilies,  and 
many  other  flowers,  the  pollen  tubes  will  find  their 
way  often  at  right,  and  even  acute,  angles  across 
and  upward  to  the  attracting  ovules ;  often,  too, 
across  the  vacant  cavity  of  the  pistil.  This  vital- 
ized attraction  of  the  germ  cell  of  the  ovule,  draws 
to  itself  the  living  polarized  sperm-cell  of  the  pol- 
len's protoplasmic  intime.  whereby  ovulation  is  ef- 
fected. The  easy  expulsion  of  the  pollen  fovilla 
through  one  or  more  of  the  pollen's  exostomes  and 
its  ready  imbibition  through  the  stigmatic  spher- 
oscule,  proves  the  value  of  these  openings  as  media 
of  transmission,  for  they  are  seldom  or  never  found 
in  this  condition  of  openness  except  during  their  ac- 
tive stage  at  maturity,  when  fully  prepared  for  the 
work  of  fertilization.  The  pollen  must  have  reached 
its  stage  of  maturity;  it  must  touch  the  stigmatic 
spheroscule  with  its  exostome  —  as  the  edges  of  the 
Magdeburg  hemispheres  touch  in  that  pneumatic 
experiment  —  before  absorption  can  be  effected. 
Bubbles  of  gas  come  pouring  forth  at  certain  inter- 
vals proving  a  chemical  union  of  elements  and  con- 
sequent reaction  —  a  status  of  affairs  which  ngver 
occurs  in  an  imperfect  stigma,  or  when  a  pollen  is 
in  an  immature  condition  —  unless  artificially  pro- 
duced by  chemical  reagency. 

At  this  time,  at  this  stage  of  action,  can  be  easily 
seen  the  perfected,  as  well  as  the  forming,  Schleiden 
tubes.  The  shrunken  and  emptied  ectoderms  after 
fertilization,  and  their  similarity  to  those  produced 
by  chemism,  proves  the  analogous  stromenality.  and 
that  Hydrism,  as  well  as  acid  chemism,  are  required 
to  effect  the  process  of  expulsion  in  both  instances. 


[Specially  Reported  for  Tke  Popular  Science  News.] 
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TEMPERATURK. 


I 


In  texture  they  are  as  slender  as  the  most  atten- 
uated spider-web,  whitish  — hyaline,  or  colorless,  — 
vet  glossy  and  shining,  in  a  proper  light;  hygro- 
scopic and  sensitive ;  undoubtedly  hollow  and  serv- 
ing to  convey  moisture  to  or  from  their  respective 
pollens.  Serving  best,  however,  in  assisting  the 
viscid  stigmas  in  retaining  a  grasp  on  those  pollens 
that  are  showered  upon  them  during  the  fertilizing 
period,  especially  so  when  the  day  is  dry  and  warm. 
The  viscid,  saccharine,  and  at  times  acid,  secretion 
—  for  it  turns  blue  litmus  paper  red  —  causes  the 
falling  pollens  on  touching  their  surfaces  to  ad- 
here at  once.  Like  a  military  column  there  are 
"  points  up  and  points  down,"  and  one  of  these  points, 


Average  Thermometer. 

Lowest. 

8° 

-23° 

Highest. 

Range. 

At  7  A.  M 

At  3  p.  M 

At  9  p.  M 

Whole  Month     .... 

29.81° 

3§-ss: 

33.6s'' 
34.00° 

58° 

ss- 

1? 

Last  19  Januarys    .    .    . 

X4.°o8 

in  1875. 

in  1889. J 

16.50° 

A  glance  at  the  above  table  will  show  that  the  last 
month  was  very  remarkably  warm  for  January,  be- 
ing not  only  the  warmest  in  19  years,  but  nearly  ten 
degrees  above  the  average.  It  was  more  than  16° 
warmer  than  our  coldest  Januarys  of  1875  and  1888; 
it  was  8-32°  above  the  average  of  February,  and  even 
exceeded  that  of  March  by  1.75°,  our  first  spring 
month.  During  the  first  ten  days  the  mercury  fell 
below  the  freezing  point  but  once  at  the  hour  of  ob- 
servation. The  lowest  point  during  the  month  was 
°S  above  zero,  on  the  20th,  and  the  highest  58°, 
twice  on  the  17th,  and  evening  of  the  9th.  The  20th 
was  the  coldest  day  with  an  average  of  19°,  and  the 
17th  the  warmest  with  56  2-3°.     The  temperature  of 


the  month  was  remarkably  uniform,  as  well  as  high. 
The  mercury  stood  above  the  freezing  point  at  2  P. 
M.,  every  day  except  five,  and  fell  below  20°  at 
only  seven  observations.  There  were  no  very  sud- 
den changes. 

I  SKY. 

The  face  of  the  sky  in  93  observations  gave  153 
fair,  II  cloudy,  17  overcast,  11  rainy,  and  but  one 
snowy:  —  a  percentage  of  57  fair.  The  average 
fair  the  last  19  Januarys  has  been  54,  with  eztremes 
of  40.9  in  1S84,  and  61.3  in  1878  and  1S88.  An  un- 
usual number  o(  days  were  noted  fine,  with  several 
beautiful  sunsets  and  one  splendid  sunrise,  on  the 
26th. 

PRECIPITATION. 

The  amount  of  precipitation,  including  about  5 
inches  of  snow  melted,  was  8.85  inches,  the  largest 
amount  in  January  for  21  years,  while  the  average 
has  been  only  4.91,  with  extremes  of  1.80  in  1871, 
and  8.85  in  1S89.  During  this  period  January  has 
exceeded  7  inches  four  times,  three  of  which  were 
consecutive  in  1885,  '6,  and  '7.  On  the  6th  and  7th 
was  a  heavy  rainfall  of  4.27  inches.  On  the  20th 
about  4  inches  of  snow-  fell,  followed  bv  rain,  allow- 
ing three  or  four  days  of  imperfect  sleighing.  At 
the  close  of  the  month  the  snow  was  nearly  gone. 

PRESSURE. 

The  average  pressure  the  past  month  was  29,950 
inches,  with  extremes  of  29  12  on  the  2Sth,  and  30.52 
on  the  2oth, — a  range  of  1.40  inch.  The  average 
pressure  the  last  i6Januarys  has  been  29  909  inches, 
with  extremes  of  29.840  in  1879,  and  30.080  in  1S80, 
—  a  range  of  2.40  inch.  The  sum  of  this  daily  va- 
riation was  10.08  inches,  giving  an  average  daily 
movement  of  .325,  while  this  average  in  16  Janua- 
rys has  been  .298,  with  extremes  of  .496  and  .391. 
On  six  days  the  movement  was  half  an  inch  or  more, 
and  on  the  2ist  over  an  inch.  In  48  hours  the 
movement  up  and  down  was  1.93  inch,  a  remarka- 
ble atmospheric  disturbance. 

WINDS. 

The  direction  of  the  wind  in  93  observations  gave 
9N.,3  S.,4E.,  39  W.,  7  N.  E.,  17  N.  W.,  i  S.E., 
and  13  S.  W.,  an  excess  of  16  northerly  and  57  west- 
erly over  the  southerly  and  easterly,  and  indicating 
the  average  direction  of  the  last  month  to  have  been 
W.  15°  41'  N.  The  westerly  winds  in  January  have 
uniforirly  prevailed  over  the  easterly  for  the  last 
20  years,  by  an  average  of  53  75  observations;  and 
the  northerly  over  the  southerlv,  with  two  excep- 
tions, by  an  average  of  21.10,  indicating  the  approx- 
imate general  direction  of  January  to  have  been  W. 
21°  26' N.,  showing  that  the  winds  have  been  less 
northerly  than  usual.  The  relative  progressive  dis- 
tance travelled  by  the  wind  the  last  month  was  59.20 
units,  and  during  the  last  20  Januarys  1 155.1  such 
units,— an  average  of  57.75,  showing  less  resisting 
winds  than  usual. 

Thus  ends  the  record  of  a  month,  in  mid-winter, 
quite  memorable  for  its  high  and  uniform  tempera- 
ture, the  large  amount  of  rainfall,  scarcity  of  snow, 
with  only  three  or  four  days  of  imperfect  sleighing, 
(including  the  entire  December  preceding)  and  for 
its  wide  and  frequent  change  of  barometer  pressure. 
Ths  sky  was  also  unusually  clear  and  fine,  notwith- 
standing the  large  amount  of  precipitation  which 
fell  in  a  few  large  quantities,  and  the  winds  less 
northerly  than  usual,  giving  us  an  exceedingly 
pleasant  and  comfortable  winter  month.        D.  \V. 

Natick,  Feb.  4,  1889. 

Erratum.— On  page  27,  in  the  table,  against  the 
"year  of  1888  "  under  "  lowest,"  for  8°,  read  —8". 


[Specially  computed  for  The  Popular  Science  Neios.] 

ASTRONOMICAL  PHENOMENA  FOR  MARCH 
1889. 
The  sun  crosses  the  equator  and  spring  begins  on 
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March  20,  4h.  15m.  A.  M.,  eastern  standard  time. 
As  in  January,  there  will  be  two  new  moons  during 
the  month.  The  moon's  phases  are  as  follows, 
eastern  standard  time  : 

New  moon,  March  i,  5h.  cm.  P.  M. 

First  quarter,  March  9,  oh.  59m.  P.  M. 

Full  moon,  March  17,  6h.  47m.  A.  M. 

Last  quarter,  March  24,  ih.  54m.  A.  M. 

New  moon,  March  31,  6h.  37m.  A.  M. 

Mercury  is  morning  star  throughout  the  month, 
and  is  at  a  considerable  distance  away  from  the  sun, 
reaching  its  greatest  western  elongation,  a  little  less 
than  28°,  on  the  morning  of  March  13 ;  but,  as  it  is 
from  7°  to  10°  south  of  the  sun,  it  will  not  rise  much 
before  it,  and  will  not  be  easy  to  see.  Venus  passed 
its  greatest  eastern  elongation  during  February,  and 
is  now  gradually  approaching  inferior  conjunction, 
which  it  will  reach  near  the  end  of  April.  It  is  still 
an  evening  star,  but  is  above  the  horizon  a  shorter 
time  after  sunset  than  during  the  previous  month. 
It  attains  its  greatest  brilliancy  on  March  25.  It 
can  be  seen  with  the  naked  eye  in  full  daylight,  and 
is  bright  enough  to  cast  a  perceptible  shadow  on  a 
clear,  moonless  night.  Mars  is  still  an  evening 
star,  but  is  growing  fainter  and  getting  nearer  the 
sun,  being  only  about  20°  distant  at  the  end  of  the 
month.  It  will  not  be  an  easy  object  to  see,  except 
under  favorable  circumstances,  and  this  is  about  the 
last  chance  for  seeing  it,  until  some  months  after  it 
passes  conjunction  and  becomes  a  morning  star. 
Jupiter  is  still  a  morning  star,  and  comes  to  quadra- 
ture with  the  sun  on  the  morning  of  March  27, 
rising  at  that  time  between  i  and  2  A.  M.  It  is  far 
to  the  south  of  the  sun,  in  the  constellation  Sagitta- 
rius, and  is  moving  eastward.  The  moon  passes 
very  close  to  it  on  the  morning  of  March  24,  and  the 
planet  is  occulted.  This  does  not  take  place  until 
after  sunrise  in  the  eastern  part  of  the  United  States, 
but  possibl3'  the  immersion  may  take  place  before 
sunrise  in  some  of  the  western  states.  Saturn  is  in 
the  constellation  Leo,  and  is  slowly  retrograding 
(moving  westward.)  It  is  about  13°  west  of  the  first 
magnitude  star  Regulus  {Alpha  Leonis),  and  is  on 
the  meridian  at  loh.  20m.  on  March  i,  and  at  8h. 
25m.  on  March  31.  The  moon  passes  very  close  to 
it  at  I  A.  M.  on  March  14,  but  not  quite  near  enough 
for  an  occultation  in  our  country.  Uranus  is  about 
3°  north  of  the  first  magnitude  star  Spica  {Alpha 
Virginius),  and  is  on  the  meridian  about  2  A.  M. 
on  the  first  of  the  month.  Neptune  is  south  and 
east  of  the  Pleiades. 

The  Constellaiions. — The  positions  given  are  for 
the  latitude  of  the  northern  part  of  the  United 
States,  and  for  10  P.  M.  on  March  i,  9  P.  M.  on 
March  16,  and  8  P.  M.,  on  March 31.  Cancer,  with 
Saturn  near  its  western  part,  is  not  far  from  the  ze- 
nith, a  little  to  the  south.  Leo  lies  east  of  Cancer, 
and  Virgo  lies  below  Leo,  reaching  to  the  horizon 
on  the  east.  Between  these  constellations  and  the 
southern  meridian  are  Hydra  and  one  or  two  con- 
stellations. On  the  north-east  are  Ursa  Major  well 
up  toward  the  zenith,  and  Bootes  and  Corona  low 
down.  Draco  and  Ursa  Minor  lie  mainly  to  the  east 
of  the  pole  star,  while  Cepheus  it  just  below  it. 
Andromeda  is  just  setting  in  the  north-west,  and 
Cassiopea  lies  between  it  and  the  pole  star.  Per- 
seus is  above  Andromeda,  and  Auriga  above  and  to 
the  south  of  Perseus.  Gemini  is  west  of  the  zenith, 
high  up;  and  Taurus  is  low  down  in  the  west,  just 
above  Aries,  which  is  setting.  Orion  is  to  the  left 
of  Taurus,  a  little  lower  down.  Canis  Minor  is 
about  half-wav  from  the  zenith  to  the  south-west 
horizon,  and  Canis  Major  is  below,  between  Orion 
and  the  southern  horizon.  M. 

Lake  Forest,  111..  Feb'y  5,  1889. 


Correspoijdeijce. 

Brief  communications  upon  subjects  of  scientific  interest 
will  be' welcomed  from  any  quarter.  The  editors  do  not  neces- 
sarily indorse  all  views  and  statements  presented  by  their 
correspondents. 


"  A  CURIOUS  EGG." 
To  THE  Editor  of  the  Popular  Science  News  : 

The  article  in  your  last  number  entitled  "A  Cu- 
rious Egg,"  recalls  an  experience  of  my  own  which 
occurred  a  few  years  since. 

One  morning  I  found  on  my  plate  at  the  breakfast 
table,  a  boiled  egg,  evidently  reserved  for  "papa"  on 
account  of  its  unusual  size. 

On  breaking  the  shell  I  found  a  liberal  amount  of 
albumen,  but  no  yolk.  Instead  of  the  yolk  was  a 
fully-formed  medium-sized  egg,  with  a  shell  of  ordi- 
nary hardness,  containing  albumen  and  yolk  simi- 
lar to  any  ordinary  egg.  Upon  inquiry  I  learned 
that  the  egg  had  been  procured  from  a  neighbor's 
poultrv  vard,  and  that  the  hen  which  produced  it 
had  laid  one  or  more  other  eggs  of  an  abnormal 
character,  but  I  was  unable  to  learn  in  what  the  de- 
viation consisted.  G.  F.  B. 


The  chemical  industry  of  Germany  pays  in  wages 
over  $15,000,000  annually. 


QLIESTION  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent 
stamp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

Questions  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

T.  J.,  Vermont.  —  Please  give  a  rule  for  calculat- 
ing the  capacity  of  cylindrical  cisterns. 

Answer. — Square  the  diameter  in  inches,  and  mul- 
tiplj^  l\y  0.0408,  which  will  give  the  number  of  U. 
S.  gallons  to  the  foot. 

J.  N.  C,  Mass.  —  How  much  power  can  be  practi- 
cally obtained  by  a  steam  engine  from  a  pound  of 
eoal. 

Answer. — It  is  estimated  that  an  average  steam- 
engine  will  develop  about  1,500,000  foot  pounds 
from  the  combustion  of  a  pound  of  coal.  That  is, 
it  would  raise  that  number  of  pounds  to  the  height 
of  one  foot.  This  is  about  the  force  exerted  in  the 
day's  work  of  an  average  laborer.  The  annual  pro- 
duction of  coal  in  this  country  and  Great  Britain  is 
equal  to  a  year's  work  of  a  thousand  million  men. 

R.  S.  C,  New  Orleans.  — How  can  paper  be  made 
waterproof.' 

Answer.  —  You  can  try  soaking  it  in  hot  melted 
paraflfine.  This  so-called  "  waxed  paper"  is  manu- 
factured on  an  extensive  scale,  and  largely  used  for 
packing  articles  which  must  be  kept  dry. 

B.  N.  G.,  Neiv  York. — Is  there  any  chemical  or 
other  substance  which  when  added  to  water  will 
cause  it  to  freeze?  Also  will  anything  cause  water 
to  boil  at  a  lower  temperature,  thus  cheapening  the 
cost  of  running  a  steam  boiler.' 

Answer.  —  (i).  Nothing  can  be  added  directly  to 
cause  it  to  freeze,  but  if  the  vessel  containing  it  is 
placed  in  a  mixture  of  broken  ice  and  coarse  salt,  the 
freezing  mixture  will  absorb  enough  heat  from  it  to 
cause  congelation.  (2)No  such  substance  is  known, 
and  in  any  case  there  would  be  no  economy  in  using 
it.  The  power  of  an  engine  comes  from  the  fuel, 
and  not  from  the  water  in  the  boiler.  Substances 
claiming  to  produce  this  result  have  often  been  of- 
fered for  sale,  but  are  invariably  a  fraud  upon  the 
purchaser. 

F.  H.  P.,  Boston.  — What  is  youropinion  of  the 
electric  belt,  described  in  the  enclosed  circular.' 

Answer.  —  Like  all  other  electric  belts,  as  we  have 
often  stated  in  this  column,  it  is  a  swindle  pure  and 
simple.  It  will  produce  no  electricity,  and  even  if  it 
did  would  have  no  remedial  value  whatever.  Let 
all  such  appliances  alone,  and  if  necessary  consult  a 
competent  physician. 

C.  H.  W.,  Chicago. — Is  iron  ever  found  on  the 
earth  in  the  metallic  state .' 

Answer.  —  Iron  is  a  metal  very  easily  oxidized, 
and  is  very  rarely'  found  uncombined  with  that  ele- 
ment. In  a  few  localities  small  quantities  of  the 
metal  have  been  discovered,  and  meteorites  usually 
contain  more  or  less  of  it,  but  it  is  only  a  minera- 
logical  curiosity,  and  can  never  have  any  practical 
value. 


H.  A.  I.,  Mass. — What  is  the  first  spring  flower 
to  bloom  in  this  locality? 

Answer. — This  is  rather  a  hard  question  to  an- 
swer, although  the  trailing  arbutus  is  usually  among 
the  first.  The  unromantic  skunk-cabbage,  how- 
ever, unfolds  its  odoriferous  flowers  at  the  slightest 
hint  of  the  approaching  change  of  season.  The 
fringed  gentian  is  the  last  flower  that  we  have  ob- 
served to  blossom  in  the  fall. 

R.  G.,  Toledo. — The  sparks  which  fly  from  your 
fingers  when  you  touch  any  metallic  object  are  pro- 
duced by  the  electricity  developed  by  the  friction  be- 
tween the  heavy  woolen  carpet  and  the  soles  of 
your  shoes.  They  do  not  indicate  any  unusual  con- 
dition of  health,  and  are  perfectly  harmless.  With 
a  Itttle  care  you  can  light  the  gas  issuing  from  an 
open  burner  with  a  spark  produced  in  this  waj'. 


LITERARY  NOTES. 

Chemical  Lecture  Notes,  by  II.  M.  Whelplev,<l'h.  G. 

Published  by  the  author  at  St.  Louis,  Mo. 

These  "notes"  were  taken,  in  part,  by  the  author 
from  the  lectures  delivered  by  Professor  Curtman  at 
the  St.  Louis  College  of  Pharmacy,  but  contain 
much  additional  matter,  the  whole  forming  an  unu- 
sually complete  work  containing  all  the  leading  and 
important  facts  in  chemistry  and  chemical  physics. 
Students  of  chemistry,  and  especially  those  studying 
for  the  profession  of  pharmacy,  willfind  it  an  invat- 
uable  aid. 


Messrs.  J.  &  A.  Churchill.  New  Burlington  St., 
London,  England,  publish  the  Aiiali/sts'  Laboratory 
Compayiion,  by  Alfred  E.  Johnson,  F.  C.  S.,  which 
contains  an  extremely  useful  set  of  tables  selected 
from  those  used  in  the  actual  work  of  the  author's 
laboratory,  which  will  save  a  great  deal  of  time  and 
trouble  in  the  calculation  and  reduction  of  the  re- 
sults of  analyses. 

This  work  was,  through  mistake,  credited  in  the 
December  number  to  another  firm  not  connected 
with  its  publication. 


An  excellent  and  comprehensive  Physicians' 
Hand-Book.  for  1889,  is  published  by  the  W.  A. 
Townsend  Publishing  Co.  of  New  York.  It  con- 
tains a  classified  list  of  the  principal  diseases  and 
their  remedies,  besides  a  record  of  practice,  and  the 
usual  tables  for  keeping  the  accounts  of  patients  and 
progress  of  cases. 


Messrs.  J.  B.  Lippincott  Company,  announce  to 
the  profession,  the  publication  of  a  Cyclopadia  of  the 
Diseases  of  Children,  medical  and  surgical,  by  Amer- 
ican, British,  and  Canadian  authors,  edited  by  John 
M.  Keating,  M.  D.,  infour  imperial  octavo  volumes; 
to  he  sold  by  subscription  only.  The  first  volume 
will  be  issued  early  in  April,"  and  the  subsequent 
volumes  at  short  intervals. 

A  thorough  knowledge  of  the  diseases  of  children 
is  a  matter  of  the  greatest  importance  to  most  phy- 
sicians, and  as  this  is  the  only  work  of  the  kind  that 
has  been  published  in  English,  it  will  be  invaluable 
as  a  text-book  and  work  of  reference  for  the  busy 
practitioner. 

Professor  John  Haywood  of  Otterbein  University, 
Westerville,  Ohio,  has  published  an  interesting 
pamphlet  on  The  Earth  and  Its  Chief  Motions,  and 
the  Tangent  Index.  It  will  be  of  great  service  to 
those  who  are  studying  the  elements  of  astronomy, 
by  assisting  them  to  comprehend  the  most  impor- 
tant of  our  astronomical  relations. 


Pamphlets,  etc.,  received:  Report  and  Circulars 
of  the  United  States  Commissioner  of  Education. 
The  Modern  Science  Essayi.si,  Nos.  1  and  2,  by  the 
New  Ideal  Publishing  Co.,  620  Atlantic  Ave.,  "Bos- 
ton ;  Leaflets  of  the  Industrial  Education  Association; 
The  New  Astronomy  by  Myron  Hutchinson,  San 
Francisco,  California;  The  Narnjo  Tanner,  and 
Notes  on  Horned  Mam'mals,hy  R.  W.  Shufeldt,  M.  D. 
The  Comparative  Danger  to  Life  from  Alternating 
and  Continuous  Electrical  Currents,  bv  Harold 
P.  Brown  ;  Electrolysis  in  the  Treatment  of  Urethral 
Strictures,  by  Robert  Newman,  M.  D.,  New  York; 
Does  Special  Legislation  Elevate  the  Practice  of  Med- 
icine ?  by  G.  W.  Pickerill,  M.  D.,  Indianapolis, 
Indiana;  Artificial  Persons,  or  The  Laio  of  Corpora- 
tions, by  Charles  T.  Palmer;  Proceedings  of  the 
Twelfth  Convention  of  the  Empire  Slate  Association 
of  Deaf  Mutes;  Report  of  the  Kansas  State  Historical 
Society,  and  the  Quarterly  Reports  of  the  National 
Bureau  of  Statistics. 
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n^ediciije  aijd  Pljarnjacy. 

THE  SOCIAL  ORGANISM. 

The  life  of  a  large  community  presents 
many  curious  and  interesting  resemblances  to 
the  natural  phenomena  of  the  human  body. 
The  city  is  but  an  expanded  individual.  In 
the  body  there  is  a  constant  waste  and  renewal 
of  its  particles,  so  in  the  city,  individuals  are 
continually  dying  or  moving  away,  and  new 
ones  are  born  to  take  their  places.  The 
streets  and  avenues  represent  the  veins  and 
arteries  through  which  circulate  all  the  sup- 
plies needed  to  keep  the  citizens  in  life  and 
health,  and  through  which  the  debris  or  ox- 
idized and  excretory  matter  ofthe  social  organ- 
ism passes  away  to  a  locality  where  it  can  do 
no  harm. 

The  persons  constituting  the  government  of 
a  city,  may  be  coinpared  to  the  nervous  system, 
with  the  mayor  and  aldermen  representing 
the  brain  and  spinal  cord,  and  the  minor  offi- 
cials the  nerves  through  which  the  force  is 
transmitted  that  governs  and  regulates  the 
whole.  This  comparison  is,  perhaps,  a  faulty 
one.  In  the  healthy  individual  this  governing 
power  acts  with  perfect  regularity  and 
efficiency,  but,  unfortunately,  our  municipal 
governments  ought  more  often  to  be  com- 
pared to  the  shattered  condition  of  a  victim  of 
"nervous  prostration." 

Comnnmities  have  their  diseases  too,  as  well 
as  persons.  A  heavy  fall  of  snow  may  stop 
the  forwarding  of  supplies  and  cause  a  condi- 
tion of  social  ansmia,  while  mobs  and  riots 
will  produce  a  highly  congested  and  inflam- 
matory condition  of  the  social  and  corporate 
organism.-  Strikes  will  occasionally  break  out 
and  spread  like  an  epidemic  disease,  and  in 
such  cases  the  highly  appropriate  term  "scab" 
is  applied  to  those  who  come  to  the  rescue, 
and  protect  the  community  from  the  dangers 
that  threaten  it,  and  who  are,  too  often,  cast 
ofl"  by  those  they  have  aided  after  they  have 
served  their  purpose,  just  as  the  natural  cov- 
ering of  a  bodily  wound  is  removed  after  the 
healing  process  is  complete.  Medicine  for 
there  troubles  is  applied  in.  the  shape  of  the 
police  and  military  forces,  and  is  sometimes 
effective  and  sometimes  not,  like  the  drugs 
and  chemicals  administered  to  the  diseased 
human  body. 

The  buildings  of  a  city  maybe  compared  to 
the  cells  of  an  organized  being,  and  we  know 
about  as  little  of  the  actions  taking  place  in 
such  cells,  as  we  do  of  what  is  taking  place  in 
the  houses  of  a  street  through  which  we  are 
passing.  Yet,  as  the  cell  is  the  ultimate  basis 
of  life,  so  is  the  family  the  unit  upon  which  is 
formed  our  modern  social  systems. 

The  higher  we  ascend  in  the  scale  of  life, 
the  more  the  cells  become  specialized  and 
differentiated,  so  the  greater  the  degree  of 
civilization,  the  more  the  functions  of  the  indi- 
vidual arc  developed,  and  the  less  those  of  the 


community  or  state  as  a  whole,  while  at  the 
same  time  the  general  progress  and  welfare 
are  the  more  increased. 

Cities  and  nations  rise  and  fall,  as  human 
beings  are  born  and  die.  Not  a  single  city  of 
ancient  times  retains  its  former  grandeur  and 
importance,  while  most  of  them  are  but  heaps 
of  ruins.  We  can  hardly  conceive  of  London, 
Paris  or  New  York,  falling  into  decay  and 
ruin,  but  the  citizens  of  Babylon,  Athens  and 
Rome,  doubtless  thought  that  those  cities 
would  continue  to  grow  in  wealth  and  power 
forever.  A  rise  of  a  few  feet  in  the  coast  line 
of  New  York,  would  destro}-  its  harbor  and 
turn  the  current  of  its  immense  commerce  in 
an  entirely  different  direction.  This  same  cycle 
of  growth  and  decay  takes  place  in  states  and 
nations  as  well  as  smaller  communities,  and 
almost  seems  dependent  upon  some  unknown 
but  irresistible  law. 

The  human  system  is  liable  to  the  attacks  of 
bacteria,  which  produce  various  diseases  ;  so 
the  social  organism  is  preyed  upon  by  pau- 
pers and  criminals,  who,  unless  promptly  sup- 
pressed and  removed,  would  cause  its  ruin. 
The  most  powerful  social  antiseptics  have 
hitherto  failed  to  entirely  eradicate  these  dele- 
terious individuals,  and  we  are  obliged  to  be 
satisfied  with  preventing  their  ravages  in  part 
only. 

An  individual  must  have  a  certain  amount 
of  freedom  and  space  in  which  to  exercise  and 
grow.  When  a  community  or  nation  in- 
creases in  numbers  beyond  the  power  of  the 
land  to  feed  and  support  it,  then  its  troubles 
commence,  and  war,  pestilence,  famine,  and 
a  host  of  lesser  evils  spring  into  existence. 
Fortunately,  in  this  country  we  are  free  from 
the  conditions  prevailing  in  the  over-populated 
regions  of  Europe  and  Asia.  Our  own  nation 
has  plenty  of  room  in  which  to  grow  and 
flourish  for  many  years  to  come,  and  it  is  not 
unreasonable  to  expect  it  to  develop  a  civili- 
zation and  a  national  and  social  organism 
superior  to  any  yet  known  in  the  history  of 
the  world. 

♦♦♦ 

AN  EXTRAORDINARY  BEARD. 

We  give  below  a  portrait  of  Louis  Coulon, 
a  Frenchman,  who,  at  the  age  of  sixty-three 
years,  is  the  possessor  of  a  beard  seven  feet 
and  nine  inches  in  length.  This  unusual  ca- 
pillary development  commenced  at  the  early 
age  of  twelve  years,  when  he  was  obliged 
to  shave  regularly,  but  the  growth  soon  be- 
came unmanageable  by  the  razor,  and  he  al- 
lowed it  to  attain  its  present  length. 

Coulon  is  a  miller  by  trade,  and  has  always 
refused  to  put  himself  and  his  beard  on  exhi- 
bition. There  is  no  apparent  reason  for  the 
remarkable  activity  displayed  by  his  capillary 
glands  and  he  can  only  be  set  down  as  a  freak 
of  nature,  in  contrast  to  those  less  fortunate 
persons  upon  whose  head  and  face  the  natural 
covering  refuses  to  grow  at  all.     There  are 


numerous  traditions  of  persons  living  in  for- 
mer times  with  beards  even  exceeding  in 
length  that  of  Coulon,  but  they  are  not  well 


authenticated,  while  the  example  here  illus- 
trated is  taken  from  an  actual  photograph, 
and  is,  undoubtedly,  truthful  in  every  partic- 
ular. 


fOrijfinMl  in  The  Popular  Science  Kews.] 

MONTHLY     SUMMARY     OF    MEDICAL 

PROGRESS. 

BY   W.    S.    WELLS,    M.    D. 

Dr.  Schmidt  (Jierliii  Klin.  Woch.)  in  an  article 
upon  diseases  of  the  Antrum  of  Highniore,  describes 
a  simple  method  for  diagnosing  collections  of  pus 
or  other  fluids  in  this  cavity.  Shut  in  by  bony 
walls,  catarrhal  or  purulent  inflammations  of  the 
mucous  lining  of  the  antrum  may  continue  a  long 
time,  causing  only  obscure  pains  in  adjacent  parts, 
which  may  be  attributed  to  neuralgia. 

When  the  natural  opening  into  the  nasal  cavity 
is  closed,  and  when  the  patient  objects  to  losing  a 
tooth,  or  has  no  upper  tooth  on  that  side  to  lose, 
the  method  of  Dr.  Schmidt  is  advisable, 

It  consists  in  placing  a  small  pledget  of  cotton, 
saturated  with  a  20  per  cent,  solution  of  cocaine, 
just  below  the  antrum  end  of  the  lower  turbinated 
bone,  and  leaving  it  in  that  situation  for  ten  min- 
utes, after  which,  with  a  very  strong  syringe-needle, 
the  anterior  end  of  the  turbinated  bone  is  raised  and 
the  needle  is  driven  diagonally  outward  in  the  di- 
rection of  the  external  opening  of  the  ear.  If  the 
first  attempt  fails,  another  should  be  made  a  little 
higher  and  further  back. 

In  most  cases  the  wall  of  the  antrum  may  be 
pierced  at  one  or  other  point,  and  pus  maybe  drawn 
into  the  syringe.  Careful  disinfection  is  enjoined. 
The  syringe-needle  used  in  this  operation  should  be 
twice  as  long  and  more  than  twice  as  thick  as  the 
ordinary  hypodermic  needle,  with  a  curve  like  an 
ear  catheter.  Its  point  should  be  rounded,  with  a 
sharp  edge.  The  operation  is  almost  painless,  and 
has  no  disagreeable  consequences ;  but  for  repeated 
irrigations  and  prolonged  drainage,  a  large  opening 
through  the  alveolar  ridge  is  better  than  a  large  one 
through  the  walls  ofthe  nasal  cavity. 


The  question  as  to  the  propriety  of  surgical  opera- 
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tions  upon  patients  with  Diabetes,  is  revived  by  a 
case  reported  by  Dr.  Alfred  Hoffa  in  tlie  Munchener 
Med.  Wochenschrift ,  and  whicli  conveys  tlie  warn- 
ing tliat  it  is  iinsaie  to  operate,  not  only  on  those 
whose  urine  contains  sugar,  but  also  on  those  who 
have  been  apparently  cured  of  this  condition. 

Tlie  patient  was  a  man  60  years  of  age,  who  had 
suffered  some  years  \\'ith  Diabetes  and  Albuminuria. 
He  had  been  treated  at  Carlsbad,  and  for  the  last 
two  years  had  passed  no  sugar  in  his  urine,  although 
there  was  still  a  trace  of  albumen.  He  consulted  the 
Doctor  on  account  of  a  cancer  in  the  rectum.  An 
examination  of  the  urine  at  this  time  showed  not  a 
trace  of  sugar,  and  but  very  little  albumen,  and  the 
patient's  general  condition  being  excellent,  the  can- 
cerous growth  was  removed. 

The  immediate  results  of  the  operation  were  good. 
The  patient  recovered  promptly  from  the  anaesthetic. 
He  had  a  full,  strong  pulse,  and  no  fever.  The 
wound  behaved  well,  and  there  was  at  no  time  any 
sign  of  septic  infection.  Despite  these  apparently 
favorable  conditions,  the  patient  did  not  continue  to 
do  well.  The  urine  drawn  by  catheter  on  the  even- 
ing following  the  operation  showed  to  the  Doctor's 
surprise,  2.4  per  cent,  of  sugar. 

During  the  night  the  patient  was  very  restless,  and 
seemed  to  be  suffering  from  Iodoform  poisoning. 
The  next  morning  the  sugar  was  again  absent  from 
the  urine.  The  Iodoform  dressing  was  removed 
and  Sublimate  gauze  substituted.  During  the  three 
following  days  the  urine  contained  considerable  ! 
iodine,  but  no  sugar,  and  the  patient  seemed  in  a 
fair  way  to  recover.  At  the  end  of  this  time,  how- 
ever, as  the  iodine  began  to  disappear,  the  sugar 
returned.  The  man  soon  after  this  became  coma- 
tose and  died. 

The  editor  of  the  Med.  Record  calls  attention  to 
two  interesting  points  in  this  case.  First,  the 
reappearance  of  sugar  in  the  urine  immediately 
after  the  operation,  although  there  had  been  no 
traces  of  it  for  the  two  preceding  years. 

The  .second  point  is  the  apparent  influence  of  the 
Iodoform  upon  the  excretion  of  sugar  in  suppressing 
it.  Immediately  after  the  operation  the  urine  con- 
tained sugar  in  considerable  amount,  but  as  soon  as 
the  symptoms  of  Iodoform  poisoning  appeared,  the 
excretion  of  sugar  ceased,  and  began  again  only  as 
the  effects  of  the  Iodoform  gradually  abated. 

Moleschott  has  recommended  the  drug  as  a  most  1 
efficient  remedy  in  Diabetes,  and  while  Dr.  Hoffa's  , 
case  would  seem  to  confirm  tnis  estimate,   he  states 
that  he   feared    to   continue   the   Iodoform    lest   he 
should  kill  his  patient,  in  view  of  a  somewhat  similar 
case  reported  by  Rinne  two  years  ago,   having   ter 
minated  fatally  from  Iodoform  poisoning. 


{Boston  Med.  and  Surg.  Jour.),  Dr.  M.  Price  read  a 

paper  criticising  amputations  near  the  ankle-joint, 
and  the  so-called  Osteoplastic  resection  of  the  foot 
and  also  knee-joint  amputations.  He  claimed  that 
where  an  artificial  limb  is  intended  to  be  worn,  the 
point  of  election  is  either  six  inches  above  or  six 
inches  below  the  knee-joint,  as  this  gives  the  best- 
shaped  stump  for  appearance  and  comfort. 

The  object  of  amputation  should  be,  in  his  opin- 
ion, to  secure  the  future  usefulness  of  the  limb,  and 
this  is  best  attained  by  amputation  at  the  point  of 
election  named,  instead  of  trying  to  save  a  few  inches 
more,  which  may  be  a  source  of  suffering  and  incon- 
venience to  the  patient  all  his  life.  He  exhibited  a 
patient  who  walked  upon  two  artificial  legs  without 
crutch  or  cane,  but  does  not  give  the  point  of  elec- 
tion in  this  case.  It  would  seem  that  it  would  be 
all-important  to  preserve  the  knee-joint  whenever 
practicable,  by  selecting  the  lower  point  of  election. 


minutes.     At  this  rate  an  eel  weighing  five  pounds 
would  contain  enough  poison  to  kill  ten  men. 

The  blood  of  animals  thus  poisoned  cannot  be 
made  to  coagulate  just  as  after  a  serpent's  bite.  The 
blood  of  the  eel,  however,  is  inert  when  taken  into 
the  stomach,  and  it  loses  its  toxic  properties  when 
heated. 


For  the  relief  of  pain  caused  by  the  dressing  of 
Ulcers,  Burns,  Fistula,  etc..  Dr.  McReddie,  {British 
Med.  Jour.),  uses  a  two  per  cent,  solution  of  cocaine, 
and  sprays  it  upon  the  surface  as  it  is  exposed  for 
renewed  dressing.  This  acts  almost  immediately, 
aud  the  dressing  may  then  be  continued,  with  very 
little  pain,  and,  in  case  of  burns,  with  much  less 
shock. 

The  solution  should,  in  such  cases,  be  used  warm. 
In  the  case  of  fistuhe  a  few  drops  should  be  poured 
over  the  sinews  before  they  are  packed.  With  a 
two-per-cent  solution  there  is  little  fear  of  constitu- 
tional effects,  and  it  will  be  found  to  act  as  well  and 
as  quickly  as  a  much  stronger  one. 


A  CASE  of  successful  excision  of  the  pylorus  is  re 
corded  by  Drs.   Goldenhorn  and   Kolatschewsky  of  1 
Odessa,  {Berlin  Klin.  Woch.).     The  patient  was   a  I 
lad  15  years  old,  who  came  under  treatment  for  ex-  j 
treme  dilatation  of  the  stomach  following  an  attack 
of  pain  and  vomiting  eight  years  previously. 

The  diagnosis  was  simple  stricture  of  the  pylorus, 
an  unusual  event  in  so  young  a  subject,  and  after 
due  preparation  Dr.  Kolatschewsky  performed  the 
operation  of  excision.  The  patient  made  a  good  re- 
covery, slightly  prolonged  by  the  formation  of  an 
abscess  at  the  seat  of  suture.  The  portion  of  the 
stomach  removed  included  2.5  centimetres  of  tne 
lesser,  and  4.5  centimetres  of  the  greater  curvature. 
The  mucous  membrane  was  thickened  and  thrown 
into  folds,  which,  at  the  pylorus  itself,  formed 
polypoid  masses,  completely  blocking  the  orifice. 
This  condition  doubtless  resulted  from  the  cicatriza- 
tion  of  an  ulcer  seated   at  the  pylorus. 


Neudorfer,  in  a  recent  pamphlet  on  Cancer,  re- 
gards the  disease  as  curable,  in  many  cases,  by  med- 
icinal treatment.  The  excision  of  a  carcinoma,  as 
of  a  hard  chancre,  is,  as  a  rule,  not  far-reaching 
enough  to  prevent  infiltration  of  the  surrounding 
tissues  with  the  specific  microbes  and  cells. 

There  are  climates  favorable  for  the  cure  of  cancer, 
as  there  are  those  for  the  cure  of  phthisis.  On  the 
plateau  of  Mexico,  and  at  the  Cape  of  Good  Hope, 
cancer  is  an  exceptional  disease. 

In  Xeudorfer's  opinion,  the  principal  ofiice  for  the 
surgeon  is  not  the  extirpation  of  the  neoplasm,  but 
the  medicinal  treatment  of  the  cancer  cachexia, 
much  like  the  treatment  of  phthisis  and  syphilis. 

Creasote,  which  has  been  found  to  stimulate  the 
nutrition  of  the  blood  corpuscles,  is  of  equal  value 
in  cancer  and  phthisis.  He  has  obtained  decided 
results  in  the  treatment  of  cancer  with  the  following 
preparations  : — R. — Creasoti  puri ;  Sodii  Bicarb  ; 
Olei  Morrhu.x',  aa, — 5V.— M.  Put  in  100  gelatine 
capsules.  Take  three  capsules  three  times  daily 
after  each  meal. 

A  very  eligible  substitute  for  creasote  is  creolin, 
as  it  is  not  only  cheaper  than  the  former  but  is  also 
a  stimulant  of  digestion.     He  prescribes  : 

Creolin — M.  XV. — Ext.  GlycyrrhiziE,  q.s.  ut  ft 
Pil  No.  100.     Sig :  Three  pills  three  times  daily. 

Locally,  Dr.  Neudorfer  prescribes  with  the  above 
pills  : — R. — Creolin  : — Ichthyol : — Iodide  of  Potash, 
aa. — Gr.XV — Vaselin  : — Lanolin,  aa.  Gr.  Xj.  M.  F. 
Ung.  Sig:   Rub  into  the  part  three  times  daily. 

Neudorfer  claims  three  actual  cures  of  cancer  ob- 
tained with  this  treatment. 


At  a  late  meeting  of  the  County  Med.   Society, 


M.  Mosso,  of  Turin,  having  carried  out  a  series  of 
experiments  with  the  blood  of  eels,  finds  that  it 
possesses  marked,  poisonous  properties.  Even  to 
the  tongue  it  has  an  insupportable  acridity,  and  a 
very  small  quantity  of  the  serum  is  sufficient  to  kill 
a  dog.  Haifa  cubic  centimeter  injected  beneath  the 
skin  of  a  dog  weighing  35  pounds,  killed  it  in  four 


Dr.  B.SRR,  {Provincial  .Wed.  Jour.),  calls  attention 
to  the  necessity  for  limiting  the  imbibition  of  fluids 
in  cardiac  weakness.  When  the  heart  is  feeble,  or 
there  is  a  mechanical  obstacle  to  the  circulation, 
the  fluid  accumulates  in  the  vessels,  dilutes  the 
blood,  hydrates  the  tissues,  lessens  osmosis,  and  in- 
creases the  work  of  the  heart  by  augmenting  the 
mass  of  the  blood.  All  the  liquid  taken  into  the 
stomach  must  pass  through  the  right  heart,  except 
the  little  that  passes  by  the  bowels,  and  all  but  that 
which  is  exhaled  by  the  lungs,  must  pass  through 
the  left  heart  before  it  can  be  excreted. 


Sir  Morell  Mackenzie  lately  visited  the  Edinburgh 
Eye,  Ear  and  Throat  Hospital,  and,  in  the  course  of 
a  short  clinical  lecture  on  Acute  and  Chronic  Ton- 
silitis,  expressed  his  preference  for  guiacum  as  a 
remedy  at  the  outset.  He  has  the  guiacum  made 
into  lozenges  containing  about  three  grains  each. 
Nine  cases  out  often  will  rapidly  get  well,  if  one  of 
these  lozenges  is  given  every  two  hours  at  the  com- 
mencement of  the  attack  of  tonsilitis.  He  some- 
times also  applies  locally,  a  little  bismuth  and 
opium,  or  an  eighth  of  a  grain  of  morphia  with  a 
quarter  of  a  grain  of  starch,  because  the  problem  is 
not  only  to  cure  the  patient,  but  to  keep  him  com- 
fortable till  he  is  cured. 

Sometimes  the  guiacum  causes  some  diarrhoea,  but 
this  is  rather  an  advantage,  and  the  morphia  usually 
soon  checks  it,  as  well  as  allays  the  slight  stinging 
sensation  produced  by  the  guiacum  upon  the  throat. 
He  uses  this  treatment  in  acute  inflammations  of 
any  part  of  the  back  of  the  throat,  and  after  an  ex- 
perience of  fully  twenty  years  pronounces  it  really 
specific. 


At  a  recent  meeting  of  the  Med.  Soc.  Dist.  Co- 
lumbia, Dr.  Toner  mentioned  a  case  of  malingerv, 
in  which  the  tongue  was  used  in  the  perpetration  of 
fraud.  In  an  institution  for  females,  of  which  he 
had  charge,  a  patient  presented  a  black  tongue, 
greatly  exciting  the  sympathy  of  all  around  her.  A 
careful  examination  revealed  no  other  symptom  ex- 
cept the  abnormal  color.  Taking  the  handle  of  a 
spoon,  he  scraped  the  whole  black  mass  off  without 
difficulty.  Suspicion  dwelling  in  the  mind  of  Dr. 
Toner,  a  watch  upon  the  girl's  movements  detected 
that  she  used  stove-blacking  to  produce  the  result. 


Dr.  NlC0LAi,((?az.  Medicate),  has  obtained  very 
favorable  results  from  the  use  of  Chloral  Hydrate  in 
the  night-sweats  of  phthisis.  Before  retiring  every 
night,  the  entire  body  of  the  patient  was  sponged 
with  the  following: — R. — Chloral  Hydrate — 3ij— 
Alcohol: — Water: — aa,  §  iij.  M.  Should  this  not 
suffice,  the  patient's  night-dress  is  saturated  with 
this  solution,  and  then  allowed  to  dry  before  putting 
on  at  bedtime. 


In  a  communication  to  the  ild.  Med.  Jour.,  Dr. 
Edward  Anderson, of  Rockville, recommended  the  use 
of  the  Bitart.  Potass,  in  the  latter  stage  of  gestation, 
as  a  preventive  of  Puerperal  Eclampsia.  This  has 
been  endorsed  by  the  Gyn.  and  Obst.  Soc,  of  Balti- 
more, and  now  the  Doctor  adds,  that  the  bitartrate 
will  not  only  prevent  convulsions  during  pregnancy, 
but  will  also  prevent  their  occurrence  in  Bright's  dis- 
ease,  and   in   albuminaria  following  scarlet  fever. 
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The  potaSs.  is  to  be  given  at  once  when  a  trace  of 
albumen  is  detected  in  the  urine. 


Dr.  James  D.  Staple(//os/).  Gaz.)uaes  Glycerine 
Enemata  in  Constipation.  The  quantity  injected 
was  one  drachm  for  children  and  two  drachms  for 
adults.  The  bowels  acted  generally  within  15  min- 
utes ;  in  some  rare  cases  half  an  hour  has  elapsed, 
and  in  two  cases  of  a  hundred,  the  injections  had  to 
be  repeated.  Tiiere  is  entire  absence  of  pain  or 
griping,  and  the  ease  and  rapidity  of  action  com- 
mend the  glycerine  enemata  as  preferable  te  aper- 
ients administered  bv  the  mouth. 


M.  IcARD,  (La  Gazette  Med.),  after  having  tried 
arsenic,  bromide  of  potassium,  sulphur  baths,  alka- 
lies, emollients,  etc.,  without  good  results  in  a  case 
of  pruritus,  caused  the  symptoms,  which  had  con- 
tinued for  eight  or  nine  months,  to  disappear  upon 
the  day  after  the  use  of  Salicylate  of  Soda,  three 
grammes  a  day.  There  has  been  no  return  of  the 
trouble. 


Dr.  Alexander,  London,  cured  a  case  of  inconti- 
nence of  urine,  in  a  woman,  where  the  sphincter 
was  permanently  paralyzed,  by  dissecting  out  the 
urethra,  and  conducting  it  into  the  rectum. 


Dr.  Gukrra  Y.  Est.\pe  {New  Orleans  Med.  and 
Siirff.  Jour."),  regards  the  local  application  to  the 
larynx  and  pharynx,  of  a  ten  per  cent,  solution  of 
Resorcin  as  the  best  treatment  of  Whooping  Cough 
at  present  known. 


According  to  Dr.   Stritzig,   (Med,.    Record),   Cal- 
omel as  a  diuretic  acts  best  in  Cardiac  dropsy. 


fOri^inal  in  7%e  t*opular  Scteace  News.^ 
THE  AN/ESTHETIC  REVELATION. 

BY    H.   J.    SEYMOUR. 

In  last  year's  August  number  of  your  paper  on 
page  127  is  an  article  entitled  "The  Amesthetic 
Revelation  "  treating  of  the  peculiar  dreams  or  vis- 
ions, caused  by  inhaling  sulphuric  ether.  Inasmuch 
as  I  had  an  experience  in  1S66  similar  to  what  is 
there  described  I  thought  it  might  be  interesting  to 
your  readers  to  see  some  extracts  from  an  account 
of  it,  which  was  written  at  the  time.  They  are  as 
follows  : 

About  two  hours  ago  I  was  at  New  Haven  under- 
going an  operation  for  the  relief  of  my  shoulder. 
The  circumstances  of  the  ca.se  were  these  : 

Since  December  last,  when  my  shoulder  was  dis- 
located by  a  fall  from  a  tree,  the  motions  of  my  left  1 
arm  have  been  cramped  and  confined.  Upon  ex- 
amination, the  doctor  said  that  in  the  healing  of  the 
large  rent  made  in  the  ligaments  of  the  joint,  ad- 
hesions had  formed  between  the  ligaments  and  the 
bone  so  as  to  interfere  with  the  free  motion  of  the 
bone  in  its  socket.  He  told  me  that  I  could  secure 
freedom  of  the  joint  by  persevering  in  a  long  pro- 
cess of  gvmnastics,  or  by  taking  ether  and  having 
the  ligaments  broken  up  :  or,  if  I  chose,  I  might  lie 
right  down  on  the  lounge,  and  let  him  perform  the 
operation  at  once  without  the  ether. 

It  took  but  little  reflection  to  enable  me  to  choose  I 
the  ether  process.  Soon  after  I  commenced  breath- 
ing the  ether,  as  I  lay  on  the  lounge,  I  began  to  ex- 
perience sensations  utterly  new  and  difficult  to  de- 
scribe, though  I  will  attempt  it.  I  felt  that  the  life 
was  quitting  my  extremities  all  around,  and  concen- 
trating at  the  center  of  my  body.  Imagine  an  oys- 
ter with  his  shell  open,  just  withdrawing  his  inner 
«elf  within  its  covering  llnd   gradually  closing   it, 


leaving  nothing  but  inert  matter  outside.  A  mo- 
ment came  when  the  last  conscious  wag  of  the 
tongue  was  possible,  and  with  it  I  said  "  Good-bye." 
I  was  fully  conscious  that  I  was  about  to  launch  into 
an  unknown  sea.  The  complete  log-book  of  that 
cruise  is  certainly  not  in  my  memory,  but  I  find 
some  faint  traces  of  it  which  I  will  endeavor  to  give. 

I  seemed  to  be  in  the  presence  of  a  multitude  of 
persons  who  were  being  arranged  by  some  mystical 
agency  in  a  series  of  classes  or  ranks,  like  soldiers 
drilling.  In  some  inexplicable  wav  this  drill  work 
was  identified  with  the  great  work  of  God,  and  his 
purpose  in  creating  the  universe.  I  was  a  passive 
subject  of  certain  evolutions  in  which  I  was  placed 
for  a  short  time  in  one  class  or  rank,  and  then  for  a 
short  time  in  another.  Mr.  N.  had  much  of  the 
care  of  marshalling  us  here  and  there,  and  Mr.  B., 
the  noted  almanac  maker  stood  by,  with  pencil  and 
paper,  full  of  intense  calculations  and  mathematical 
estimates  of  the  results  of  each  of  these  evolutions. 
The  stake  that  was  involved  in  these  movements 
was  nothing  short  of  the  everlasting  settlement  of 
the  destiny  of  the  human  race,  and  the  casting  out  of 
evil.  The  spirit  that  pervaded  the  whole  movement 
was  that  of  intense  care  and  precision  in  making 
up  and  drilling  the  different  classes,  and  enthusias- 
tic bursts  of  rapture,  applause,  and  laughter,  followed 
each  successive  arrangement  as  it  was  presented  to 
view. 

Regularly  and  rapidly  a  certain  crisis  approached. 
Just  at  this  stage  of  the  proceedings  two  lines  of 
verses  were  put  into  my  mind,  one  of  which  termi- 
nated with  "  Ha,  ha,  ha,"  and  the  other  with  "  Hur- 
rah, hurrah,"  and  I  thought  that  I  wa.s  appointed  to 
finish  the  whole  performance  by  repeating  this  dog- 
gerel. 

I  wondered  much  at  the  arrangement  but  said  I 
would  obey.  I  spoke  the  first  word  or  two  of  it. 
Instantly  the  whole  drama  of  the  universe  broke  in 
upon  my  spiritual  vision  like  a  lightning  flash.  I 
was  conscious  that  when  I  should  finish  the  last 
hurrah,  the  work  of  the  world  and  the  universe,  so 
far  as  it  had  anything  to  do  with  evil,  would  be  fin- 
ished, and  my  cheers  would  be  joined  by  those  of 
untold  millions,  surging  up  from  the  hearts  of  the 
redeemed  of  the  human  race.  You  may  be  sure 
that  I  gave  that  last  hurrah  with  an  emphasis. 
Those  in  the  room  can  testify  to  that.  But  it  was 
scarcely  out  ol  my  mouth  before  consciousness  re- 
turned. 

I  was  afterwards  told  that  my  trance  lasted  about 
twenty  minutes;  that  about  five  minutes  after  I 
had  said  "good-bye,"  the  doctor  gradually,  and  by 
repeated  eflTorts,  forced  my  arm  up  over  my  head 
and  turned  the  bone  in  its  socket  in  every  direction 
and  that  it  was  accompanied  by  an  expression  as  of 
intense  pain.  When  this  was  done  with  I  began  to 
laugh,  and  the  laughter  was  accompanied  with  un- 
intelligible talk  relating  to  my  dreams.  I  was  af- 
terwards impressed  with  a  deep,  solemn  feeling,  as 
if  I  had  been  intrusted  with  some  of  the  deepest  se- 
crets of  the  universe.  The  after  effects  of  the  ether 
on   my  body  seemed  pleasant  and  stimulating. 

Niagara  Falls,  N.  Y. 


GUM-CHEWING,  THERAPEUTICALLY  CON- 
SIDERED. 

Dr.  De  Armond  believes  that  gum-chewing  will 
cure  certain  cases  of  dyspepsia,  and  reports  such  an 
instance  occurring  in  a  man  whose  trouble  was  that 
after  meals  and  until  digestion  was  completed,  which 
seemed  an  interminable  length  of  time,  he  had  pains 
in  his  stomach,  a  feeling  of  fulness  more  discomfort- 
ing than  painful,  and  a  constant  tendency  to  eructa- 
tion of  food. 

My  treatment,  he  says,  of  the  case  was  very  sim- 


ple, and  quite  as  satisfactory  as  simple.  I  directed 
him  to  lay  in  a  supply  of  chewing-gum,  and  after 
every  meal  to  chew  a  lump  for  an  hour  or  two, 
swallowing  the  saliva.  That  settled  that  ca.se,  and 
I  got  my  fee  quite  as  willingly  as  if  I  had  given  a 
six-ounce  bottle  of  medicine.  This  patient  tells  me 
that  he  has  never  been  troubled  since  he  commenced 
to  chew  the  gum,  except  after  a  meal  of  sauerkraut, 
pigs'  feet,  or  other  monstrous  provender. 

The  writer's  idea  as  to  the  rationale  of  the  remedy 
is  given  as  follows  : 

There  is  a  very  grievous  error  in  the  statement 
that  saliva  is  valuable  principally  to  aid  in  degluti- 
tion and  mastication.  The  saliva  is  possessed  of  a 
peculiar  power  in  a  remarkable  degree  of  changing 
starch  into  sugar,  in  which  state  it  is  absorbed.  Now 
it  is  not  to  be  supposed  that  this  transformation  can 
be  made  in  the  almost  immeasurably  short  space  of 
time  of  mastication  and  deglutition.  This  transfor- 
mation also  takes  place  in  the  stomach  for  a  period 
of  fifteen  or  twenty  minutes  after  deglutition  has 
taken  place.  The  saliva  being  alkaline  in  its  reac- 
tion, and  the  gastric  juice  acid,  is  no  reason  why  the 
presence  of  the  alkaline  saliva  should  interfere  with 
the  action  of  the  gastric  juice  upon  the  food  in  the 
stomach.  Were  this  true,  the  best  way  to  hasten 
and  encourage  stomach  digestion  would  be  to  follow 
that  plan  our  railroad  companies  observe,  when  thev 
allow  you  ten  minutes  for  dinner.  You  could  then 
wash  the  food  down  with  water  or  other  liquid,  and 
thereby  not  burden  the  stomach  by  the  saliva ;  but 
it  so  happens  that  the  saliva  acts  as  a  promoter  of 
the  secretion  of  the  digestive  fluids  of  the  stomach. 
In  experiments  that  have  been  tried,  it  has  been 
found  that  if  the  flow  of  saliva  be  directed  elsewhere 
than  in  the  stomach,  digestion  takes  place  slowly 
and  sometimes  not  at  all.  Then  we  must  understand 
that  the  use  of  the  .saliva  in  deglutition  is  simply  a 
mechanical  one,  and  is  the  very  least  and  most  in- 
significant of  its  uses.  The  writer  condemns,  how- 
ever, the  habit  of  chewing  gum  at  all  hours. — Medi- 
cal Bulletin. 


OCCURRENCE  OF  FLUORINE  IN  THE  OR- 
GANISM. 

The  method  adopted  by  G.  Tammann  for  the 
quantitative  estimation  of  fluorine  is  as  follows  :  The 
substance  under  investigation  is  treated  with  pow- 
dered quartz  and  sulphuric  acid.  A  current  of  drv 
air  carries  the  silicon  fluoride  so  formed  through  a 
narrow  tube,  where  it  is  decomposed  with  steam  and 
the  silicic  acid  collected  on  the  walls  of  the  tube, 
hydrofluosilicic  acid  being  also  formed  ;  the  latter  is 
absorbed  in  aqueous  potash,  and  evaporated  to  dry- 
ness; the  residue  is  taken  up  with  hydrochloric  acid, 
the  potassium  silicofluoride  precipitated  with  alco- 
hol, filtered,  and  titrated  with  potassa  solution. 
Fluorine  is  well  known  to  be  a  constant  constituent 
of  bone ;  it  is  also  known  to  occur  in  ploughed  earth 
and  in  wells.  Horsford  found  weighable  quantities 
of  fluorine  in  the  human  brain,  and  Salm-Horstman 
found  that  certain  plants  did  not  fully  develop  in  the 
absence  of  fluorine. 

In  the  present  research,  plants  grown  in  culture 
liquids,  which  did  not  contain  fluorine,  were  found 
to  die  quickly  when  fluorine  was  added  to  such  liq- 
uids ;  thus,  the  addition  of  o.i  gramme  of  potassium 
fluoride  per  litre,  caused  death  in  these  plants  in 
twelve  hours. 

The  diff'erent  parts  of  the  egg  were  investigated ; 
the  shell  contained  imponderable  traces  only;  the 
white  contained  somewhat  la.iger  traces,  but  still 
imponderable;  the  yolk  yielded  weighable  quanti- 
ties ;  84  grammes  of  fresh  yolk  contained  0.0009 
gramme  of  fluorine.  Attention  is  drawn  to  the  fact 
that  the  brain  and  the  egg-yolk,  tissues  that  contain 
much  phosphorus,  are  also  richest  in  fluorine.     In 
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other  experiments,  brain,  co\v"s  milk,  and  blood 
were  found  to  contain  small  quantities  of  fluorine. 
From  these  experiments,  certain  conclusions  are 
drawn,  the  chief  purport  of  which  is,  that  fluorine  is 
of  greater  physiological  importance  in  the  animal 
economy  than  has  hitherto  been  considered  to  be 
the  case. 


THE  CONSUMPTION  OF  OPIUM  IN  CHINA. 
A  Chinese  Customs  jellow-book  contains  some 
valuable  and  interesting  information  on  the  growth 
and  consumption  of  opium  in  China.  The  growth 
of  native  opium  has  assumed  large  proportions 
during  recent  years.  Every  province  produces  it, 
the  only  large  areas  where  it  is  not  grown  being  the 
islands  of  P'ormosa  and  Hainan.  The  opium  is 
chiefly  consumed  locally,  only  a  comparatively 
small  percentage  going  out  of  the  district  or  prov- 
ince where  it  is  grown.  The  quality  of  the  native 
article  has  much  improved,  and  this  fact,  combined 
with  the  increased  growth,  has  led  to  a  great 
reduction  in  the  import  of  foreign  opium,  as  the 
falling-off  in  the  Indian  revenue  testifies.  Even  at 
the  treaty  ports  native  opium  is  used  very  largely. 
It  is  preferred  in  many  cases,  because  it  can  be 
smoked  seven  or  eight  times,  while  tlie  foreign  drug 
can  be  smoked  three  times  at  most.  The  native  is 
often  mixed  with  the  foreign,  but  smokers  object  to 
this  being  done,  because  it  spoils  the  ashes,  which 
command  a  price.  Economy  comes  into  the  ques- 
tion of  preference,  for  only  the  wealthiest  consume 
the  foreign  article.  A  great  deal  of  smuggling  goes 
on  in  order  to  evade  the  tax.  In  the  Far  West 
where  cash  and  silver  are  scarce,  opium  takes  the 
place  of  money  in  many  localities  as  the  basis  of 
barter.  When  starting  on  a  journey,  a  native  carries 
hTS  estimated  expenses  in  the  form  of  opium,  selling 
here  and  there  just  as  much  as  he  requires.  Even 
students  going  to  Pekin,  carry  their  funds  in  the 
form  of  opium. 


gallery  and  there  left,  while  the  operator  turned  his 
attention  to  a  young  man  who  was  engaged  in  the 
dangerous  pastime  of  catching  crocodiles.  On  re- 
turning to  the  ladies,  Mr.  CrofTut  found  that  he 
could  not  make  them  cognizant  of  his  presence. 
They  did  not  appear  to  see  him,  or  hear  his  voice, 
and  when  he  stood  directly  in  front  of  them  they 
took  no  notice  of  him  whatever.  It  was  a  new  and 
somewhat  alarming  experience,  and  a  quarter  of  an 
hour  passed  before  the  hypnotizer  re-eStablished  his 
domination  and  brought  them  back  from  the  land  of 
dreams. — Science. 

A  New  Sweet-Tasting  Substance. — Dr.  Noyes 
announces  (Am.  Chem.  Jour.)  the  discovery  of  a 
compound  analogous  to  saccharin  and  having  an 
intensely  sweet  taste.  This  substance  is  para-amido- 
I  benzolsulphinid,  and  its  constitution  is  the  same  as 
I  that  of  saccharin  save  that  one  atom  of  hydrogen 
has  been  replaced  by  the  group  NH2.  Like  saccha- 
rin, it  is  with  difficulty  soluble  in  water.  It  displavs 
a  deep  blue  fluorescence  in  a  hot  saturated  aqueous 
solution. 

A  Dangerous  Combination. — A  patient  is  at  pres- 
ent under  treatment  in  the  Boston  City  Hospital  for 
burns  contracted  in  the  following  manner:  Being 
afflicted  with  rheumatism  he  anointed  himself  with 
J  oil  (not  in  the  Scriptural  manner,  but  with  kerosene). 
He  then  stood  up  before  his  fire  to  bask  in  its  pleas- 
ant warmth,  and  the  oil  ignited.  Mem.,  that  kero- 
sene oil  and  heat  as  therapeutic  measures  are  some- 
times incompatible. 


MEDICAL  MEMORANDA. 

Dr.  Vincenzo  Tassinari,  of  the  Pisa  University, 
has  experimented  with  the  effects  of  tobacco-smoke 
on  bacteria.  He  finds  that  delay  in  development  of 
the  germs  occur  in  every  instance. 

Winter  Clothing. — With  a  view  to  keeping  the 
people  healthy,  the  Chinese  Government  steps  in 
between  the  individual  and  his  peculiar  fancy  as  to 
when  he  shall  begin  wearing  his  overcoat,  and  de- 
cides that  winter  clothing,  or  '-the  warm  cap,"  shall 
be  put  on,  on  October  5.  This  is,  perhaps,  the  only 
kind  of  "state  regulation"  that  the  legislatures 
of  this  country  have  not  as  yet  attempted. 

The  Human  Heart. — A  curious  calculation  has 
been  made  by  Dr.  Richardson,  giving  the  work  of 
the  heart  in  mileage.  Presuming  that  the  blood  was 
thrown  out  of  the  heart  at  each  pulsation  in  the  pro- 
portion of  69  strokes  per  minute,  at  the  assumed 
force  of  nine  feet,  the  mileage  of  the  blood  through 
the  body  might  might  be  reckoned  at  207  yards  per 
minute,  seven  miles  per  hour,  168  miles  per  day, 
61,320  miles  per  year,  or  5,150,880  miles  in  a  lifetime 
of  84  years.  The  number  of  beats  of  the  heart  in  the 
same  long  life  would  reach  the  grand  total  of 
2,869,776,000. 

Hypnotism. — Hypnotism  thrives  in  Washington. 
Two  gentlemen  interested  in  psychological  studies, 
Mr.  W.  A.  Croffut,  executive  oflicer  of  the  Geologi- 
cal Survey,  and  Gov.  N.  J.  Coleman,  Commissioner 
of  Agriculture,  give  occasional  soirees  hypnotiques, 
at  which  they  hypnotize  numbers  of  "sensitives. ' 
During  some  recent  experiments  by  Mr.  Croffut, 
two  young  ladies,  temporary  victims  of  the  hypnotic 
hallucination,  were  taken  into  an  imaginary  picture 


HUMORS. 

It  has  been  suggested  that  the  paw-paw  tree 
ought  to  be  regarded  as  the  progenitor  of  all  plant 
life. 

Should  you  upset  a  bottle  of  castor  oil  on  the 
carpet  the  best  treatment  for  removing  the  spot  is 
to  place  the  bed  over  it.  This  is  both  cheap  and  ef- 
ficacious. 

A  Remarkable  Remedy.  — "  Doctor,  I  can't 
take  this  medicine;  it  tastes  horrible!"  "Oh,  never 
mind;  I  have  the  most  extraordinary  results  from 
this  drug.  I  prescribe  it  for  all  my  patients.  None 
of  them  take  it;  and  they  all  get  well !  " 

There  is  said  to  be  a  barber's  sign  near  the  Pal- 
ais Royal,  Paris,  bearing  the  following  legend  in 
the  vernacular:  "  Callileucocapillaire  water  which 
colors  the  hair  white.  For  the  use  of  young  physi- 
cians and  magistrates." 

No  Particular  CoNSEquENCE. — The  young 
doctor,  with  a  reputation  to  make,  always  feels 
grateful  when  his  patients  get  well.  With  the  old 
and  well-established  physician  the  case  is  different. 
Ifhis  man  dies  he  simply  says,  "Everybody  must 
die,"  and  the  clergyman  of  his  church  comes  to  the 
funeral  and  stands  in  with  him  and  says,  "The  Lord 
giveth  and  the  Lord  taketh  away,"  and  there  you 
are.  —New  Orleans  Picayune. 

In  the  Wrong  Pew.  — James  Payn,  the  novel- 
ist, is  editor  of  the  Cornhill  Magazine,  London. 
Next  door  to  his  office  a  medical  journal  has  its 
sanctum.  One  day  Mr.  Payn's  door  was  cautiously 
opened  and  a  pale-faced,  long-haired  individual  en- 
tered. "  I  have  brought  a  little  thing  about  sar- 
coma and  carcinoma,"  said  the  visitor.  "  Very 
sorry,  sir,"  said  Payn,  politely,  "  but  we  have  all 
the  poetry  we  want."  "This  isn't  poetry  I"  ex 
claimed  the  visitor.  It  is  an  essay  on  two  varieties 
of  tumor."  "Oh,  I  beg  your  pardon,"  said  Payn, 
"  I  thought  they  were  a  pair  of  Italian  lovers."  The 
long-haired  man  was  a  well-known  medical  professor 
who  had  entered  the  wrong  office. 
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Paper  bottles  are  now  used  to  hold  ink,  and  are  much  lighter 
than  glass.  Esterbrook' 8  Steel  Pens  will  also  be  found  to  hold 
ink  well,  and  to  have  all  the  other  qualities  of  perfect  pens. 


Dr.  T.  F.  Breck,  Springfield,  Mass.,  says;  "I  consider 
Horsford*s  Acid  Phosphate  very  superior  in  diseases  pertaining 
to  the  nervous  system,  and  am  very  much  pleased  witli  results." 


The  standard  preparations  of  the  C  JT.  Phillips  Chemical 

Co.,  include  some  of  the  most  valuable  remedies  used  by  physi- 
cians, and  are  of  superior  purity  and  quality.  A  single  trial 
will  be  convincing. 


Messrs.  Richards  &  Co.,  of  BarcUiy  St.,  New  York,  have 
one  of  the  hirgest  stocks  of  pure  chemicals  and  chemical  glass- 
ware and  other  apparatus  in  the  city,  and  those  intending  to 
purchase  will  do  well  to  call    upon   or  correspond  with  tlu-m, 


Graphite  is  now  used  as  an  ingredient  in  the  composition 
of  pipe -joint  grease,  and  paint  for  boilers  and  smoke-stacks.  It 
is  especially  adapted  for  such  purposes,  and  the  preparations  of 
the  Dixon  Crucible  Co.  of  Jersey  City,  N.  J.,  are  of  the  highest 
quality,  and  invariably  give  satisfaction. 


For  the  administration  of  phosphorus  there  is  not  a  more 
certain,  a  more  efficient,  or  safer  medium  than  the  Chemically 
Pure  llypophosphites,  and  the  adaptation  of  Dr.  McArthur^s 
Syrup  to  the  treatment  of  Nervous  Affections  renders  them 
verv  useful  as  adjuncts  in  a  great  variety  of  diseases,  inasmuch 
as  the  Hypophosphites  are  more  readily  absorbed  by  the  sys- 
tem than  all  other  preparations  of  phosphorus. 


A  Wonderful  Flesh  Producer.  —  This  is  the  title  given 
to  ScotVs  Emulsion  of  Cod  Liver  Oil  by  many  thousands  who 
have  taken  it.  It  not  only  gives  flesh  and  strength  by  virtue  of 
its  own  nutritious  properties,  bnt  creates  an  appetite  fo'r  food. 
Use  it,  and  try  your  weight.  Scott's  Emulsion  is  perfectly  pal- 
atable.   Sold  by  all  druggists. 


The  open  grate  has  always  been  a  favorite  in  our  homes,  and 
it  is  only  because  in  the  ordinary  form  it  is  such  a  great  consu- 
mer of  fuel,  and  so  feeble  in  its  heating  capacity  that  it  has  been 
supplanted  by  other  more  economical  kinds  of  heating  appara- 
tus. In  the  construction  of  the  Jackson  Vtntilatiny  Grate  it 
will  be  seen  that  this  defect  has  been  avoided,  and  an  economi- 
cal method  of  heating  has  been  secured,  without  the  least  im- 
pairment of  the  properties  of  the  open  fireplace.  The  Jackson 
Ventildting  Grate  has  all  the  exposed  fire  surface  of  the  com- 
mon grate,  thus  being  unsurpassed  in  the  amount  of  its  radiant 
heat,  as  it  is  unequaled  by  any  in  its  amount  of  conserved  heat. 


Greenville  Ice  and  Coal  Company, 
Greenville,  Miss.,  Nov.  8,  iSSS. 
Mr.  David  Boyle,  Chicago,  111. 

Dear  Sir: — Your  machine  arrived  here  promptly  according 
to  contract,  and  after  our  first  season's  experience,  we  are  glad 
to  state  that  your  machine  has  fullv  come  up  to  our  expectations 
and  has  exceeded  its  rated  capacity  at  all  times,  and  in  fact,  we 
have  gotten  lo  to  15  per  cent,  more  ice  during  the  hottest  part  of 
the  summer,  than  the  amount  guaranteed  by  you.  We  further- 
more desire  to  state  that  all  material  used  on  your  machine  has 
proventhe  very  best,  and,  in  short,  we  can  say  without  contra- 
diction that  your  system  and  machine  is  a  perfect  success.  We 
take  great  pleasure  in  recommending  your  machine  to  all  who 
may  desire  a  good  and  reliable  machine. 

We  are,  yours  respectfully, 

J.  A.  Wilcyniski,  Sec*y. 
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Baiijiliar  Science. 


SIMPLE  SCIENTIFIC  EXPERIMENTS. 

A  cuRiou.s  experiment,  illustrating  a  law  of 
hydrostatic  pressure,  can  be  performed  by 
cutting  an  edge  upon  tlie  ends  of  two  corks, 
placing  them  in  the  necks  of  bottles,  and  bal- 
ancing two  knives  upon  them  in  such  a  way 
that  they  will  just  support  a  glass  of  water. 
After  a  few  trials  this  can  be  easily  accom- 
plished. Then  attach  a  coin,  or  any  small, 
heavy  object,  to  a  string,  and,  holding  it  in  the 
hand,  carefully  lower  it  into  the  liquid.  Al- 
though there  is  apparently  no  weight  added 
to  the  glass  of  water,  yet  it  will  immediately 
sink  down,  the  suppoiting  knives  tinning 
upon  the  corks  like  the  beam  of  a  scale.  Lift 
the  coin  from  the  water  and  the  glass  will  rise 
again,  returning  to  its  former  position,  and  by 
the  proper  manipulation  of  the  coin,  the  glass 
can  be  made  to  dance  up  and  down  at  will. 

The  explanation  of  this  simple  experiment 
is  not  as  easy  as  it  might  seem.  It  is  really 
an  illustration  of  the  upward  pressure  of 
liquids.     When  the  coin  is  dipped  into  the 


water  it  displaces  an  amount  equal  to  its  own 
bulk,  and  is  buoyed  up  by  a  force  equal  to 
the  weight  of  that  bulk  of  water.  This  up- 
ward pressure  reacting  against  the  bottom  of 
the  glass,  forces  it  downwards,  the  same  as  if 
an  additional  amount  of  water,  equal  in  bulk 
to  the  coin,  had  been  poured  into  the  glass, 
thus  increasing  its  weight.     We  can  readily 


of  scales  may  be  substituted  for  the  arrang- 
ment  of  knives  and  bottles,  figured  above,  if 
desired. 

Take  a  bottle  and  place  a  cork  over  the 
mouth.  The  cork  must  be  sufficiently  large 
to  rest  lightly  upon  it,  without  falling  into  the 
neck.  Snap  the  neck  of  the  bottle  sharply 
with  the  thumb  and  finger,  and  the  cork  will 
fall  from  the  bottle  towards  the  hand  giving 
the  blow,  and  not  away  from  it  as  might  be 
expected.  This  effect  is  due  to  the  principle 
of  inertia,  the  quick  blow  forcing,  as  it  were, 
the  bottle  away  from  the  cork,  before  the  mo- 
tion can  be  transmitted  to  the  cork  itself. 

Few  persons  will  be  able  to  perform  this 
experiment  satisfactorily  the  first  time,  as  the 
instinctive  fear  of  breaking  the  bottle  or 
injuring  the  fingers,  prevents  one  from  giving 
a  sufficiently  powerful  blow,  in  spite  of  all 
eftbrts  to  the  contrary. 

The  cuts  illustrating  these  experiments  are 
reproduced  from  La  Nature. 


Fig.  I. 

understand  that  if  a  piece  of  wood,  or  any  sub- 
stance that  floats  on  water,  were  placed  in  the 
glass,  the  weight  of  the  whole  would  be  in- 
creased, and  a-  precisely  similar  efiect  is  pro- 
duced when  an  object  that  would  otherwise 


Fig.  1. 

sink  in  the  water,  is  suspended  in  it,  although 
it  does  not  touch  the  glass  containing  it. 
Any  sufficiently  delicate   balance,     or  pair 


THE    SCIENCE   OF   THE   ICE- 
PITCHER. 

The  exceptionally  mild  winter  this  season 
has  not  been  very  favorable  to  the  growth 
and  harvesting  of  the  New  England  ice  crop, 
which,  in  inanv  localities,  is  more  important 
than  the  product  of  the  land  in  the  summer. 
The  seasonable  cold  of  the  latter  part  of  the 
winter,  however,  caused  the  "growth"  of  a 
fair  crop  in  most  localities,  and  there  is  no 
danger  of  a  scarcity  next  summer  of  an  arti- 
cle which  has  now  become  almost  a  necessity 
of  life  during  hot  weather. 

The  freezing  of  water  is  such  a  common 
and  familiar  phenomenon,  that  we  do  not 
often  stop  to  think  of  the  remarkable  eft'ect 
which  a  low  temperature  produces  in 
changing  a  liquid  into  a  hard,  brittle  solid, 
of  a  diflerent  specific  gravity,  and  which, 
with  the  exception  of  being  composed  of  the 
same  chemical  elements,  is,  practically,  a 
new  substance.  The  true  nature  of  this 
change,  which  we  call  a  physical  one,  we 
cannot  fully  undei'stand,  and  it 'may  not  be 
going  too  far  to  question  whethci-  the  differ- 
ence between  ice  and  water  is  altogether 
independent  of  the  chemical  composition, 
and  whether  the  so-called  elementary  con- 
stituents—  hydrogen  and  oxygen  —  are  not 
individually  modified  also.  This,  however, 
leads  us  to  the  question  of  the  true  nature  of 
elements,  of  which  at  present  we  have  very 
little  knowledge. 
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Water,  in  freezing,  passes  at  once  from 
the  liquid  to  the  solid  state,  without  any 
intermediate  condition  of  softness  and  plas- 
ticity, as  is  the  case  with  glass,  iron,  and 
many  other  substances.  One  moment  it  is 
water — but,  in  an  instant,  a  needle-like  crys- 
tal shoots  across  the  surface,  and  a  portion 
has  been  transformed  into  ice.  Water,  also, 
is  one  of  the  few  substances  which  is  lighter 
in  the  solid  than  the  liquid  state,  and  this 
projjerty  is  one  of  the  most  important  princi- 
ples in  Nature,  for,  if  ice  were  heavier  than 
water,  and  sank  to  the  bottom  as  fast  as  it 
formed,  in  a  few  years  all  our  lakes,  ponds, 
rivers,  and  probably  the  polar  oceans 
themselves,  would  become  solid  masses  of 
ice,  which  the  summer's  sun  would  be  unable 
to  melt. 

If  we  cool  water  from  the  boiling-point 
(212*^  F.)  to  the  freezing-point  (32°),  we 
shall  set  free,  as  it  were,  180  degrees  of  heat. 
Now  if  we  continue  the  cooling  till  the  water 
is  frozen,  we  find  that  the  thermometer  still 
indicates  the  same  temperature  of  32°,  but 
an  additional  quantity  of  heat  has  been  set 
free  from  the  water  in  the  process  of  chang- 
ing to  ice,  and  investigators  have  found  that 
142  degrees  of  heat  are  thus  set  free  ;  and, 
conversely,  when  the  ice  is  melted  again,  the 
same  amount  of  heat — which  is  called  latent 
heat — is  absorbed  iu  the  process  of  liquefac- 
tion, before  the  thermometer  begins  to  show 
any  change  of  temperature.  That  is  to  say, 
in  order  to  transform  a  pound  of  ice  at  32'^ 
into  a  pound  of  water  at  32",  we  must  use  as 
much  heat  a?  would  raise  a  poimd  of  water 
from  32*^  to  142",  or  much  more  than  half- 
way to  the  boiling-point.  Making  a  more 
practical  and  familiar  application  of  these 
figures,  we  find  that  a  pound  of  ice  can  reduce 
the  temperature  of  three  pounds  of  water 
from  So''  to  32*^,  and  we  thus  see  how  impor- 
tant a  matter  this  latent  heat  of  ice  becomes, 
for,  if  it  were  not  for  this  absorption  of  heat, 
the  pound  of  ice  would  only  reduce  the 
three  pounds  of  water  from  80*^  to  68^. 

After  ice  is  once  formed,  it  follows  the 
same  laws  of  heating  and  cooling  as  any  other 
solid.  A  popular  magazine  once  stated  that 
the  lower  the  temperature  at  which  water 
was  frozen,  the  colder  would  be  the  ice.  This 
is  only  true  in  an  extremely  limited  sense. 
If  a  piece  of  ice  formed  at  a  temperature  be- 
low zero,  is  exposed  to  a  temperature  above 
32",  the  temperature  of  the  whole  mass  rap- 
idly rises  to  32",  just  as  a  piece  of  stone  or 
iron  would,  but  at  that  point  liquefaction  and 
the  absorption  of  latent  heat  begins,  and  the 
full  cooling  power  of  the  ice  is  exerted. 
Not  until  the  last  particle  is  melted  will  the 
temperature  rise  above  32°,  and  all  ice  is 
equally  "cold,"  whether  it  is  formed  at  a 
temperature  one  or  a  hundred  degrees  below 
the  freezing-point. 

A  simple  experiment,  to  show  this  absorp- 


tion of  latent  heat,  can  be  performed  by  tak- 
iitg  two  glasses,  one  containing  water  mixed 
with  broken  ice,  and  the  other  water  cooled 
to  32°  by  a  piece  of  ice,  which  is  removed 
before  commencing  the  experiment.  A  ther- 
mometer immersed  in  each  will  indicate  32°. 
Set  both  glasses  near  the  stove,  or  in  a  very 
warm  place,  wait  till  the  ice  in  the  first  glass 
is  nearly  melted,  and  then  take  the  tempera- 
ture again.  In  the  glass  containing  water 
only  it  will  be  found  to  have  risen  se\eral  de- 
grees ;  in  the  one  containing  ice  and  water,  it 
will  still  remain  at  32°.  Both  have  received 
the  same  amount  of  heat,  but  in  one  case  it 
has  been  absorbed  by  the  ice  in  melting  and 
rendered  latent,  without  raising  the  tempera- 
ture of  the  liquid. 

From  the  above  facts  it  will  be  seen  that 
ice  alone  ean  never  freeze  anything  brought 
in  contact  with  it.  It  will  only  reduce  its 
temperature  to  32^^,  and  there  the  action 
stops,  for,  as  no  more  ice  can  be  melted  at 
that  temperature,  no  more  heat  can  be  ab- 
sorbed from  the  body  in  contact  with  it. 
If  we  force  the  ice  to  melt  at  a  lower  temper- 
ature, by  the  addition  of  chemicals — such  as 
salt,  for  instance — more  heat  will  be  absorbed 
by  it,  and  any  liquid  or  solid  in  contact  with 
it  will  be  frozen,  as  is  illustrated  every  day  in 
the  preparation  of  ice  cream.  A  large  num- 
ber of  such  "freezing  mixtures,"  as  they  are 
called,  are  known  to  chemists,  some  of  which 
— like  nitrate  of  ammonia  and  water — do 
not  require  any  ice  at  all. 

Ice  is  a  crystalline  body,  and  almost  invari- 
ably crystallizes  in  hexagonal,  or  six-sided, 
forms.  It  is  claimed  that  it  sometimes  forms 
crystals  of  the  trimetric  system,  but  the  obser- 
vation has  not  been  confirmed.  This  crys- 
talline structure  is  not  very  evident  in  a  mass 
of  ice,  unless  one  observes  it  when  water  first 
commences  to  freeze,  but  it  is  beautifully 
shown  in  a  snowflake,  as  well  as  by  the  frost- 
work which  forms  on  window-panes  in  win- 
ter. This  law  of  crystallization  extends 
through  nearly  all  inorganic  forms  of  matter, 
and  not  the  tiniest  snowflake  falls  to  the 
ground,  without  being  shaped  by  the  same 
mysterious  forces  which  have  given  a  definite 
structure  to  the  rocks  of  entire  mountain- 
chains,  or  even  to  the  solid  crust  of  the  earth 
itself. 
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EVOLUTION. 

BY  PROFESSOR  JAMES  H.  STOLLER. 

FIRST  PAPER. 

EVOLUTION    AS    A    PRINCIPLE. 

It  is  the  purpose  of  these  papers  to  present  in  un- 
technical  language  an  account  of  the  doctrine  of 
evolution.  While  much  has  been  written  upon  the 
subject,  it  is  still  true  that  the  facts  and  principles 
which  underlie  the  ruling  doctrine  of  modern  science 
have  not  yet  become  a  part  of  popular  knowledge, 
and  it  is  too  often  the  case  that  vague,  confused  and 
erroneous  notions,  as  to  the  nature  of  evolution  as  a 
scientific  doctrine,  are  entertained.     Perhaps  this  is 


not  to  be  wondered  at,  considering  the  comprehen- 
siveness of  the  subject,  and  the  fact  that  its  litera- 
ture is,  for  the  most  part,  too  technical  to  be  well 
understood  by  the  general  reader,  or,  so  far  as  it  has 
been  reduced  to  popular  form,  too  fragmentary  to 
afford  adequate  information.  It  is  therefore  believed 
that  a  careful  review  of  the  subject,  free  from  tech- 
nicalities, but  not  on  that  account  less  accurate  and 
scientific,  will  meet  a  need. 

It  is  necessary  at  the  outset  to  distinguish  between 
evolution  as  a  principle,  and  evolution  as  a  doctrine 
of  science.  In  other  words,  we  must  understand 
clearly  the  nature  of  evolution  as  a  process  before 
we  can  understand  it  as  a  theory  offered  in  explana- 
tion of  certain  classes  of  facts  of  nature.  In  the 
present  paper  we  shall  consider  evolution  merely  in 
the  light  of  a  process.  For  this  purpose  it  is  not 
necessary  to  go  into  the  realm  of  nature  at  all ; 
abundant  illustrations  of  the  principle  are  at  hand 
in  every  department  of  human  activity. 

If  we  consider  the  history  of  the  class  of  things  to 
which  any  article  of  common  use  belongs,  we  shall 
find  that  it  is  one  of  progressive  development.  To 
make  this  clear,  let  us  trace  out  the  probable  history 
of  some  familiar  article — the  pocket-knife,  for  in- 
stance. The  story  runs  about  as  follows :  Primi- 
tive man,  realizing  the  need  of  a  cutting-instrument, 
at  first  used  sharp-edged  stones,  picked  up  from  the 
base  of  cliffs  or  bed  of  streams.  For  a  long  time, 
such  rude,  natural  tools  met  all  his  requirements — 
enabling  him,  perhaps,  to  dig  out  his  cave-dwelling, 
and  to  hew  down  small  trees.  But,  with  larger 
needs,  attendant  upon  a  gradually  increasing  intel- 
ligence, the  edged  stone  became  more  and  more 
unsatisfactory  to  him,  and  finally  the  luminous  idea 
of  making  a  cutting-instrument,  instead  of  finding 
one,  occurred  to  him.  He  found  that  by  chipping 
to  an  edge  one  fiint-stone  by  means  of  another,  the 
product  of  his  human  art  was  far  better  than  the 
mere  by-play  of  nature's  operations.  Having  once 
clearly  realized  his  power  of  fashioning  things  to 
his  needs,  he  was  not  long  in  learning  to  improve 
his  stone  axe  by  polishing  the  rough  chipped  sur- 
faces into  smoothness.  (Archx'ologists  recognize  an 
age  of  chipped  stone  implements,  and  another  of 
polished  stone  implements.)  The  next  step  in  ad- 
vance was  in  fitting  a  handle  to  this  implement,  so 
that  it  could  be  wielded  with  greatly  increased 
power  in  felling  trees,  and  otherwise  adapted  to 
greater  serviceability.  With  instruments  of  stoner 
thus  perfected,  our  remote  ancestors  were  content 
fora  long  period.  But,  gradually,  they  found  out  that 
other  materials  could  be  fashioned  into  edged  im- 
plements, and,  especially,  that  by  heating  and  fusing 
certain  substances  found  here  and  there  outcropping 
on  the  hillsides,  a  compound  could  be  formed,  capa- 
ble of  being  hammered  into  blades.  Thus  were 
formed  edge-tools  of  bronze.  (The  bronze  age  of 
archieology.)  From  these  the  passage  was  not  dif- 
ficult to  edge-tools  of  iron.  (Iron  age.)  Then  fol- 
lowed a  rapid  development,  resulting  in  a  wide 
variety  of  instruments — many  for  the  needs  of  war 
and  the  chase,  and  some  for  the  arts  of  peace  and 
for  household  use.  Of  the  former  sort — weapons 
of  attack  and  defence — we  may  imagine  rude  swords, 
spears,  and  axes,  of  varying  forms,  sizes  and  quali- 
ties of  workmanship  ;  of  the  latter  sort — implements 
of  agriculture  and  the  priniitive  constructive  arts, 
and  of  domestic  use — we  may  picture  to  ourselves 
rough  spades,  adzes,  chisels,  knives,  and  shears,  in 
equal  variety.  Finally,  coming  down  to  modern  and 
civilized  times,  when  iron  is  tempered  into  steel,  we 
have  cutting-instruments  of  almost  endless  variety, 
and  in  adaptation  to  every  kind  of  practical  need. 
One  of  these  is  our  pocket-knife — an  instrument  for 
sundry  small  and  entirely  peaceful  offices,  consisting 
of  a  blade  jointed  to  a  handle,  and  capable  of  being 
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folded  into  tlie  latter,  which  then  serves  as  a  sheath, 
allowing  the  whole  to  be  carried  without  danger  to 
the  person. 

Thus  we  see  that  the  history  of  the  class  of  things 
to  which  the  pocket-knife  belongs,  has  been  one  of 
progressive  development.  In  other  words,  the 
pocket-knife,  and  everv  other  form  of  cutting-instru- 
ment, has  come  to  be  as  it  now  is  by  a  jirocess  of 
evolution  from  the  primitive  cutting-instrument.  It 
is  as  if  the  chipped  stone  axe  of  primitive  man  was 
the  ancestral  form  from  which  have  descended  every 
kind  of  bladed  instrument  now-  in  use.  Given  the 
original  edged  implement,  it  needed  only  successive 
slight  modifications,  proceeding  in  varying  direc- 
tions, to  give  rise  to  every  form  of  cutting-instru- 
ment of  to-day.  If  we  had  all  the  materials  of  tliis 
history — if  we  had  specimens  of  all  the  forms  of 
edged  instruments  that  have  ever  been  made — we 
could  arrange  them  in  such  order  as  to  show  their 
derivational  relations,  and  we  should  see  that  every 
kind  of  instrument  now  in  use  stands  at  the  end  of 
a  series,  and  that  the  lines  marking  these  series  run 
backward,  uniting  and  converging,  and  finally  ter- 
minate in  the  original  cutting-instrument  —  the 
chipped  flint-stone. 

It  is  to  such  a  process,  tHtn,  as  that  by  which  the 
axe  of  chipped  stone  became  the  pocket-knife  of  to- 
day, that  the  name  evolution  is  given.  It  is  desira- 
ble for  us  to  apprehend  clearly  not  only  the  fact  of 
the  process,  but  also  the  causes  determining  and 
regulating  it.  For,  in  regard  to  evolution  as  a 
doctrine  of  science,  it  is  to  the  causes  and  laws  of 
the  process  that  the  whole  controversy  relates.  If, 
therefore,  we  can  understand  thsse  aspects  of  the 
subject  in  respect  to  the  evolution  of  the  minor 
article  of  handicraft  whose  history  we  have  traced, 
we  shall  be  better  prepared  to  consider  the  same 
questions  in  respect  to  evolution  in  the  realm  of 
nature.  We  may  place  the  results  of  our  present 
study  under  two  or  three  heads,  as  follows : 

1.  It  was  a  process  of  formation ,  not  of  origina- 
tion. Evolution  explains  how  the  knife,  as  a  species 
of  cutting-instrument,  came  to  have  its  peculiar 
form,  but  it  does  not  explain  how  there  came  to  be  a 
cutting-instrument  in  the  first  instance.  In  other 
words,  it  does  not  account  for  the  origin  of  cutting- 
instruments,  but,  the  original  being  given,  it 
accounts  for  the  various  forms  that  succeeded  it. 
The  class  had  its  origin  in  the  idea  of  primitive 
man  ol  utilizing  a  sharp  stone  for  cutting  purposes. 
It  is  this  idea  that  explains  the  existence  of  the 
pocket-knife:  evolution  explains  its  form.  It  is  true 
that  the  ou<se  of  the  evolution  was  of  the  same  na- 
ture as  the  cause  of  the  origination.  It  was  human 
ideas  that  caused  the  successive  modifications  (evo- 
lution) of  the  original  cutting-instrument,  just  as  it 
was  a  human  idea  that  causef^  it  to  be  a  cutting- 
instrument  at  all  (origination.)  Nevertheless,  we 
are  to  distinguish  sharply  between  the  two:  origi- 
nation relates  to  the  calling  into  being  of  a  thing; 
evolution  to  the  successive  modifications  of  a  thing 
already  existing.  Nothing  can  be  created,  in  the 
absolute  sense,  by  a  process  of  evolution. 

2.  The  successive  modifications,  or  steps  of  forma- 
tion, were  in  adaptation  to  circumstances.  The 
chipped  stoTie  implement  was  succeeded  by  a  pol- 
ished one,  because  the  successors  of  primal  man, 
more  intelligent  than  he,  had  larger  uses  for  an  axe, 
and  felt  the  need  of  one  with  smooth  surfaces.  Thus 
the  first  step  in  the  process  of  evolution  was  in 
adaptation  to  a  change  of  circumstances.  It  was  so 
with  each  subsequent  step.  With  expanding  intel- 
ligence, with  increasingly  complex  ways  of  living, 
there  were  more  and  more  varied  uses  for  edged 
implements,  and  in  each  succeeding  period  they 
were  modified  in  adaptation  to  the  needs  of  the 
time.     We  shall  not  err  if  we  deduce,  as  a  general 


principle  of  evolution,  that  changes  of  form  always 
take  place  in  adaptation  to  the  conditions  then  ex- 
isting. 

3.  The  steps  of  formation  were  progressive  and 
diverging.  Upon  the  whole,  each  new  sort  of  cut- 
ting-instrument was  an  advancement  upon  those 
that  preceded.  The  tools  made  of  bronze  were  bet- 
ter than  those  made  of  stone,  and  the  iron  tools  were 
superior  to  both.  But  there  was  not  only  improve- 
ment in  the  quality  of  the  material,  but  also  in  the 
character  of  the  workmanship,  and,  more  especially, 
in  the  plan  of  the  tool — its  adaptation  to  the  pur- 
pose for  which  it  was  used.  The  axe  with  a  handle 
was  greatly  superior  to  any  previous  form  without 
handle.  Moreover,  the  axe  with  handle  was  the 
prototype  of  every  subsequent  form  of  handle-and- 
blade  instruments  'Once  the  advantage  of  a  handle 
to  the  blade  being  understood,  there  quickly  followed 
a  variety  of  instruments  of  the  same  principle  of 
construction — spears,  spades,  knives,  etc.  That  is 
to  say,  the  evolution  proceeded  in  divergent  lines, 
resulting  in  a  differentiation  of  forms.  From  these 
several  forms  others  were  again  evolved,  resulting 
in  a  further  differentiation.  Thus,  from  the  primi- 
tive form  of  knife,  were  derived  swords,  sickles,  cut- 
lery for  table  use,  etc.  The  general  course  of  evo- 
lution was,  therefore,  toward  more  and  more  perfect, 
and,  at  the  same  time,  more  and  more  different, 
forms;  in  other  words,  it  was  progressive  and  diver- 
gent. 

The  above  three  principles,  so  readily  comprehen- 
sible in  their  application  to  the  simple  case  of  evo- 
lution we  ha\e  considered,  may  be  regarded  as  the 
fundamental  laws  of  evolution.  We  shall  find  that 
in  every  instance  of  evolution — in  the  world  of 
nature,  as  well  as  in  the  world  of  human  affairs — 
the  process  has  gone  on  according  to  these  laws.  In 
many  important  respects  there  are  great  differences 
indeed  between  evolution  in  the  one  sphere  and  in 
the  other,  but  these  three  laws  of  the  evolutionary 
process  are  fundamental  and  of  entirely  general 
application.  If  the  reader  has  a  clear  understand- 
ing of  them,  he  has  gained  a  good  notion  of  what 
evolution  is  as  a  principle. 

This  paper  may  close  by  pointing  out — though, 
doubtless,  it  has  already  occurred  to  the  reader — that 
the  class  to  which  every  article  of  handicraft,  or 
manufacture  of  any  kind,  belongs,  has  had  a  history 
of  development  similar  to  that  we  have  traced  for 
the  class  considered.  Nothing  could  be  more  inter- 
esting than  to  imagine,  or,  if  possible,  to  find  out 
by  actual  investigation,  this  developmental  liistory 
for  familiar  articles.  For  instance,  the  evolution  of 
our  various  sailing  vessels,  including  the  modern 
steamships,  from  the  dug-out  log,  which  served  as 
the  boat  of  primitive  man ;  or  the  evolution  of  car- 
pets and  rugs,  from  the  plaited  leaves  that  covered 
the  ground  floors  of  the  huts  inhabited  by  our  re- 
mote ancestors.  But  it  is  important  to  observe  that 
not  onl^-  ordinary  articles  of  manufacture  are  pro- 
ducts of  a  process  of  evolution,  but  every  material 
object  made  hy  human  skill.  A  work  of  art — a 
cathedral,  for  example, — is  as  much  an  evolution  as 
any  minor  article.  Only'  the  cathedral  grew  out  of 
needs  of  a  higher  type — the  icsthetic  and  religious, 
instead  of  the  merely  practical. 

But  this  is  by  no  means'  all.  Not  only  are  all 
material  things,  fashioned  by  human  skill,  products 
of  a  process  of  evolution,  but  also  all  human  insti- 
tutions as  well.  Laws,  customs,  manners,  systems 
of  education  and  of  government — all  have  come  to 
be  as  the\  now  are  by  a  process  of  evolution  from 
simple  beginnings,  originating  with  primitive  man. 
A  study  of  the  history  of  any  one  of  these  institu- 
tions will  show  that  it  has  been  a  development  tak- 
ing place  under  precisely  similar  causes,  and  accord- 
ing to  precisely  similar  laws,  as  those  of  the  simple 


illustrative  case  of  evolution  we  have  considered. 
Take,  for  instance,  our  civil  laws.  With  the  first 
recognition  and  practical  observance  of  the  limita- 
tion of  individual  rights  by  primitive  man,  originated 
the  institution  of  civil  law.  These  first  principles 
of  social  life  were  transmitted  to  succeeding  genera- 
tions, but  were  successively,  and,  upon  the  whole, 
progressively,  modified,  in  adaptation  to  successively 
better  realizations  of  social  relations.  Moreover, 
the  first  laws  were  very  general — in  the  nature  of 
broad  principles — and  from  them  were  gradually 
derived  more  specific  laws,  involving  the  essence  of 
the  original  law,  but  variously  modified  in  adapta- 
tion to  more  specific  circumstances.  For  example, 
the  law  of  property — right  of  possession — was  at  first 
very  general  in  its  nature,  but  gradually  gave  rise  to 
specific  laws,  determining  rights  of  property  between 
man  and  state,  husband  and  wife,  etc.  That  is  to 
sa^',  there  was  both  progression  and  differentiation 
— advance  and  divergence — in  the  development  of 
our,  civil  laws,  and  these  are  characteristics  of  every 
process  of  evolution.  Indeed,  there  could  scarcely 
be  a  more  luminous  example  of  an  evolution,  than 
that  afforded  by  the  history  of  ourbody  of  civil  laws. 

Thus  we  are  brought  to  the  broad  fact  that  every 
productof  human  labor,  skill,  thought,  orexperience, 
has  come  to  be  what  it  now  is  by  a  process  of  evolu- 
tion. Evolution  is,  therefore,  a  principle  pervading 
every  department  of  human  activity.  In  the  ne.xt 
paper  we  shall  consider  whether  this  same  principle 
extends  also  into  the  domain  of  nature. 
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PETROLEUM  AND  NATURAL  GAS. 

The  bitumen  series  is  made  up  of  several  hydro- 
carbon compounds,  which  pass  by  insensible  grada- 
tions from  one  into  another.  Naphtha,  which  is  the 
first  of  the  series,  and  which,  in  some  localities,  is 
found  flowing  out  of  the  earth,  is  a  clear,  limpid, 
and  colorless  liquid.  Petroleum,  by  further  oxida- 
tion, becomes  maltha,  or  mineral  tar,  which, 
in  turn,  passes  into  soft  asphaltum,  and  this  finally 
becomes  hard  and  glossy.  Natural  gas  is  also  a 
member  of  this  series. 

Petroleum  and  natural  gas,  in  common  with  the 
other  members  of  the  group,  have  probably  origi- 
nated by  the  decomposition  of  animal  and 
vegetable  matter,  deposited  in  the  rocks  at  the 
time  of  their  formation.  While  it  is  true 
that  they  occur  in  all  formations,  from  the 
Silurian  to  the  Tertiary,  they  are  found  prin- 
cipally in  two  geological  epochs,  the  Silurian, 
and  lower  half  of  the  Tertiary,  being  present  in  only 
the  smallest  quantities  in  other  formations.  The 
reason  is  obvious.  The  Siluriari  age  was  one  in 
which  limestones,  shales,  sandstones,  and  clays 
alternate.  The  immense  thickness  of  limestones 
was  formed  in  every  case  of  animal  remains,  such  as 
shells,  corals,  crinoids,  and  minute  rhizopods;  the 
oceans  teemed  with  the  lower  forms  of  animal  life. 
The  sandstones  and  conglomerates  are  full  of  plant 
remains,  indicating  by  their  abundance  that  im- 
mense sargasso  seas  must  have  existed  at  the  time 
of  their  formation.  Material  for  the  production  of 
oil  and  gas  existed  in  abundance. 

In  the  course  of  time,  this  matter  was  converted 
into  petroleum  and  natural  gas  by  decomposition, 
just  as  such  matter,  when  protected  from  the  atmos- 
phere while  undergoing  decomposition,  will  now 
yield  like  products.  Occupying  a  much  greater 
space  than  did  the  material  from  which  it  originated, 
and  covered  by  hundreds  of  feet  of  rock-masses,  it 
was  under  a  tremendous  pressure,  and  was  forced 
upward.  The  impervious  beds  of  clay  acted  as  a 
roof,  and,  in  some  places,  both  oil  and  gas  were 
thus  imprisoned. 
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In  other  periods,  like  conditions  existed,  but  not 
to  so  great  an  extent.  Hence  we  find  only  small 
quantities  of  petroleum  or  gas  in  other  formations. 

The  oil  formed  in  the  limestones  from  animal 
remains  diifers  considerably  from  that  derived  from 
vegetable  sources.  It  is  found  in  pockets,  usually 
small,  and  in  the  cavities  in  corals,  etc.,  the  dense 
rock  preventing  it  from  becoming  generally  diffused. 
It  is  thus  indigenous  to  the  rock  in  which  it  is 
found. 

On  the  other  hand,  the  oil  from  vegetable  sources 
may  be  found  far  above  the  rock  in  which  it  was 
formed,  the  vegetable  remains  being,  for  the  most 
part,  in  the  open  and  porous  formations,  which 
permit  the  oil  and  gas  to  be  forced  by  the  pressure 
to  which  it  was  subjected,  upward  into  any  open- 
grained  rock  or  layer  which  they  could  reach. 

As  we  would  expect,  experience  has  shown  that  it 
is  useless  to  bore  for  oil  or  gas  in  a  region  where  the 
strata  have  been  dislocated  or  broken,  both  having 
long  since  escaped.  Neither  can  they  be  found  by 
boring  at  the  bottom  of  the  trough  of  a  synclinal, 
because  both  oil  and  gas  follow  the  trend  of  the 
strata  upward,  and  escape,  unless  confined  by  the 
roof-like  fold  of  an  anticlinal.  It  has  been  found, 
moreover,  that  wells  bored  at  random,  on  the  apex 
of  the  anticlinal,  are  not  uniformly  successful ;  they 
must  pierce  the  domes  or  high  points  of  the  eleva- 
tion. This  applies  especially  to  the  oil-fields  of 
Virginia  and  Canada.  In  Pennsylvania,  oil,  and 
generally  gas,  saturate  the  porous  portions  of  for- 
mations that  have  suffered  only  a  slight  disturb- 
ance, which  affected  large  areas  equally.  These 
formations  have  been  forced  from  a  horizontal  posi- 
tion to  a  very  slight  extent,  and  the  slope  of  the 
anticlinal  is  very  gradual.  The  oil  and  gas  always 
occupy  the  highest  portions  of  it,  however;  a  well 
sunk  on  the  edge  of  the  field  usually  affords  only 
salt  water. 

The  life  of  wells — both  gas  and  oil — is  usually 
about  five  years,  though  some  have  been  exhausted 
in  two;  while  others,  as  at  Triumph  Hill,  in  Penn- 
sylvania, have  been  flowing  for  fifteen  years.  When 
the  flow  of  an  oil-well  diminishes  or  ceases,  it  is 
customary  to  explode  nitro-glycerine  in  it,  or 
"shoot  it."  This  shatters  the  oil-rock  and  enables 
oil  to  flow  in  from  some  distance  in  all  directions. 

The  gas  obtained  from  these  wells  is  ready  for  use 
as  a  fuel,  as  it  is  found.  Not  so  with  the  oil.  It 
must  be  "refined,"  as  the  process  by  which  it  is 
separated  into  different  compounds  is  called.  Con- 
ducted from  the  wells  into  immense  tanks,  it  is 
allowed  to  stand  for  a  time,  so  that  the  water  and 
sediment,  usually  found  in  it,  may  settle.  The  oil, 
thus  purified,  is  drawn  out  of  the  tanks  and  carried, 
usually  by  pipe  lines,  to  the  refineries,  which  are 
frequently  at  considerable  distances  from  the  oil- 
fields. The  crude  oil  is  forced  through  the  pipes  by 
engines  at  pumping-stations  along  the  line,  under  a 
pressure  of  from  fifteen  hundred  to  sixteen  hundred 
pounds  to  the  square  inch. 

At  the  refinery  the  oil  is  allowed  to  stand  in  large 
tanks,  to  remove  a  very  small  percentage  of  water 
and  sediment  still  remaining.  From  these  tanks  it 
is  conducted  into  stills,  holding  from  forty  to  fifty 
thousand  gallons,  into  which  steam  is  turned.  Dis- 
tillation commences  at  once,  naphtha  passing  over; 
when  the  naphtha  has  been  driven  off,  the  tempera- 
ture is  raised,  and  illuminating  oil  is  driven  over 
and  condensed.  It  is  of  the  greatest  importance  that 
the  illuminating  oil,  or  kerosene,  contain  no  naph- 
tha, one  to  five  per  cent,  of  which  renders  it  danger- 
ously explosive.  The  heat  may  now  be  moderated, 
distillation  allowed  to  proceed  slowly,  the  vapor 
generated  being  confined  in  the  still.  By  this  means 
the  oil  is  "cracked,"  or  broken  up,  into  marsh-gas, 


hydrogen,  crude  naphtha,  crude  petroleum,  and  a 
tarry  residue.  The  naphtha  and  oil  are  purified  and 
separated  by  distillation;  the  residue  is  sold  to  man- 
ufacturers of  lubricating  oil,  and  the  gas  is  led  off 
and  burned.  If  the  oil  is  not  to  be  cracked,  the 
heavy  oil  from  which  naphtha  and  kerosene  have 
been  removed,  is  distilled  at  a  high  temperature, 
until  all  the  lubricating  oil  which  it  contains  has 
been  driven  off.  From  the  cooled  residue,  paraffin 
is  removed  by  pressure,  and  from  the  oil  left,  "min- 
eral sperm"  is  obtained. 

When  a  high  grade  of  illuminating  oil  is  desired, 
that  obtained  by  distillation  is  further  purified  by 
washing  with  sulphuric  acid.  After  being  thorough- 
ly mixed  with  the  oil,  the  spent  acid  is  allowed  to 
settle  to  the  bottom,  and  is  drawn  off  to  form  part 
of  a  valuable  fertilizer. 

Besides  the  commercial  products  derived  from  pe- 
troleum mentioned  above,  there  are  a  number  of 
others — among  them,  rhigolene,  the  lightest  and 
most  volatile  of  the  series,  used  in  surgery  to  pro- 
duce local  aniEsthesia;  gasoline,  used  to  produce 
"carburetted  air,"  an  illuminant  in  places  where 
coal-gas  is  not  to  be  obtained ;  petroline,  cosmoline, 
etc.,  used  in  pharmacy  as  vehicles  for  ointments, 
and  especially  valuable  for  this  purpose,  because  they 
never  become  rancid ;  and  paraffin  oil.  Aniline 
and  aniline  colors  are  not  obtained  from  petroleum, 
as  is  generally  believed,  but  from  the  waste  products 
of  the  manufacture  of  illuminating  gas.  E. 


[Original  in  The  Popular  Science  News.] 
TO  WHICH  KINGDOM  DO  THEY  BELONG.' 

BY    M.   J.    GORTON. 

On  any  land-locked  and  sheltered  pool  of  water, 
where  the  food  for  life  is  supplied  from  the  condi- 
tions of  the  lakelet,  there  inay  be  found  organisms 
of  plant  life,  or  organisms  of  animal  life,  so  nearly 
allied — the  different  growths  with  so  many  attributes 
of  restless  activity,  and  supplied  in  each  case,  each 
with  the  properties  of  the  other — that  it  may  be 
found  to  be  a  matter  of  interesting  research  to 
trace  analogies  and  to  note  differences,  and  to  ob- 
serve the  many  variations  and  changes  in  micro- 
scopic insect  life. 

It  has  been  demonstrated  that  there  are  certain 
organisms  which  pass  through  a  monad  state  of  ex- 
istence, and  which,  at  one  time  in  their  lives,  are 
dependent  upon  external  sources  for  their  protein 
matter,  or  are  animals,  having  all  the  adjuncts  of 
animal  life,  and  fulfilling  the  full  requirements  of 
animal  life,  and  at  another  time  manufacture  their 
protein  matter  like  plants.  The  true  parasitic 
plants  go  yet  farther,  and  put  together  material  still 
better  prepared,  and  that  more  nearly  approximates 
protein,  until  from  myosmycetes  we  arrive  at  such 
animals  as  the  Psorospermia,  which,  says  the  author 
of  Lay  Sermons,  "are  as  much  animal  as  vegetable 
in  their  structure,  but  are  animal  in  their  dependence 
on  others  for  food." 

Going  a  little  higher  in  the  scale,  we  find  organs 
and  the  necessary  appurtenances  of  the  finest  mech- 
anism, created  for  the  purpose  for  which  they  are  to 
be  applied.  The  larva  of  the  common  gnat,  which 
may  be  found  on  any  of  our  still-water  pools,  is  fur- 
nished with  respiratory  organs,  aided  by  doors  of  the 
•most  ingenious  mechanism,  which  the  insect  opens 
or  shuts  at  will.  It  only  opens  them  when  it  comes 
to  the  surface  of  the  pool  to  breathe ;  on  the  con- 
trary, when  it  plunges  into  the  water,  the  leaves  of 
this  air-door  are  closely  shut,  and  the  pneumatic 
channels  are  thus  defended  against  the  entrance  of 
the  liquid.  To  obtain  larva  for  investigation,  place 
an  open  glass  fruit-jar  in  the  open  air,  in  a  spot  of 
deep  shadow,  when  the  spring  is  far  enough  ad- 
vanced to  be  warm  and  moist,  and  in  one  night's 
time,  usually,  there  will  be   found  the  small  white 


larva  dots,  which,  if  brought  in-doors,  soon  develop, 
and  afford  much  instruction  to  the  observing  micro- 
scopist.  The  mosquito  {Culex  pipiens)  and  the 
gnat  are  of  the  same  genus.  On  the  roadside  pools, 
and  upon  the  surface  of  the  standing  water  to  be 
found  in  deserted  quarries,  where  the  water  becomes 
quite  warm,  there  are  to  be  seen  often  floating 
islands  of  white  larva,  which  the  country-side,  ever 
observant  and  quick  to  note  resemblances  between 
the  kno'wn  and  the  unknown,  call  the  rat-tailed 
maggot. 

Put  this  rather  repulsive  and  quite  ungainly  creat- 
ure under  the  microscope,  and  it  will  be  found   that 
the  extraordinary  appendage   or  tail,  to  which    the       j 
organism  owes  its  name,  is  its  breathing  apparatus.       1 

There  are  two  canals,  which  allow  the  passage  of 
air  all  through  the  body  of  this  fly-larva.  Careful 
observation  will  bring  to  notice  this  curious  fact : 
that  these  two  aerial  tubes  are  of  different  sizes,  and 
that  the  smaller  one  slides  into  the  one  of  larger  j 
calibre,  and  moves  in  and  out  exactly  like  the  tubes  ' 
of  a  telescope. 

Take  this  creature,  which  is  without  any  swim- 
ming appliances,  and  place  in  a  shallow  glass  dish, 
with  but  little  water  in  It.  Gradually  fill  the  glass, 
and,  as  he  finds  the  water  vary  in  depth,  he  elongates 
his  tubes,  exactly  as  the  tubes  of  the  telescope  are 
lengthened,  thus  keeping  his  mouth  above  water. 
Draw  the  water  off,  and,  as  the  water  falls,  he  draws 
in  his  tubes,  and  the  aerial  tubes  wind  up  inside  of 
them.  Jar  the  vessel,  and  it  will  be  found  that  the 
animal's  tail  will  lengthen  in  proportion  to  the  depth 
of  the  water,  even  to  an  extraordinary  length,  so 
that,  without  quitting  the  spot,  it  may  still  breathe 
by  resting  its  respiratory  organ  on  the  surface  of  the 
water. 

Another  very  interesting  experiment  is  to  feed 
microscopicanimalcula.  Take  full-sized  colpoda",  the 
largest  specimens  of  which  attain  a  length  of  onl\ 
one  three-hundredth  of  an  inch,  and  if  coloring 
matter,  say  indigo  or  carmine,  is  thrown  into  the 
water,  and  the  lens  arranged  to  observe  them, 
they  can  be  observed  as  easily  as  so  many  rab- 
bits feeding.  Soon  their  bodies,  which  are  trans- 
parent, are  seen  to  be  stuffed  with  the  deeply-colored 
particles  of  the  coloring  matter. 

To  test  the  matter  to  the  satisfaction  of  the  most 
doubtful  observer,  let  him  take  another  well-known 
animalcule,  the  Paramacium,  which  is  very  much 
larger  than  the  colpodae.  It  reaches  one  one-hundred- 
and-twentieth  of  an  inch  or  more  in  length,  and 
there  is  no  difficulty  in  making  out  its  physical 
appendages.  Feed  these  animals  on  highly-colored 
matter,  and  watch  the  particles  of  indigo  or  carmine 
pass  into  the  transparent  body.  With  many  charac- 
teristics of  plant  li^'e,  this  complex  creature  multi- 
plies by  division,  as  the  monad  does,  and,  like  the 
monad,  undergoes  conjugation.  Start  from  either 
side,  and  observe  the  phenomena  as  it  occurs,  and 
so  insensible  are  the  gradations — the  series  varying 
almost  insensibly — that  it  is  with  less  and  less  assur- 
ance that  it  can  be  said,  "here  the  line  between  the 
plant  and  the  animal  can  be  drawn." 

Says  a  noted  author  on  this  topic:  "The  won- 
derful facts  which  have  recently  been  brought  to 
light  respecting  insectivorous  plants,  tend  to  the 
conclusion  that  the  difference  between  animal  and 
plant  is  one  of  degree,  rather  than  of  kind,  and  that 
the  problem  whether,  in  a  given  case,  an  organism 
is  a  plant  or  an  animal,  may  be  essentially  insol- 
uble." 

That  power  of  contractility,  which  is  the  basic 
condition  of  animal  locomotion,  is  found  among 
plants,  and  such  contraction  has  been  found  to  be 
accompanied,  as  Dr.  Burdon  Saunderson's  interest- 
ing investigations  have  shown,  by  a  disturbance  of 
the  electrical  state  of  the  contractile  substance. 
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It  is  still  a  matter  of  doubt  whether  the  sponge 
should  be  classified  with  the  animal  or  the  vegetable 
world.  But  the  most  accurate  scientific  observers, 
as  Dr.  Saunderson,  Mr.  Huxley,  Dr.  Poggiola,  Mr. 
Ruskin,  and  others,  are  collecting  and  recording 
new  phenomena  constantly  which  tend  to  throw 
light  on  this  much-vexed  question. 


SCIENTIFIC  BREVITIES. 

The  Force  of  a  Ray  of  Light. — It  is  some- 
times asserted  that  the  unit  of  work — the  erg — is  too 
small  to  be  of  any  use,  but  Prof  Langley  has  shown 
that  the  perception  of  the  color  crimson,  is  produced 
by  an  expenditure  of  energy  upon  the  retina,  which 
can  be  represented  by  10— !•'  horse-power,  or  0001 
of  an  erg;  while  the  sensation  of  green  is  due  to 
O'oooooooi  of  an  erg. 


Practical  Cljenjistry  aijd  tlje  ^rts. 
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SOME  OF  THE  CONSTITUENTS  OF  DRINK- 
ING WATER  AND  THEIR  MEANING. 

BY 

PROFS.  PETER  T.  AUSTEN,  PH.  D.,  F.  C.  S., 

AND 

FRANCIS   A.    WILDER,  M.  S. 

PART   II. 

HARDNESS. 

Water  containing  salts  of  lime  and  magnesia  does 
not  at  first  yield  a  lather  with  soap,  but  "  kills"  the 
soap.  Such  water  is  called  "hard."  If  the  lime 
and  magnesia  are  present  in  the  form  of  carbonates, 
they  are  thrown  down  when  the  water  is  boiled, 
since  the  carbonic  acid  gas,  which,  when  dissolved 
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Electricity  for  Snakes.-A  report  comes  by    ,-„  the  water,  imparts  to  it  the  property  to  dissolve 


way  of  Germany  that  a  novel  use  of  electricity  has 
been  made  in  India,  for  the  prevention  of  the  intru- 
sion of  snakes  into  dwellings.  Before  all  the  doors 
and  around  the  house  two  wires  are  laid,  connected 
with  an  induction  apparatus.  Should  a  snake 
attempt  to  crawl  over  the  wires,  he  receives  a  shock 
of  electricity,  which  either  kills  or  frightens  him 
jnto  a  hasty  retreat. 

Motion  at  Rest.— An  exceedingly  interesting 
illustration  of  the  phenomenon  of  "motion  at  rest" 
was  recently  exhibited  before  the  Royal  Insti- 
tution. London,  the  demonstration  being  so  com- 
plete that  small  letters  placed  on  a  disk,  revolving 
several  thousand  times  a  minute,  were  seen  and  read 
with  entire  distinctness.  The  accomplishment  of 
this  unique  result  was  brought  about  by  means  of 
an  electrical  arrangement,  which  caused  brilliant 
sparks  to  illuminate  the  print  at  the  exact  instant 
only  when  the  type  was  vertical.  But  for  the  buz- 
zing produced  by  the  great  velocity  of  the  disk,  the 
words  would  have  been  supposed  to  be  entirely  at 
rest.  This  application  of  the  electric  spark,  of 
course,  gives  a  ready  means  of  observing  any  and  all 
changes  which  may  take  place  in  either  matter  or 
machinery  in  rapid  motion. 

Cloid  Photography. —At  the  meeting  of  the 
Royal  Meteorological  Society,  Dr.  A.  Riggenbach, 
of  Basle,  read  an  interesting  paper  on  a  method  of 
photographing  cirrus  clouds.  Great  difficulty  is  ex- 
perienced in  obtaining  photographs  of  cirrus  clouds, 
the  reason  being  that  the  blue  light  of  the  sky  acts 
with  nearly  the  same  activic  energy  as  the  white  light 
of  the  clouds  on  the  sensitive  silver  salts  of  the 
plate.  What  is  wanted  is  that  this  blue  light  of  the 
sky  should  be  dulled,  the  light  of  the  clouds  being 
left  unafiected,  and  this  can  be  done  by  means  of 
the  analyzer  of  a  polarizing  apparatus.  The  light 
from  the  blue  sky  is  partly  polarized,  and  to  the  larg- 
est extent  at  the  points  which  are  situated  90°  from 
the  sun  ;  the  plane  of  polarization  passing  through 
the  points  looked  at,  the  sun,  and  the  eye  of  the  ob- 
server. On  the  other  hand,  the  light  coming  from 
a  cloud  is  only  polarized  to  a  slight  extent.  If  an 
obsidian  plate  be  placed  before  the  lens  of  a  photo- 
graphic camera,  so  that  its  plane  is  inclined  at  an 
.  angle  of  33°  to  the  optical  axis  of  the  lens,  and  the 
camera  be  placed  so  that  the  sun's  rays  shine  per- 
pendicularly on  one  of  its  sides,  we  then  turn  the 
whole  apparatus  around,  in  the  direction  in  which 
the  sun  lies,  as  an  axis,  until  a  cirrus  cloud  is  visi- 
ble in  the  camera.  If  a  sensitized  plate  be  inserted, 
a  picture  of  the  cloud  can  be  produced  under  the 
most  favorable  conditions  possible.  A  still  simpler 
mode  of  obtaining  such  cloud  pictures  is  to  use  the 
surface  of  a  lake  as  a  polarizing  mirror.  The  best 
clouds  for  such  a  purpose  are  at  sunrise  or  sunset, 
at  an  altitude  of  about  37",  and  in  an  azimuth  either 
greater  or  less  than  that  of  the  sun  by  90*^. 


the  carbonates  of  lime  and  magnesia,  is  driven  off 
by  the  boiling.  The  dissolving  agent  being  thus 
removed,  the  carbonates  of  lime  and  magnesia  pre- 
cipitate, and  the  water  is  rendered  softer.  Advan- 
tage is  taken  of  this  in  the  preliminary  heating  of 
water  before  its  introduction  into  steam  boilers. 
Hardness  which  is  removed  by  boiling  is  called 
"  temporary"  hardness.  If  the  hardness  consists  of 
sulphates  or  chlorides  of  lime  and  magnesia,  or  of 
any  other  salts  or  substances  which  kill  soap  and 
which  are  not  removed  by  boiling,  the  hardness  is 
called  "permanent." 

Hardness  is  usually  expressed  by  stating  the  num- 
ber of  grains  per  gallon  of  carbonate  of  lime 
(chalk),  or  substances  equivalent  in  soap-killing 
power,  that  are  contained  in  a  gallon  of  the  water. 
The  ettect  of  the  hardness  of  water  in  increasing  the 
cost  of  using  it,  may  be  best  estimated  by  calculating 
that  each  degree  of  hardness  causes  the  "destruc- 
tion of  12  pounds  of  the  best  hard  soap  by  every 
10,000  gallons  of  water." 

The  effect  of  a  considerable  amount  of  lime  and 
magnesia  salts  on  the  human  system  is  not  constant, 
since  entirely  opposite  effects  are  produced  in  differ- 
ent people.  Some  medical  writers  catalogue  a  long 
list  of  ailments  as  caused  by  the  use  of  hard  waters. 
There  seems,  however,  to  be  no  doubt  but  that  the 
solvent  action  of  water,  and  its  power  to  remove  the 
wastes  of  the  human  organism,  increases  with  its 
freedom  from  mineral  substances  in  solution. 
Hence  the  less  the  hardness,  the  better  adapted  will 
it  be  for  drinking.  As  before  stated,  the  opinion  is 
growing  now  very  rapidly  that  water  is  drank  for  the 
sake  of  the  water  in  it,  and  not  for  anything  else. 
Modern  scientific  investigation  indicates  that  in 
proportion  as  the  amount  of  pure  water  supplied  to 
a  community  increases,  there  is  a  corresponding 
but  far  greater  decrea.se  in  the  death  rate,  the  disease- 
factor,  the  cost  of  living  and  of  manufacturing, 
while  with  the  increase  in  the  supply  of  pure  water, 
increases  also,  in  a  most  surprisingly  rapid  manner, 
the  thrift,  morality,  and  degree  of  civilization.  The 
amount  of  water  used  per  head  by  the  inhabitants 
of  a  community  is  a  very  fair  index  of  their  state  of 
civilization.  It  is  a  matter  of  regret  that  so  much 
timidity  is  evinced  in  dealing  with  questions  of 
water-supply.  There  are  many  thousands  of  deaths 
in  cities  that  might  be  prevented  by  an  improve- 
ment in  the  water-supplies.  The  death  rate  of  the 
United  States  at  present  is  estimated  to  be  over 
100,000  per  year  too  high. 

oxygen  required  to  oxidize  organic  matter. 
This  determination  indicates  relatively  the  amount 
of  very  easily  oxidizable  organic  matter  present  in  a 
water.  Alone,  it  does  not  possess  a  very  definite 
interpretation,  but,  in  conjunction  with  the  other 
determinations,  it  is  of  value  in  forming  an  opinion 
as  to  the  conditions  of  the  water.     In  time,  it  may 


be  possible  to  give  the  determination  a  greater  im- 
portance, especially  if  in  any  way  by  its  use  we 
shall  become  able  to  tell  the  difference  between  liv- 
ing and  dead  organic  matter. 

dissolved  gases. 

All  natural  waters  dissolve  from  the  air  certain 
amounts  of  oxygen  and  nitrogen  gases.  If  the 
water  is  perfectly  free  from  organic  matter,  the 
ratio  of  dissolved  gases  would  not  alter  very  much, 
but  if  organic  matter  is  present,  more  or  less  of  the 
oxygen  is  consumed  in  oxidizing  and  destroying  it. 
This  consumption  of  oxygen  may  be  direct,  or  it  may 
be  brought  about  through  the  agency  of  minute  or- 
ganisms, which  require  oxygen  for  their  existence, 
and  which,  in  turn,  feed  upon  the  organic  matter. 
The  nitrogen  which  is  dissolved  in  the  water  does 
not  suffer  much  change,  but  the  oxygen,  from  the 
causes  just  explained,  fluctuates  to  a  marked  extent. 
As  one  of  the  principal  products  of  the  oxidation  of 
organic  matter  is  carbonic  acid,  water  in  which  or- 
ganic matter  has  suftered  oxidation,  usually  shows 
an  increased  amount  of  dissolved  carbonic  acid  gas 
and  a  decreased  amount  of  dissolved  oxygen.  A 
water  may,  therefore,  be  bright  and  sparkling,  and 
still  be  anything  but  pure.  The  higher  the  content 
of  dissolved  oxygen,  and  lower  that  of  dissolved 
carbonic  acid  gas,  the  better  the  water  is  to  be  con- 
sidered. 


COLOR. 
The  opinions  of  chemists  concerning  the  condi- 
tions indicated  by  the  color  of  a  water  are  well  ex- 
pressed by  Dr.  Fox,  as  follows  : 

"It  is  helpful  in  forming  an  opinion  as  to  the 
quality  of  a  water  to  pay  a  certain  regard  to  its 
color,  although  apart  from  other  indications  of  its 
conditions,  no  reliance  should  be  placed  on  this  test. 
Speaking  generally,  it  may  be  said  that  waters  of 
great  purity  exhibit  a  bluish  hue,  that  waters  pol- 
luted by  filth  have  various  shades  of  a  straw  or 
brownish  tint,  deeper  in  proportion  to  the  amount 
which  they  contain,  whilst  peaty  waters  generally 
display  a  nutty-brown  color.  To  this  rule  there  are 
many  exceptions.  A  water  may  possess  a  strong 
brown  or  yellowish  tint,  and  yet  be  free  from  filth, 
e.  g.,  some  peaty  waters,  and  waters  containing 
iron.  Certain  artesian  waters  of  great  purity  have 
a  straw  tint.  The  Loch  Kathrine  water,  which  sup- 
plies the  city  of  Glasgow,  displays  a  color  apparent 
to  every  one.  On  the  other  hand,  some  waters  that 
are  devoid  of  color  as  distilled  water,  and  exhibit  a 
greater  brilliancy,  are  found  to  be  polluted  with  a 
large  amount  of  animal  filth.  A  water  mav  be 
almost  colorless,  and  yet  exhibit  on  analysis  much 
vegetable  matter,  e.  g.,  the  water-supply  of  Bourne- 
mouth. A  water  may  be  colorless,  and  still  contain 
peat,  for  white  peat  is  occasionally  met  with,  which 
's  a  form  of  incompletely  carbonized  vegetable  mat- 
ter. Practically,  however,  peaty  waters  present 
various  shades  of  a  brownish  olive-green  c»lor,  if 
the  peaty  matter  is  in  larger  quantity,  through  a 
nutty-brown  to  a  coffee  color,  when  the  peat  is  old 
and  abundant." 
And  again  : 

"Thousands  are  still  to  be  found  who  believe  that 
if  a  water  is  bright  and  clear,  and  not  unpleasant  to 
the  taste,  it  must  be  good  ;  whilst  it  has  been  proved, 
over  and  over  again,  that  such  a  water  may  be  pol- 
luted with  unspeakable  filth,  and  that  an  excessive 
brilliancy  of  a  water  is  a  suspicious  sign." 

The  properties  which  a  water  should  possess  to 
render  it  acceptable  for  drinking,  household,  and 
manufacturing  purpo.ses,  and,  conversely,  the  prop- 
erties which  will  render  it  unfit  for  the  uses  to  which 
the  water-supply  of  a  city  is  intended,  are  about  as 
follows  : 

For  drinking  purposes,  a  water  should  be  clear, 
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that  is,  free  from  all  suspended  matter,  such  as  clay, 
mud,  fragments  of  leaves,  sedimentary  matter,  etc. 
Even  though  such  matter  be  not  in  itself  poisonous, 
or  even  to  any  extent  appreciably  detrimental  to 
health,  it  will  still  be  offensive  to  the  eye,  and  the 
presence  of  such  impurities  will  detract  from  the  en- 
joyment attendant  on  its  use.  So  also  in  the  bath, 
the  water  should  appear  pellucid  and  inviting,  and 
any  matter  which  in  any  way  prevents  it  from  being 
so  is  offensive. 

The  water  should  contain  a  sutTiciency  of  dissolved 
gases,  especially  oxygen  gas.  A  water  not  contain- 
ing sufficient  dissolved  gases  will  taste  flat,  and  thus 
be  offensive  to  the  sense  of  taste. 

The  water  should  be  free  from  any  marked  taste, 
other  than  the  agreeable  sensation  imparted  by  a 
pure  and  sparkling  water.  Any  taste  that  a  water 
may  possess  will  offend  the  sense  of  taste,  and  will 
render  the  water  unpalatable  to  many  people. 

The  water  should  be  free  from  any  color,  which, 
although  such  coloration  may  in  certain  cases  be 
not  deemed  detrimental  to  health,  is  most  certainly 
offensive  to  the  eye,  and  will  excite  a  feeling  of  re- 
pulsion, rather  than  of  agreeable  expectation.  Such 
a  coloration  also  causes  in  the  minds  of  many  per- 
sons, especially  among  the  uneducated,  feelings  of 
alarm  as  to  the  safety  of  the  water. 

The  water  should  be  free  from  any  odor,  since  the 
presence  of  a  recognizable  odor  offends  the  sense  of 
smell,  as  well  as  at  once  awakens  feelings  of  alarm 
among  the  people.  Nor  should  it,  on  standing, 
develop  any  unpleasant  odor,  since  it  will  then  also 
become  offensive. 

The  water  should  be  as  free  as  possible  from  min- 
eral matter,  since  its  presence  in  any  considerable 
amount  may  cause  the  water  to  produce  certain 
specific  physiological  effects,  and  thus  render  it 
offensive  to  the  public  health.  Organic  matter,  in 
any  amount,  should  also  be  absent,  since  it  may. 
aside  from  exerting  any  physiological  effects,  afford 
nutriment  and  means  of  development  for  numerous 
species  of  lower  organisms,  both  vegetable  and  ani- 
mal, many  of  which,  such,  for  instance,  as  the 
pathological  bacteria  or  disease-germs,  may  cause 
the  water  to  become  the  means  of  spreading  disease, 
and  thus  endanger  the  public  health  and  increase  the 
death  rate. 

Any  substance  which,  when  added  to  a  drinking 
water,  causes  the  water  to  offend  the  senses  of  sight, 
smell  or  taste,  or  which  makes  the  water  unhealthv 
or  dangerous  to  drink,  is  offensive  matter,  and  will 
render  the  water  less  pure,  or  impure. 

In  relation  to  the  uses  of  water  for  household  pur- 
poses, the  addition  to  the  water  intended  for  these 
purposes,  washing,  the  preparation  of  food,  etc., 
which  in  any  way  is  detrimental  to  its  adaptability 
to  these  uses,  is  offensive  matter,  and  will  make  the 
water  impure.  Not  alone  will  it  render  the  water 
impure,  but  it  may,  in  case  the  hardness  is  increased, 
cause  an  increase  in  the  expenses  of  housekeeping, 
as,  for  instance,  in  the  increased  use  of  soap,  which 
will  be  brought  about  by  an  increase  in  the  hard- 
ness. 

Again,  the  addition  of  any  matter  which  may 
increase  the  hardness  of  the  water,  or  which  may 
Increase  the  amount  of  total  dissolved  solids,  will 
cause  the  water  to  form  scales  in  boilers  more 
rapidly,  and  thus  not  only  compel  a  greater  use  of 
fuel  by  those  who  use  steam,  but  will  also  shorten 
the  lives  of  the  boilers,  thus  adding  to  the  cost  of 
steam-making,  and  will  also  increase  the  dangers 
attendant  on  their  use.  Any  substance  which, 
when  added  to  a  water,  will  render  it  less  adapted 
for  use  in  steam  boilers,  is  an  oftensive  substance. 

Further,  any  substance  which,  when  added  to 
a  water,  renders  it  less  adapted  for  use  in  the  house- 
hold or  in  manufacturing,  will   increase 'the   cost  »( 


living  or  manufacturing  in  the  cases  of  some  or 
many  of  the  inhabitants  of  the  city,  and  thus  to  a 
lesser  or  greater  extent  will  eventually  injure  the 
prosperity  of  the  town  by  decreasing  the  amount  of 
capital  available  for  enterprise  or  investment.  Any 
matter  in  any  way  causing  or  bringing  about  these 
results,  we  may  consider  offensive. 

It  is  also  to  be  noted  as  a  fact  that  must  not  be 
overlooked,  that  the  water  of  a  city-supply  is 
judged  by  certain  forms  of  chemical  analysis.  It  is, 
hence,  evident  that  any  matter  which,  when  present 
in  the  water-supply,  is  condemned  by  the  analysis, 
must  also  be  condemned  if  found  present  in  the 
water  entering  the  supply,  and  that  wastes,  etc., 
containing  constituents  which  will  cause  the  water- 
supply  to  be  adjudged  impure,  must  be  condenmed 
as  offensive. 

The  question  may  arise  as  to  how  to  deal  with 
waste  waters  discharged  into  a  water-supply,  which, 
while  iiot  so  pure  as  the  supply,  are  still  not  so  im- 
pure in  any  individual  case  as  to  excite  apprehension. 
If  only  one  such  case  occurred,  no  great  danger 
might  be  feared,  but  when  a  number  of  such  waters 
enter  the  river,  the  effect  of  them  all  will  become 
very  appreciable.  In  this  case,  strict  impartiality  is 
the  only  safe-guard,  and  the  total  evil  should  be 
abolished  by  abolishing  each  and  every  cause  of  it. 
No  matter  of  anj'  kind  should  be  allowed  to  enter  a 
water-supply,  which  in  any  way  renders  the  water 
less  adapted  for  potable,  household,  and  manufac- 
turing purposes  by  the  users  thereof 
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THE  CHEMICAL  NATURE  OF  ASSIMILA- 
TION. 
BoKORNY  has  conducted  some  interesting  experi- 
ments designed  to  test  the  truth  of  the  hypothesis  of 
Baeyer,  namel}',  that  when  sunlight  acts  on  chloro- 
phyll which  is  surrounded  by  carbon-dioxide,  the 
gas  undergoes  dissociation,  as  if  it  were  exposed  to 
a  high  temperature,  andoxygen  is  eliminated.  Fur- 
ther, from  this  dissociation,  carbon  monoxide  re- 
sults, and  is  united  to  the  chlorophyll,  where  it  at 
once  takes  up  a  molecule  of  water,  forming  formic 
aldehyd.  In  the  presence  of  the  free  alkalies  of  the 
assimilating  cells,  this  primary  product  can  pass  at 
once  into  the  form  of  sugar.  Bokorny  has  contrived 
to  exclude  carbonic  acid  from  the  assimilating  cells 
of  Sjiiroffi/ra,  providing,  in  place  of  this  gas,  formic 
aldehyde,  methylaldehyde,  methyl-alcohol,  and,  as 
others  had  done  before  him,  glycerin.  He  found 
that  formic  aldehyde  killed  the  protoplasm,  but  he 
does  not  regard  this  as  vitiating  the  hypothesis  of 
Baeyer,  since  it  is  possible  that  this  substance  is,  in 
normal  assimilation,  converted  at  once  into  a  carbo- 
hydrate. With  the  other  substances  employed  he 
was  moderately  successful,  and  states  that  from 
them,   even   with   complete   exclusion   of  carbonic 

acid,  the  green  cells  of  a  plant  can  produce  starch. 
_<♦( 

THE  INCINERATION  OF  ORGANIC  MATTER. 

In  order  to  incinerate  substances  which,  during 
incineration,  swell  up  strongly  like  sugar,  or  defla- 
gate  slightly,  or  give  off  dust  like  the  salts  of  the 
organic  nitro-acids,  Kronberg  weighs  off  a  portion 
of  the  pulverized  sample  in  a  glass  tube  which  can 
be  stoppered,  and  transfers  it  to  the  platinum  cruci- 
ble in  such  small  portions  that  no  tumefaction  or 
dispersion  of  ashes  can  take  place.  The  crucible 
contains,  as  a  stirring-rod,  a  short,  thick,  straight, 
platinum  wire,  which  projects  above  the  edge  of  the 
crucible  only  so  far  that  it  may  be  grasped,  passes 
through  n  very  small  lateral  opening  in  the  edge 
of  the  lid,  and  is  weighed  along  with  the  crucible  and 
lid.  The  charge  is  ignited,  the  crucible  being  cov- 
ered, beginning  at  the  side,  and  continuing  to  ignite 
with  the  crucible  placed  in  a  slantingposition.     The 


ash  is  crushed,  if  necessary,  with  the  platinum  rod, 
the  crucible  is  iet  cool,  and  a  further  portion  of  the 
substance  is  added  and  treated  as  above.  When  a 
sufficient  quantity  of  the  ash  has  thus  collected,  the 
entire  mass  is  ignited  at  a  higher  temperature.  For 
the  completion  of  the  incineration,  if  nitric  or  sul- 
phuric acid  is  inadmissible,  the  crucible  is  let  cool 
down  to  about  the  boiling-point  of  water,  and  so 
much  water  is  added,  drop  by  drop,  along  the  side 
of  the  crucible  that  on  stirring  with  the  wire  all  the 
soluble  salts  are  dissolved.  Any  carbonaceous  mat- 
ter remaining  is  brought  to  the  sides  of  the  crucible, 
the  small  quantity  of  water  is  cautiously  evaporated 
away,  and  the  whole  is  re-ignited. — Chemiker 
Zeitung. 


A  DOUBLE-POINTED  NAIL. 
A  NEW  and  convenient  form  of  nail  is  here  repre- 
sented, which  is  very  useful    for  fastening  pieces  of 
wood  together,  where  an  invisible  joint  is 
desired    which   will    not   mar   the    surface. 
The  nail  is  driven   into  the   first  piece   of 
wood  in  the  ordinary  way,  by  striking  upon 
the  face,  A.     After  it  has  been  driven  down 
to  B,  the  second   piece  of  wood   is   placed 
upon  the  upper  point,  and  hammered  down 
until  it  is  in  contact  with  the  first  one.     A 
close  and   firm   joint  is   thus  produced,  in 
which    no    nail-holes   can   be   seen.     This 
tbrm  of  nail   is  especially  useful  for  furni- 
ture and  cabinet  work,  but,  if  desired,  they 
can  be  made  of  a  size  suflicient  to  fasten  the  strong- 
est and  heaviest  timbers  together. 


LABORATORY  NOTES. 

Removal  of  Fused  Masses  from  1'latinum 
Crucibles. — As  soon  as  the  fusion  is  completed,  the 
coiled  end  of  a  platinum  wire  is  put  into  the  nuiss, 
which  is  then  allowed  to  cool.  The  wire  is  about 
10  cm.  long,  and  ends  in  a  loop,  so  that  it  may  be 
suspended  from  a  hook.  When  suspended,  the  cru- 
cible is  brought  at  about  half  an  inch  distance  from 
a  pipeclay  triangle,  and  then  suddenly  heated.  In  a 
few  seconds  the  crucible  will  detach  itself  and  drop 
into  the  triangle,  whilst  its  contents  stick  to  the 
wire.  The  small  quantity  of  salts  still  adhering  to 
the  crucible  may,  of  coiwse,  be  removed  by  suitable 
means.  The  wire  i.s  now  made  to  slip  into  a  beaker 
filled  with  water  or  acid,  when,  owing  to  the  salts 
being  on  the  top  of  the  tiuid,  solution  takes  place 
with  great  rapidity. 

A  New  Test  for  Copper  Salts. ^This  is  very 
simple,  and  extremely  delicate ;  hence  it  will  be 
found  of  great  use  in  testing  various  ores,  articles  of 
food  and  drink,  and  pharmaceutical  preparations 
suspected  of  containing  minute  quantities  of  copper. 
The  only  precaution  needful  is  to  see  that  the  fluid 
to  be  examined  is  either  neutral,  or,  at  least,  not 
strongly  alkaline.  A  faintly  acid  reaction  does  not 
vitiate  the  result.  The  test  re-agent  is  prepared  by 
dissolving  in  (say)  one  and  a  half  fluid  ounces  of 
neutral  sulphite  of  sodium — three  parts  of  a  saturated 
solution  mixed  with  one  part  of  distilled  water — 
about  three  drachms  of  pyrogallol,  subsequently 
adding  another  half-ounce  of  the  sulphite  .solution, 
and  filtering  the  mixture.  A  few  drops  of  this  re- 
agent gives  a  deep  orange-red  coloration  in  clear, 
dilute  solutions  of  copper.  If  the  latter  metal  be 
present  in  quantity  represented  by  only  one  part  of 
the  sulphite  of  copper  in  three  or  four  million  parts 
of  water,  the  reaction  afforded  is  still  quite  distinct 
and  characteristic. 


<♦> 


TiiK  total  number  of  bodies  cremated  in  the 
various  countries  to  the  1st  of  August,  is  as  fol- 
lows: Italy,  998;  Gotha.  554;  America,  JS7;  Swe- 
den,   39;     England,    16;    Fiance,    7;    Denmark,    i. 
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WHAT  A  LEAF  DOES. 

Whenever  a  pound  of  carbon — whether  in 
the  shape  of  coal,  wcod,  oil,  or  gas  —  is 
burned,  three  and  ^two-thirds  pounds  of  a 
colorless,  inodorous  gas,  known  as  carbonic 
dioxide,  or  carbonic  acid  gas,  are  formed. 
Although  so  readily  formed  by  the  direct 
combination  of  its  elements,  it  is  one  of  the 
most  stable  of  compounds,  and  can  only  be 
re-separated  into  its  component  carbon  and 
oxygen  by  the  most  powerful  reducing  agents, 
such  as  heated  potassium  or  sodium.  None  of 
the  ordinary  reducing  substances  have  the 
slightest  eflect  upon  it,  and,  if  it  were  not  for 
a  most  wonderful  natural  phenomenon,  it 
would  remain  in  the  air  unaltered  forever. 

The  growing  plant  is  Nature's  laboratory, 
and  the  tender,  delicate  leaf,  moved  by  a 
breath  of  air,  and  withering  in  the  slightest 
heat,  has  the  power  of  producing  chemical 
reactions,  not  only  like  the  decomposition  of 
carbonic  dioxide, — which  the  chemist  can  do 
with  his  more  clumsy  methods, — but  it  alto 
builds  up  the  complex  molecules  of  number- 
less organic  compounds,  such  as  sugar,  starch, 
woody  fibre,  indigo,  madder,  quinine,  etc., 
which  are  of  supreme  importance  to  the  wel- 
fare of  mankind. 

Carbonic  dioxide  is  always  present  in  the 
air,  to  the  extent  of  about  .05  per  cent,  by 
weight,  and  this  trace  of  the  necessary  ele- 
ment is  greedily  seized  upon  by  the  growing 
plant,  and,  by  some  inscrutable  powers,  de- 
composed, and  its  elements — together  with 
hydrogen  and  nitrogen — rearranged  into  the 
substances  named  above,  with  the  addition  of 
a  few  mineral  substances  obtained  from  the 
earth.  How  the  plant  does  this,  we  do  not 
know,  but  we  know  that  it  is  done  by  the 
help  of  the  sun,  which  sends  to  the  plant, 
along  with  its  light  and  heat,  radiations  of 
chemical  energy,  which  enable  it  to  accom- 
plish its  stupendous  task. 

As  the  earth  cooled  from  a  molten  mass, 
and  the  first  beginnings  of  life  began  to 
appear,  we  mav  assume  that  about  all  the 
carbon  then  existing  was  either  diffused 
through  the  air  and  water  in  the  form  of  car- 
bonic dioxide,  or  was  boiuid  up  in  the  crust 
of  the  earth  in  the  form  of  mineral  carbon- 
ates. But,  with  the  first  microscopic  plant, 
a  change  l)egan  to  take  place,  and  the  energy 
sent  from  the  sun  enabled  it  to  decompose  the 
invisible  gas,  and  transform  it  into  woody 
fibre  and  other  compounds.  As  the  plants 
died,  the  greater  portion  of  them  decajed, 
and  the  carbon  in  them  was  oxidized  back 
again  into  carbonic  dioxide.  But,  under  the 
favorable  conditions  of  the  carboniferous  era, 
a  part  of  them  were  sealed  up  under  the  over- 
lying strata  of  rock,  and  slowly  transformed 
into  coal,  awaiting  the  coming  of  man  to 
make  use  of  the  carbon  formed  so  many  years 


ago  by  the  plant  leaves,  and  to  liberate  the 
stored-up  energy  by  again  oxidizing  the  car- 
bon. Neither  did  the  carbonic  dioxide  in  the 
crust  of  the  earth  remain  useless,  for,  dis- 
solved by  the  waters  of  the  primaval  oceans, 
it  was  separated  out  by  millions  of  marine 
animals,  the  skeletons  of  which  formed  im- 
mense continents,  and  by  which,  to  this  day, 
the  coral  islands  are  being  built  up. 

We  thus  see  how  dependent  we  are  upon 
the  chemical  power  of  the  little  plant  or  vege- 
table cell.  Not  only  all  our  stores  of  coal, 
oil,  gas,  and  wood  are  formed  by  them,  but 
all  our  food  as  well.  All  animals  are  depend- 
ent, either  directly  or  indirectly,  upon  plants 
for  their  means  of  subsistence,  and  if  this 
wonderful  power  of  decomposing  carbonic 
dioxide  should  be  suddenly  taken  away  from 
them,  in  a  few  years  all  animal,  as  well  as  all 
vegetable  life,  would  vanish  from  the  earth. 


[Original  in  The  Pojmlar  Science  N  io».] 
TREES  IN  WINTER. 

BY  JANE  H.   NEWELL. 

Is  northern  America  we  rejoice  in  a  yearly  spec- 
tacle which  exceeds  in  richness  and  variety  of  color 
anv  other  forest  scene  in  the  world.  As  September 
advances,  the  swamp  maples  and  sumachs  clothe 
themselves  in  flaming  red;  then  the  elms,  birches, 
chestnuts,  and,  later,  the  beeches,  imitate  the  sun- 
shine. Lastly,  the  oaks  turn  with  a  variety  of  rich, 
deep  hues,  which  are  the  most  beautiful  and  satisfy- 
ing of  all.  The  reason  of  this  brilliancy  of  coloring 
— so  much  more  striking  than  the  woods  of  Europe — 
is  not  understood,  although  it  is  often  attributed  to 
the  greater  dryness  of  our  climate. 

It  is  a  common  mistake  to  suppose  that  the  color- 
ing of  autumn  leaves  is  due  to  frost.  In  mild  sea- 
sons, the  trees  are  often  completely  turned  before 
the  thermometer  has  once  sunk  below  the  freezing 
point.  The  first  change  of  color  is  a  sure  sign  that 
the  tree  is  preparing  for  the  winter,  and  that  a 
change  in  the  cell-contents  of  the  leaves  has  begun. 

The  process  of  making  food  is  carried  on  in  these 
leaf-cells.  "They  are  the  factories,  where  starch,  or 
something  very  similar,  is  made."  The  raw  mate- 
rial brought  from  the  ground  is  here  changed  into 
food,-  on  which  plants  and  animals  can  live. 
Throughout  the  summer,  food  has  been  constantly 
made  and  carried  from  the  leaves  to  other  parts  of 
the  plant,  where  it  has  been  used  for  food,  or  stored 
as  a  reserve  for  the  future.  When  this  activity 
ceases,  and  the  leaves  fall  from  the  tree,  it  would  be 
be  a  great  waste  of  valuble  material  if  all  the  food 
contained  in  their  cells  were  to  be  lost.  Nature  per- 
mHs  no  such  waste.  In  autumn,  when  the  life  of 
the  leaf  is  nearly  at  an  end,  its  food  materials  are 
withdrawn  and  deposited  in  the  stem  and  branches, 
tor  use  in  the  following  spring.  This  withdrawal  is 
preceded  by  the  breaking  up  of  the  contents  of  the 
cells.  The  chlorophyll— the  green  coloring  matter 
of  the  leaves — is  decomposed,  and  the  products  of 
this  change,  together  with  the  starch  and  other  food 
materials,  are  taken  into  the  interior  of  the  tree.  A 
little  yellow  or  red  coloring  matter  is  left  behind,  and 
it  is  this  which  gives  the  bright  hues  to  the  leaves. 
When  they  finally  fall,  they  are  mere  dead  husks, 
emptied  of  nourishment,  and  of  no  further  use  to 
the  plant. 

When  the  leaf  falls,  a  scar  is  left  behind.  In 
plants  with  compound  leaves,  like  the  horse-chestnut 
or  the  ash,  there  is  a  similar  scar  at  the  base  of 
each    leaflet.     The   process    which    causes    the    fall 


is  a  curious  and  interesting  one,  and  it  begins 
very  early  in  the  life  of  the  leaf  At  the  base  of  each 
leaf-stalk  a  layer  of  cells  is  formed,  which  gradually 
cuts  across  the  whole  petiole,  and  finally  completely 
separates  the  leaf  from  its  stalk,  so  that  a  gust  of 
wind,  or  the  mere  weight  of  the  leaf,  is  sufficient  to 
cause  it  to  fall.  The  walls  of  the  cells  of  this  sepa- 
rating layer  generally  become  thickened  and  water- 
proof before  the  leaf  falls,  so  that  the  scar  is  already 
healed. 

This  process,  then,  is  one  that  is  a  part  of  the  life- 
history  of  the  leaf,  and  is  not  caused  by  changes  in 
temperature.  In  climates  where  the  plants  are  ac- 
tive during  the  entire  year,  the  leaves  fall  gradually. 
As  new  leaves  are  formed,  the  old  are  dispensed 
with,  and  there  is  never  a  time  when  the  plants  are 
leafless.  But  in  our  climate,  most  of  the  trees  and 
shrubs  are  leafless  for  a  large  portion  of  the  year. 
This  is  a  provision  which  enables  the  plants  to  live 
through  a  long  period  of  cold.  By  the  loss  of  their 
leaves,  and  the  withdrawal  into  safe  places  of  all 
their  food  materials,  the  plants  are  able  to  survive 
uninjured.  The  fall  of  the  leaves  is  hastened,  al- 
though not  caused,  by  the  cold.  We  do  not  under- 
stand exactly  why  the  leaves  all  fall  at  once;  we  can 
only  say  that  in  our  climate,  probably  those  plants 
have  survived  and  increased  which  were  so  consti- 
tuted that  a  long  period  of  rest  succeeded  a  season  of 
active  work. 

In  countries  where  a  wet  season  is  followed  by  a 
hot,  dry  season,  the  plants  lose  their  leaves  when  the 
heat  begins.  Thus  excessive  cold  and  excessive  heat 
produce  the  same  effect. 

Another  advantage  to  the  plants  in  losing  their 
leaves,  is  the  lessened  resistance  which  the  tree  pre- 
sents to  storms,  and  especially  to  snow.  The 
weight  of  the  winter  snows  would  break  the  trees  if 
the  leases  were  obliged . to  carry  such  a  load.  We 
sometimes  see  trees  badly  injured  in  this  way  by  a 
premature  snow-storm. 

Now  that  the  trees  are  divested  of  their  summer 
dress,  we  see  that  the  provision  for  the  next  season's 
garment  has  been  already  made.  There  are  the  buds 
thickly  studding  the  branches.  Look  at  the  strong 
horse-chestnut  buds,  with  their  resinous,  water- 
proof covering,  and  think  of  the  wonderful  sleep  of 
the  leaves  within,  wrapped  in  their  woolen  blankets, 
and  awaiting  only  the  warmth  and  moisture  of 
spring  to  burst  into  renewed  vigor.  After  one 
has  studied  naked  branches,  the  trees  become 
as  beautiful  and  as  distinctive  in  their  winter  cloth- 
ing as  when  they  are  leafy  and  green. 

If  we  examine  a  branch  early  in  the  summer,  we 
shall  find  that  the  growth  of  the  next  season's  buds 
has  already  begun.  At  the  ends  of  the  branches, 
and  in  the  leaf-axils,  the  new  buds  are  forming,  to 
be  completed  and  covered  with  some  protective  en- 
velope in  the  fall.  Through  the  bitter  winter  they 
remain  thus,  safely  covered  from  wet,  and  protected 
from  the  changes  of  the  season. 

Many  leaves  in  the  bud  are  invested  completely  in 
a  garment  of  wool  or  down,  which  is  a  non-conduc- 
tor, and  saves  them  from  being  exposed  to  sudden 
changes.  Young  horse-chestnut  leaves  are  thus 
densely  clothed  with  wool,  and  the  young  leaves  of 
the  beech  are  covered  with  silky  hairs.  Sometimes 
the  bud-scales  are  lined  with  down,  as  are  the  inner 
scales  of  the  red  maple. 

The  buds  are  usually  covered  by  scales,  which 
consist  of  leaves,  stipules,  or  flower-stalks,  modified 
for  the  purpose  of  protection.  In  the  lilacs,  the 
scales  pass  so  gradually  into  leaves  that  it  is  hard  to 
draw  any  distinction  between  them.  The  scales 
of  the  elm,  the  beech,  the  tulip-tree,  and  mag- 
nolia, are  stipules,  and  those  of  the  horse- 
chestnut  are  modified  leaf-stalks.  In  all  these 
cases,  the  outer  scales  have  become  thickened  and 
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hardened,  so  as  the  better  to  protect  the  bud.  Often 
they  are  covered  with  resinous  or  waxv  matter,  to 
keep  out  the  wet  more  effectually,  as  in  the  horse- 
chestnut.  The  balm-of-gilead  has  bud-scales  thickly 
covered  with  a  yellow  aromatic  substance. 

Occasionally  we  find  a  plant  with  naked  buds, 
like  the  hobble-bush  (  Viburnum  Lanfatwides.)  This 
plant  contrives  to  live  without  any  covering  at  all 
for  its  buds. 

The  shape  of  a  tree  is  better  seen  in  winter  than 
at  any  other  time.  There  is  then  nothing  to  hide 
its  outline,  and  the  student  of  nature  will  find  noth- 
ing more  admirable  than  these  tree  forms.  He  will 
admire  them  none  the  less  because  lie  connects  the 
growth  of  the  buds  with  the  form  of  tne  tree,  and 
understands  how  the  position,  the  number,  the  non- 
development  of  some  buds  and  the  rapid  growth  of 
others,  have  affected  the  shape  of  the  tree.  He  sees 
that  after  the  elm  has  attained  a  certain  height,  the 
terminal  buds  are  uniformly  undeveloped,  and  that 
the  axillary  buds  are  exceedingly  numerous.  This 
makes  the  branches  dissolve  into  many  shoots,  and 
tliese  into  finer  spray,  and  helps  to  give  the 
tree  its  exquisite  grace.  When  he  looks  at  the 
rough  bough  of  a  horse-chestnut,  he  recognizes  that 
the  flower-clusters  have  continually  interrupted  the 
growth  of  the  branch,  and  that  another  bud  has 
grown  from  a  leaf-axil  to  supply  its  place,  while  in 
the  straight  branches  of  the  beech,  the  terminal  bud 
has  carried  on  each  bough,  year  after  year.  He 
knows  that  the  roughness  of  the  apple  and  cherry 
twigs  is  due  to  the  multiplication  of  bud  and 
leaf-scars,  caused  by  the  very  small  yearly  growth, 
and  that  the  lilac-bush  is  continually  forked, 
because  the  axillary  buds  have  grown  and  the  ter- 
minal buds  have  been  suppressed ;  and  this  under- 
standing of  the  ways  of  growth  should  open  his 
eyes  the  more  to  the  beauty  they  create. 

When  the  winter  is  safely  passed,  the  first  percep- 
tible change  that  takes  place  in  the  tree  is  the  con- 
version of  the  dry,  starchy  food  materials  stored  in 
the   branches   into  a  sugary  sap.* 

The  chemical  change  is  largely  brought  about  by 
the  absorption  of  water.  The  liquid  thus  produced 
occupies  a  greater  space  than  did  the  dry  starch,  and 
causes  a  pressure  which  forces  the  sap  into  every 
twig  of  the  tree.  The  most  familiar  illustration  of 
the  flow  of  sap  in  the  spring  is  the  sugar  maple. 
The  pressure  of  the  sap  forces  a  stream  of  liquid  to 
flow  from  holes  bored  in  the  bark  of  the  tree.  The 
old  idea  that  the  sap  descends  into  the  root  of  a  tree 
in  the  fall,  and  rises  in  the  spring,  is  erroneous. 

Then  follows  the  most  striking  phenomenon  of 
the  whole  year.  The  mild  days  come.  The  supply 
of  food  in  the  twigs  is  drawn  upon  by  the  buds ;  they 
swell,  then  burst,  and  the  leaves  begin  to  expand. 
A  single  week  has  wrought  a  miracle,  whose  wonder 
never  grows  less.  It  has  always  been  the  symbol  of 
spiritual  renewal,  and  the  source  of  poetry,  and  it 
will  ever  be  so,  however  far  we  may  trace  the  phy- 
sical causes  of  the  change. 

*The  stimulus  to  the  movements  of  material, 
however,  is  always  given  by  the  growth  of 
the  young  organs.  The  buds  of  a  tree  put 
forth"  shoots  in  the  spring,  by  no  means 
because  the  nutritive  sap  enters  into  them,  as 
people  are  in  the  habit  of  saying,  but  exactly  the 
reverse ;  the  nutritive  matters  are  set  in  motion  be- 
cause the  buds  begin  to  grow.  (^The  Physiology  of 
Plants,  Sachs,  p.  364.) 


Cork. — In  experiments  recently  made  in  France 
on  the  elasticity  of  cork,  it  was  found  that  disks  of 
that  substance,  when  submitted  to  a  pressure  of 
sixty-six  tons  to  the  square  inch,  were  com- 
pressed to  one-fifth  their  thickness,  and  recovered 
their  original  dimensions  in  exactly  ten  minutes 
after  the  pressure  was  removed. 


SELECTED  RECIPES. 

Parsnip  Balls. — Parboil  six  parsnips,  and  let 
them  get  cold;  then  peel  them  and  grate  them. 
Beat  two  eggs  till  very  light,  and  mix  with  the 
grated  parsnip,  adding  enough  flour  to  bind  the 
mixture.  Make  this  mixture  into  small,  flat  balls. 
Have  some  boiling  lard  or  clarified  dripping,  and 
drop  the  balls  gently  into  it.  Fry  them  till  a  golden 
brown  on  both  sides.  Send  to  table  garnished  with 
fried  parsley. 

Swiss  Eggs. — Spread  two  ounces  of  good  butter 
on  the  bottom  of  a  dish,  and  lay  on  it  six  thin 
slices  of  Gruyere  cheese.  Break  six  eggs  upon  this, 
keeping  the  yolks  whole.  Sprinkle  over  some 
mignonette  pepper  and  salt.  Mix  a  teaspoonful  of 
chopped  parsley  and  two  ounces  of  Gruyere  cheese 
together,  and  strew  over.  Bake  in  a  quick  oven  for 
ten  or  twelve  minutes. 

Macaroni  with  Gravy  and  MEAx.^Take  maca- 
roni, some  cold  meat,  and  good  gravy.  Boil  maca- 
roni till  soft;  put  cold  water  on  it  to  preVent  it 
sticking  together.  Cut  the  meat  into  small  pieces, 
cover  the  bottom  of  a  pie-dish  with  fine  bread- 
crumbs, then  put  on  a  layer  of  meat,  a  little  salt  and 
pepper,  a  layer  of  macaroni,  a  layer  of  Parmesan 
cheese,  and  repeat  the  layers  again.  Then  put  on  a 
layer  of  fried  onions,  cut  in  strips,  cover  with  bread- 
crumbs, pour  over  plenty  of  gravy,  and  then  bake 
for  half  an  hour. 

Chocolate  Cakes. — Take  half  a  pound  of  castor 
sugar,  and  mix  thoroughly  with  it  four  ounces  of 
grated  chocolate,  eight  cloves,  a  quarter  of  a  tea- 
spoonful  of  baking-powder,  and  a  tablespoonful  of 
flour.  Beat  separately  the  whites  and  yolks  of  six 
eggs,  and  beat  the  sugar  and  chocolate  mixture  into 
the  whites.  Add  to  the  yolks  the  juice  of  one  lemon 
and  the  grated  rind.  Stir  now  the  white  and  yolk 
mixtures  together.  Bake  in  two  square  pans,  an 
inch  and  a  half  deep.  When  baked,  spread  .some 
preserve  on  the  top  of  one,  and  place  the  other  on 
the  top  again,  and  ice  the  top  with  pink  or  pistachio 
icing. 

EtiGS  A  LA  Baldwin. — Boll  four  or  six  eggs  till 
quite  hard ;  cut  the  \yhites  into  very  small  pieces. 
Make  a  rich,  white,  thick  sauce,  to  which  should  be 
added  a  little  parsley,  chopped  very  fine,  a  little 
cayenne  and  salt,  and  a  tablespoonful  of  cream ;  put 
in  the  pieces  of  white  of  egg,  and  boil  all  up  for  one 
minute,  and  have  ready  the  yolks,  rubbed  through  a 
coarse  sieve;  place  the  white  egg  mixture  into  adish, 
cover  with  the  tammied  yolk,  and  brown  lightly 
with  a  salamander. 

Celery  a  l'Italienne. — Take  two  heads  of  cel- 
ery, well  washed  and  cleaned,  stew  them  in  milk  till 
quite  tender;  make  a  brown  sauce,  boil  some 
macaroni,  and.  after  draining  the  macaroni 
from  the  milk,  cover  with  the  thick  brown 
sauce ;  then  put  on  a  layer  of  grated 
Parmesan  cheese,  then  more  celery  and  sauce,  then 
more  cheese;  cayenne,  and  salt  to  taste;  on  the  top- 
scatter  a  few  bread-crumbs,  and  then  lay  little  bits 
of  butter  over  all,  and  brown   with  the  salamander. 

Lark  Puffs. — Make  some  puff-paste,  and  take 
half  a  dozen  larks  and  brow  n  them  in  a  stewpan 
with  a  little  butter;  then  take  them  out  and  drain 
them,  and  put  into  the  body  of  each  bird  a  small 
lump  of  fresh  butter,  a  little  piece  of  truffle,  pepper 
and  salt,  and  a  tablespoonful  of  thick  cream.  Truss 
each  lark  and  heap  it  in  a  slice  of  fat  bacon.  Cover 
it  with  puff-paste  rolled  out  to  the  thickness  of  a 
quarter  of  an  inch,  and  shape  it  neatly.  Put  the 
puffs  in  a  buttered  tin,  and  bake  in  a  brisk  oven  for 
ten  minutes. — The  Practical  Coufectioner. 


GLEANINGS. 

Citric  Acid  in  Cows'  Milk. — G.  T.  Haekel  has 
confirmed  the  existence  of  citric  acid,  as  calcic 
citrate,  in  normal  milk.  The  examination  of  many 
samples  shows  the  presence  of  about  o-i  percent. 
citric  acid.  A  good  cow  yields  daily,  therefore,  as 
much  citric  acid  as  is  contained  in  two  or  three 
lemons. 

Thin  Out  the  Grapes. — Remove  every  alter- 
nate bunch,  where  they  are  thickly  set,  on  a  branch 
or  one  vine,  and  see  the  difterence  in  the  size  of  the 
bunches  that  are  left  this  fall  when  they  ripen, 
over  those  on  vines  and  branches  not  trimmed. 
Also  take  a  pair  of  fine-pointed  scis.sors  and  thin  out 
the  fruit  on  the  bunches,  and  see  the  difference  in 
the  size  of  the  fruit  in  the  autumn. 

An  Unimpressive  Scarecrow. — The  Fnrvi 
World  (Eng.)  says:  What  the  bird  creation  think 
of  scarecrows  may  be  inferred  from  the  following 
incident :  A  Mr.  Bannister,  of  Leyland,  put  up  a 
scarecrow,  attired  in  the  usual  repellent  style,  in  his 
garden.  A  few  days  afterwards  he  found  that  a 
thrush's  nest  had  been  built  on  the  rim  of  the  hat, 
and  that  there  were  four  eggs  in  it.  He  covered  up 
the  nest,  but,  a  fortnight  later,  he  found  another  nest 
there  with  five  eggs  in  it.  He  covered  it  up  also, 
but  soon  afterwards  found  a  third  nest  containing 
five  eggs. 

A  Simple  Bee-veil. — The  fear  of  being  stung 
deters  many  from  keeping  bees  who  would  other- 
wise gladly  engage  in  it,  and  really,  to  some,  the 
sting  of  the  bee  is  no  small  matter.  This,  however, 
can  be  avoided  by  preparing  a  veil  for  the  face.  A 
cheap  and  easy  way  to  make  a  bee-veil,  and  one  as 
good  as  any,  is  as  follows  :  Procure  a  piece  of  plain 
black  cotton  bobinet,  sew  it  up  as  a  sack,  and  run  a 
draw-string  in  the  end,  which  can  be  tied  around 
the  crown  of  the  hat,  and  put  a  string  in  the  lower 
end  also,  to  tie  around  the  neck,  or  simply  tuck  it 
around  the  neck,  which  will  answer  quite  as  well. 
Should  a  bee  strike  the  veil  with  the  intention  of 
stinging,  the  rim  of  the  hat  will  hold  it  at  a  suffi- 
cient distance  from  the  face  to  render  it  impossible 
for  it  to  reach  the  wearer. 

Composition  of  Honey. — R.  Bensemann  has 
analyzed  a  sample  of  pure  honey  taken  direct  from 
the  bee-hive.  It  was  quite  colorless,  transparent, 
and  showed  no  traces  of  crystallization.  Its  taste 
was  very  sweet,  and  its  odor  somewhat  aromatic. 
It  gave  a  rotation  of  the  beam  of  polarized  light  to 
the  right  (374'^".)  It  gave  to  analysis  :  water,  22-61  ; 
Levulose  and  dextrose,  64-33;  saccharose,  12-59; 
and  ash,  0-09;  total,  99-62  parts.  The  presence  of 
saccharose  (cane-sugar)  in  this  honey,  to  the  extent 
of  over  12  1-2  per  cent.,  is  attributed  by  the  author 
to  the  fact  that  the  bees  collected  in  fields  near  to  a 
sugar  refinery,  and  doubtless  many  of  them  visited 
the  latter. 


Rare  Metals  and  Their  Uses. — Some  rare 
metals,  possessing  special  qualities,  are  required  for 
certain  work.  Thus  palladium  is  used  in  making 
some  parts  of  timepieces,  and  iridium  for  the  points 
of  gold  pens,  and  the  uninitiated  have  no  idea  of 
the  value  of  such  scarce  products.  Vanadium  costs, 
for  instance,  $12,000  per  pound;  zirconium,  $7,900, 
and  lithium,  which  is  the  lightest  of  metals,  $7,700 
per  pound.  Rhodium,  which  is  extremely  hard 
and  brittle,  and  is  only  fusible  at  a  very  high  tem- 
perature, fetches  $2,500;  and  iridium,  the  heaviest 
substance  hitherto  discovered,  costs  $1,200  per 
pound.  It  will  therefore  be  seen  that  gold  and 
silver  are  far  from  being  the  most  precious  metals, 
as  far  as  their  market  value  is  concerned. 
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The  office  of  the~POPULAR  SCIENCE 
NE  WS  has  been  renioi'cd  to  IVo.  2J 
School  .St.,  in  the  same  bi4ilding  with 
the  well-known  publishers.,  A/cssrs.  Cup- 
pies  &  Hurd.  The  location  is  even 
more  central  and  convenient  than  our 
former  one,  and  we  shall  be  glad  to  see 
our  subscribers  at  the  new  location. 

An   attempt   is  at  present  being  made  to 

regulate  the  practice  of  medicine  in  this  vState 
by  law,  and  to  require  every  person  desiring 
to  practice  the  healing  art  to  submit  to  exam- 
ination, registration,  and  other  formalities, 
the  ostensible  purpose  being  to  suppress  the 
numerous  quacks  and  disreputable  "irregu- 
lars" who  flourish  at  the  expense  of  their 
deluded  patients.  We  are  free  to  confess 
that  we  do  not  consider  such  a  measure  a 
desirable  or  even  a  justifiable  one.  It  inter- 
feres with  the  right  of  personal  liberty  in  two 
ways.  It  pre\ents  the  patient  from  employ- 
ing such  medical  attendance  or  means  of  cure 
as  he  desires,  and  also  forbids  the  physician 
to  apply  his  knowledge  and  skill  in  any  way 
not  approved  of  by  a  board  of  examiners,  who 
are,  practically,  political  office-holders.  It  is 
also  an  injustice  to  the  regidarly  educated 
physician,  in  that  it  requires  him  to  submit  to 
annoying  formalities  and  expense,  thus  pun- 
ishing him  for  the  sins  of  the  quacks.  The 
choice  of  a  physician  had  much  better  be  left 
to  the  individual  himself,  and  any  interference 
by  the  State  can  only  lead  to  trouble  and  dis- 
satisfaction. A  notable  instance  of  the  op- 
pressive nature  of  such  laws  recently  occurred 
in  the  city  of  New  York,  where  a  druggist 
was  arrested  and  fined  fifty  dollars,  for  giving 
a  simple  remedy  to  a  woman  suflering  from 
some  trifling  ailment — a  sore  throat,  if  we 
remember  rightly. 


In  holding  these  views,  we  do  not  intend 
anything  derogatory  to  the  "regular"  medical 
profession.  The  standard  of  medical  skill  in 
this  country  is  remarkably  high,  and  one  is 
almost  invariably  safe  in  entrusting  himself  to 
their  care.  We  have  nothing  but  contempt 
for  the  various  ologies,  pathies,  and  thousand 
and  one  other  medical  humbugs,  to  say  noth- 
ing of  the  more  villainous  quacks,  who  ought 
to  be  treated  as  common  criminals.  But, 
while  we  should  not  be  willing  in  case  of  ill- 
ness, to  be  attended  by  any  but  a  regularly 
educated  physician,  we  cannot  think  that  we 
have  any  right  to  force  our  opinions  upon 
others,  but  are  willing  to  allow  them  the  same 
freedom  of  choice  that  we  demand  for  our- 
selves as  a  natural  right. 

A  CURIOUS  explosion,  unhappily  attended 
with  fatal  consequences,  recently  occurred  in 
Dublin.     An    iron    cylinder  had   been   filled 


with  hydrogen  gas  for  producing  the  calcium 
light,  and,  after  it  had  been  partially  emptied, 
was  returned  to  be  refilled.  By  some  acci- 
dent, at  the  second  filling  oxygen  gas  was 
forced  into  it,  thus  forming  a  mixture  as  ex- 
plosive as  gun-powder.  As  soon  as  it  was 
attempted  to  light  the  supposed  hydrogen  gas, 
a  terrific  explosion  took  place,  destroying  the 
cylinder  and  killing  the  operator.  Such  an 
occurrence  has  heretofore  been  unheard  of, 
and,  to  prevent  further  jiccidents  of  the  sort, 
it  has  been  suggested  that  the  couplings  con- 
necting the  cylinders  with  the  supply-pipes  of 
oxygen  and  hydrogen,  be  made  of  difl'erent 
sizes,  thus  preventing  an}'  confusion  between 
the  two  gases.  ' 

The  polariscope  has  recently  been  applied 
to  a  novel  use  in  France,  in  determining  the 
temperature  of  incandescent  iron  and  other 
metals.  It  has  been  found  that  the  color  of  a 
glowing  mass  of  metal  varies  according  to  its 
temperatin-e,  and  that  a  ray  of  the  light  when 
polarized,  is  rotated  by  a  plate  of  c|uartz  to  a 
degree  dependent  upon  the  color.  The  de- 
gree of  rotation  is  measured  in  the  usual 
manner  by  a  simple  polariscope,  and  an  em- 
pirical scale  of  temperature  is  thus  obtained, 
which  has  been  found  very  useful  in  metal- 
lurgical operations,  and  much  more  reliable 
than  the  indications  of  the  former  kinds  of 
pyrometers. 

An  electric  motor  has  been  for  some  weeks 
past  in  use  on  the  Ninth  Avenue  elevated 
railroad  in  New  York  City,  and  proved  to  be 
a  great  success,  drawing  a  train  of  eight  cars 
with  ease,  and  at  a  speed  exceeding  that  of 
the  steam  locomotives  with  the  usual  train  of 
four  cars  only.  The  substitution  of  electric 
motors  upon  these  roads,  in  place  of  the  loco- 
motives now  in  use,  woidtl  be  a  great  im- 
provement, and,  if  the  important  matter  of 
expense  does  not  prevent,  the  change  will 
doubtless  be  made  in  a  few  years. 


Although  electricity  may  prove  an  effi- 
cient motor  for  short  lines  of  railroad  with  a 
large  passenger  travel,  the  conditions  obtain- 
ing upon  the  ordinary  railroads  of  the  country 
are  such  that  it  is  impossiljle  to  successfully 
operate  them  by  this  form  of  force.  A  steam 
locomotive  is  one  of  the  most  wasteful  motors 
ever  invented,  but,  where  a  large  amount  of 
power  must  be  developed  in  the  shortest  pos- 
sible time,  and  in  a  limited  space,  nothing  has 
yet  been  found  to  take  its  place.  A  very 
large  percentage  of  the  coal  burnt  imder  a 
locomotive  boiler  is  wasted,  but  the  amount 
that  is  utilized,  is  utilized  in  the  best  possible 
way,  as  the  efficiency  and  regularity  of  our 
railroad  service  continually  proves. 


satisfactory.  All  the  modern  mechanical 
devices  and  refinements  of  manipulation  have 
been  at  their  service,  and  yet  the  residts  have 
been  so  variable  that  even  now  we  are  not 
certain  of  the  atomic  weight  of  oxygen  beyond 
the  first  decimal  place.  The  diflerent  values 
obtained  by  different  experimenters  have 
caused  the  question  to  be  seriously  raised, 
whether  the  atomic  weights  are' an  invariable 
quantity,  and  not  liable  themselves  to  change 
under  varying  conditions.  Such  a  proposi- 
tion, if  proved,  would  revolutionize  the  whole 
science  of  cheniistrv,  which  may  be  said  to  be 
founded  upon  the  atomic  weights,  liut  we 
think  there  is  no  necessity  of  assuming  such  a 
change  in  values  at  present.  Any  one  accus- 
tomed to  chemical  manipulation  will  appre- 
ciate the  difficidties  of  properly  performing 
the  accurate  work  require!  in  determinations 
of  atomic  weights.  The  liability  to  minute 
errors  is  always  present,  and,  although  the 
question  of  variability  is  a  legitimate  and  in- 
teresting one,  we  are  not  inclined  to  attach 
much  importance  to  it  in  the  present  state  of 
chemical  science. 


The  revision  of  the  atomic  weights  of  the 
different  elements  has,  in  recent  years,  em- 
ployed the  skill  of  many  of  the  most  eminent 
chemists,  but  the  results  have  not  been  entirely 


THE      TRANSFORMATIONS      OF 
ENERGY. 

As  far  as  we  know  at  present,  the  simplest 
forms  of  matter. — the  elements — are  distinct 
entities,  and  incapable  of  being  transformed 
into  one  another.  They  unite  among  them- 
selves to  form  all  the  innumerable  substances 
of  which  the  universe  is  made  up,  but  in 
themselves  are  unchangeable  and  indestructi- 
ble. A  piece  of  iron,  for  instance,  can  never 
be  changed  into  a  piece  of  copper,  or  a  grain 
of  hydrogen  gas  into  oxygen  ;  neither  can 
we  destroy  or  annihilate  a  single  atom  of  these 
elements.  There  is  just  exactly  as  much 
hydrogen,  oxygen,  iron,  copper,  etc.,  in  the 
universe  as  there  has  been  in  all  the  past  ages, 
and  exactly  the  same  amount  will  continue  to 
exist  to  all  eternity,  although  their  combina- 
tions with  themselves  and  other  elements  may 
be  altered  an  infinite  luunber  of  times. 
Until  some  future  investigator,  in  following 
certain  clues  at  present  but  dimly  perceived 
by  us,  discovers  that  the  elements  are  but 
modifications  of  one  primal  form  of  matter, 
we  must  continue  to  believe  that  they  are 
unchangeable. 

When,  howeA-er,  we  turn  to  the  different 
forms  of  force,  or  energy,  by  which,  with 
matter,  the  universe  reveals  itself  to  our 
senses,  we  find  a  very  different  state  of  affairs. 
Meat,  light,  electricity,  chemical  action,  mag- 
netism, force  or  work,  are  all  readily  changed 
from  one  to  the  other  with  the  greatest  ease. 
Let  us  take,  for  instance,  an  electric  station, 
and  follow  the  transformations  of  energy  there 
produced. 

In  the  first  place,  we  find  chemical  action 
taking  place  in  the  furnace  connected  with 
the  steam  boiler  and  engine.  Carbon  is 
being  oxidized,  or  burnt,  and   this  chemical 
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energy  is  transformed  into  the  heat  energy  01 
the  fire  ;  the  heat  energy  is  changed  to  force, 
or  work  energy,  in  the  boiler  and  engine ; 
the  work  energy  turns  the  dynamo  macliine, 
and  is  changed,  first  into  magnetic  energy, 
and  then  into  electric  energy.  The  electric 
energy  passes  out  through  the  wires,  and  is 
changed  into  light  energy,  by  the  arc  and 
incandescent  lamps  ;  or,  if  it  enters  an  electric 
motor,  it  again  goes  through  the  changes  of 
magnetism,  and  work,  and  is  finally  dissi- 
pated as  the  heat  of  friction.  If  the  current  is 
employed  in  an  electro-plating  bath,  it  is 
converted  into  chemical  energy  once  more, 
— and  the  circle  of  transformations  is  com- 
plete. 

Nearly  all  the  diflerent  forms  of  energy  of 
which  we  make  use  in  our  daily  life,  origi- 
nate in  the  chemical  action  of  the  combustion 
of  wood  or  coal.  This  we  transform  into 
heat,  to  warm  our  dwellings  ;  into  light,  to 
illuminate  our  cities  and  buildings  ;  and  into 
work,  to  turn  our  machinery  and  produce  all 
the  various  manufactured  articles  which  add 
so  much  to  our  comfort.  The  power  exerted 
by  men  and  animals  is  transformed  from  the 
chemical  energy  of  the  oxidation  of  the  food 
in  their  bodies,  while  the  power  of  wind  and 
water  comes  more  directly  from  the  sun — 
that  great  central  reservoir  of  energy,  from 
■  which  even  the  energy  stored  up  in  coal  first 
had  its  source.  Our  homes  are  lighted  by 
the  sun  at  night  just  as  truly  as  by  day,  only 
in  the  former  case  the  light  energy  comes  to 
us  indirectlv,  by  way  of  tlie  coal  fields,  where 
it  has  been  lying  stored  up  for  millions  of 
Ncars,  awaiting  the  pick  and  shovel  of  the 
miner. 

It  is  also  true  that  all  these  transformations 
of  energy  take  place  according  to  mathemati- 
cal laws.  A  pound  of  coal,  or  pure  carbon, 
will,  when  oxidized,  or  burnt,  always  pro- 
duce exactly  so  many  units  of  heat.  From 
this  heat,  just  so  much  power  or  work  can  be 
obtained,  and  no  more  ;  this  power  will  pro- 
duce an  invariable  ninnber  of  imits  of  electri- 
city or  magnetism,  and  the  electricity,  when 
transformed  into  chemical  action,  will  decom- 
pose a  definite  weight  of  a  chemical  com- 
pound. Every  pound  of  coal,  every  oimce 
of  food,  represents  a  certain  amount  of  energy, 
and  by  no  possibility  can  a  greater  amount  be 
obtained  from  it.  It  is  the  legitimate  field  of 
the  inventor  to  endeavor  to  utilize  all  this 
energy  in  the  form  in  which  it  is  desired,  and 
prevent  the  enormous  waste  b)'  its  transforma- 
tion into  undesired  forms,  which  at  present 
occurs  even  with  our  best  and  most  econom- 
ical machinery.  Any  attempt  to  do  more  i,'- 
as  sure  to  end  in  failure,  as  would  an  attemp' 
to  prove  that  two  and  two  added  together 
make  five. 

The  final  transformation  of  all  energy  is,  as 
far  as  we  know,  intf)  heat.  Every  pound  of 
coal   we  burn,   whatever  forms  of  energy   it 


may  pass  through,  is  finally  converted  into 
heat,  and  contributes,  in  an  infinitesimal  de- 
gree, to  raising  the  temperature  of  the  whole 
univex'se.  We  are  unable,  with  our  present 
knowledge,  to  follow  it  any  farther,  and  can 
only  look  forward  to  the  final  exhaustion  of 
the  solar  reservoir,  and  the  cessation  of 
all  light,  heat,  and  other  forms  of  energy, 
as  well  as  life  itself.  We  can  see  nothing  in 
the  future  ages  but  a  cold,  dark,  lifeless  uni- 
verse. Tliere  may,  however,  be  some  undis- 
covered law,  by  which  the  wasted  heat  energy 
may  be  gathered  up  and  again  concentrated 
into  centers  like  our  sun,  to  pass  once  more 
through  the  same  cycle  of  changes ;  but,  as 
yet,  such  a  law  isonly  a  matter  of  specidation, 
and  belongs  rather  to  the  province  of  the 
metaphysician  than  to  that  of  the  scientist. 
While  we  know  l)ut  little  oi  tlie  past,  we 
know  still  less  of  what  changes  the  future 
may  bring  in  the  condition  of  the  imiverse. 


A    PHOTOGRAPH    OF    THE    TOTAL 

SOLAR    ECLIPSE. 

The   accompanying   engraving    is    copied 

from  La  Nature,  and  is  a  reproduction  of  a 

photograph  of  the  total  solar  eclipse  of  last 


and  shows  most  beautifully,  the  chromo- 
sphere, protuberances,  and  a  part  of  the  cor- 
ona. Such  a  photograph  as  this  is  a  triumph 
of  science,  and  would  have  been  considered 
impossible  not  many  years  ago.  A  large 
number  of  equally  fine  photographs,  both  of 
the  Sim  and  tlie  spectra,  were  obtained  by  the 
diflerent  oliserving  parties,  and  will  un- 
doubtedly be  of  the  greatest  scientific  value. 


January,  taken  by  Professor  J.  A.  Brashear, 
at  Winnemncca,  Nevada.  It  com]5rises  a 
part  of  the  southern  polar  regions  of  the  sun. 


[Sjnicial  Correspondence  of  The  Popular  Sclgice  News.] 

I'ARIS  LETTER. 
Thk  question  of  the  general  relations  of  animals 
and  plants  is  always  one  of  great  interest.  The 
great  usefulness  of  animals  to  certain  plants,  as  the 
means  through  which  fertilization  is  rendered  pos- 
sible, is  well  known  since  the  researches  of  Ch. 
Darwin.  Onthe  other  hand,  the  plants  are,  directly 
or  indirectly,  the  source  of  all  food  to  the  whole 
animal  world.  A  superficial  glance,  even,  shows, 
iiowever,  that  all  plants  are  not  equally  utilized  as 
food — that  many  are  much  demanded  by  animals, 
while  others  seem  to  be  considered  with  little  favor, 
and  not  to  be  much  appreciated  as  food.  What  are 
the  reasons  of  these  differences?  The  question  has 
been  recently  studied,  in  a  short  and  incomplete 
manner,  of  course,  but  with  very  interesting  results, 
by  M.  L.  Errera,  of  Brussels,  and  by  Stahl,  of  Jena, 
whose  works  have  been  reviewed  in  the  Revue 
Scieniijiqiie,  by  M.  H.  de  Varigny.  M.  Errera's 
Brochure  deals  with  the  various  methods  through 
which  plants  are  protected  against  animals — not  all, 
of  course,  but  a  good  number.  These  methods  are 
quite  varied  and  interesting.  Some  plants  live  in 
remote  places,  where  animals  cannot  easily  have 
access;  others  live  in  great  numbers  together,  and 
protect  each  other  mutually ;  some  mimic  the  exte- 
rior aspect  of  dangerous  plants ;  some  are  possessed 
with  spines,  hairs,  bristles,  hard  bark,  unpleasant 
raphides,  and  cystolittoes;  others  contain  matters 
of  unpleasant  taste  or  smell,  many  of  which  are 
poisonous — alkaloids  and  glucosides,  resins,  fatty 
substances,  etc.  M.  Errera  considers  alkaloids  as 
having  no  other  function  than  that  of  protecting 
plants  against  animals.  Alkaloids  do  not  seem  to 
have  any  use  as  foods,  and  are,  most  likely,  dissimila- 
tion products.  That  alkaloids  are  of  use  in  protect- 
ing plants— and  this  is  true  not  only  of  alkaloids, 
but  of  glucosides,  and,  in  fact,  of  a  quantity  of  sub- 
stances which  are  neither  alkaloids  nor  glucosides — 
is  shown  by  the  experiments  of  M.  Stahl.  This 
botanist,  professor  in  Jena,  has  studied  but  a  few 
indigenous  plants,  and  has  studied  them  only  in 
view  of  the  protection  they  enjoy,  through  one 
method  or  another,  against  snails  —  indigenous 
snails  only.  He  has  seen  that  all ,  indigenous, 
alkaloid-containing  plants  are  neglected  by  snails, 
while  the  same  plants,  after  the  dangerous  matters 
have  been  expelled  through  a  soaking  in  alcohol, 
.ind  the  leaves  have  been  thoroughly  washed,  dried, 
and  soaked  again  in  water,  are  very  willingly  eaten 
by  the  snails.  Tannin  is  also  a  good  protection 
against  these  animals;  leaves  containing  much  of  it 
are  generally  avoided,  while,  after  the  tannin  has 
been  expelled,  the  snails  generally  eat  them  vora- 
ciously. M.  Stahl  has  seen  that  among  the  fifty  or 
sixty  species  of  plants  investigated  by  him,  in  view 
of  the  protection  they  possess  against  the  attacks  of 
snails,  not  a  single  mild  sjiecies  is  utterly  devoid  of 
means  of  protection.  These  means  vary,  of  course, 
being  either  mechanical  (hardening  of  exterior  cells, 
cystolittoes,  raphides,  bristles,  .spines,  hairs,  etc.)  or 
chemical.  Generally,  mechanically  protected  plants 
enjoy  less  protection  than  those  that  are  endowed 
with  chemical  defences.     Some  plants  possess  only 
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one  sort  of  protection,  but  most  have  two  or  three, 
combining  means  ol"  both  sorts.  It  is  only  in  a  few 
cultivated  plants— plants  that  have  been  domesti- 
cated by  man,  and  are  enjoying  his  protection,  be- 
cause they  are  useful  to  him— that  protective  means 
are  utterly  deficient.  Such  is  the  case  with  common 
lettuce,  which  possesses  none  of  the  protection  which 
its  wild  ancestor  is  endowed  with,  under  the  form 
of  a  bitter  substance  {Lactuca  scariola.)  MM.  Stahl's 
and  Errera's  researches  are  very  interesting. 

Prof  Chauveau,  of  the  Natural  History  Museum, 
read  a  few  days  ago  a  very  interesting  paper  on  the 
transformation  of  pathogenetic  bacteria  into  ordi- 
nary non-virulent  microbes.  It  has  been  believed  that, 
under  different  circumstances,  the  transfbrination  of 
virulent  into  non-virulent  is  an  easy  one,  and  it  has 
been  proved,  at  all  events,  that  a  virulent  species 
may  be  rendered  perfectly  innocuous  without  losing 
anything  of  its  vital  powers.  But  is  the  non-viru- 
lent species  the  same  as  the  virulent,  or  is  it  a  new 
one.'  M.  Chauveau  has  particularly  studied 
Bacillus  anthracis,  and  seen  that,  when  cultivated 
through  a  long  series  of  successive  generations,  in 
the  piesence  of  o.\ygen.  this  bacillus  becomes  trans- 
formed into  a  non-virulent  one,  perfectly  identical, 
when  morphologically  considered,  with  Ji.  anthra- 
cis, but  utterly  destitute  of  all  virulence.  However, 
this  non-virulent  form  preserves  a  very  important 
character  of  the  virulent  one,  and  is  not,  in  tact,  so 
utterly  different  from  the  last  named ;  it  possesses 
vaccinal  properties,  and,  when  it  has  been  inocu- 
lated in  large  doses,  it  protects  the  inoculated  ani- 
mals against  the  influence  of  the  most  virulent 
inoculations.  The  result  of  this  paper  is,  that  no 
specific  transformation  has  been  realized  in  this 
case,  as  the  non-virulent  form  preserves  one  of  the 
most  important  properties  of  the  virulent  one— that 
of  playing  the  part  of  a  vaccinal  virus.  It  must  be 
said,  however,  that  there  would  be  nothing  wonder- 
ful if  this  function  were  to  disappear  in  turn,  under 
favorable  circumstances.  In  such  a  case,  the  two 
forms  would  be  specifically  distinct. 

A  novel  treatment  of  locomotor  ataxy  has  been 
recently  imported  from  Russia,  and  experimented 
upon  by  different  physicians  in  Paris.  The  inventor 
of  the  new  method  is  D.  Motchowkowsky,  of 
Odessa.  This  physician,  having  to  set  aright  the 
deviated  trunk  of  a  patient  afflicted  with  locomotor 
ataxy,  proceeded,  as  is  generally  done,  to  suspend 
him  for  some  minutes,  after  Serres'  method,  that  is, 
held  up  by  ropes  and  a  plaster  of  Paris  bodice.  The 
patient  noticed  that,  after  a  few  days  of  treatment, 
the  pains  had  much  diminished.  The  physician 
repeated  the  process,  and  soon  perceived  that  the 
progress  was  due,  not  to  the  use  of  the  bodice,  but 
merely  to  the  suspension.  The  way  the  thing  is 
done  is  very  simple.  To  a  solid  piece  of  wood  of  a 
yard  in  length,  held  by  the  middle  by  a  rope 
which  passes  through  a  pulley  overhead,  two  slings 
are  adapted,  in  which  the  patient  passes  his  arms. 
These  slings  start  from  each  end  of  the  stick.  From 
the  middle  start  two  other  slings,  receiving  the  chin 
and  occiput  of  the  patient.  When  all  is  readv,  the 
stick  is  slightly  elevated — a  foot  or  so — bv  means  of 
the  rope  and  pulley,  and  the  patient  is  allowed  to 
hang  for  from  one  to  four  minutes.  The  treatment 
is  to  be  performed  twice  or  thrice  a  week.  The 
results  obtained  in  the  Salpetriere  by  M.  Charcot 
prove  very  satisfactory,  as  the  pain — the  shooting 
pains — and  muscular  incoordination  disappear  rap- 
idly. Suspension  also  improves  the  condition  of 
the  generative  functions,  on  healthy  as  well  as  on 
ataxic  persons.  Prof  Charcot  remains,  however, 
somewhat  skeptical  as  to  the  permanency  of  the 
favorable  results  obtained.     Time  will  tell. 
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METEOROLOGY  FOR  FEBRUARY,  iS89,WITH 

REVIEW  OF  THE  LAST  WINTER. 

TEM  PER  ATU  RK. 


Average  Thermometer. 

!  - 

At  7  A.  M Jo.as^ 

At  2  r.  M 29-64° 

At  9  r.  M 24-25° 

Whole  Month     ....  24.71° 


Last  19  Februarys 

Winter  of  1888-9    - 
Last  19  Winters 
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Paris,  Feb.  22,  1889. 


H. 


The  lowest  point  reached  by  the  mercury  the  past 
month,  -at  the  hours  of  observation,  was  —2°,  on 
the  24th,  and  the  highest  45'  ,  on  the  17th.  The  23d 
was  the  coldest  day,  averaging  6  1-3°,  and  the  17th 
was  the  warmest,  wifli  40  1-3°.  The  4th,  7th,  13th, 
23d.  and  24th  were  cold  days,  though  reaching  zero 
but  once. 

The  entire  winter  was  4.69-  above  the  average, 
and  the  warmest,  with  a  single  exception,  in  nine- 
teen years. 

SKY. 

The  face  of  the  sky,  in  84  observations,  gave  51 
fair,  9  cloudy,  17  overcast,  2  rainy,  and  5  snowy— a 
percentage  of  60.7  fair.  The  average  fair  the  last 
nineteen  Februarys  has  been  57  8,  with  extremes  of 
30  in  1884  and  73.4  in  1877.  We  had  several  fine 
winter  days;  the  15th,  20th,  and  21st  were  thus 
especially   noted.     The    morning   of    the    6th    was 

foggy. 

The  average  fair  the  present  winter  has  been  56  8 
percent.,  while  that  of  the  last  nineteen  winters  has 
been  only  53  9,  showing  an  unusually  bright  winter. 

PRECIPITATION'. 

The  amount  of  rainfall  the  past  month,  including 
1;  inches  of  snow,  melted,  was  2.21  inches,  while  the 
average  for  the  last  twenty-one  Februarys  has  been 
4.84,  with  extremes  of  only  .55  in  1S77  and  11.72  in 
1886.  The  small  amount  of  snowfall  was  remarka- 
ble for  February.  The  largest  amount  was  3  inches, 
on  the  I2th,  2  inches  falling  on  five  other  days,  and 
affording  three  or  four  days  of  sleighing,  following 
the  1 2th. 

Th  rainfall  the  past  winter,  including  11  inches  of 
snow,  melted,  was  17.60  inches,  while  the  average 
in  twenty-one  winters  has  been  only  13  66,  with 
extremes  of  6.33  in  1877  and  22.52  in  1886.  The 
entire  winter  has  been  remarkable  for  the  small 
amount  of  snow — only  one  inch  in  December,  and 
five  each  in  January  and  February,  with  seven  or 
eight  days  of  imperfect  sleighing.  I  may  safely  say, 
there  has  been  no  winter  during  the  last  twenty 
vears  with  so  little  snowfall  and  sleighing,  in  this 
locality,  as  the  present. 

PRESSURE. 

The  average  pressure  the  past  month  was  30.022 
inches,  with  extremes  of  29.30  on  the  6th  and  30  68 
on  the  26th— a  range  of  1.38  inches.  The  average 
pressure  for  the  last  sixteen  Februarys  has  been 
29970,  with  extremes  of  29.834  in  1885  artd  30  138 
in  1876 — a  range  of  .304  inch.  The  sum  of  the  vari- 
ations was  6.93  inches,  an  average  daily  movement 
of  .249  inch,  while  this  average  in  sixteen  Febru- 
arys has  been  .290,  with  extremes  of  .162  in  1877 
and  .418  in  1S87.  The  principal  barometric  depres- 
sions were  on  the  6th,  13th,  i8th,  and  22d,  and  the 
elevations  on  the  4th,  8th,  i6th,  and  26th,  the  last 
being  a  long  and  grand  atmospheric  wave,  continu- 
ing, with  but  one  principal  depression,  through  the 
last  ten  days  of  the  month,  reaching  its  climax, 
30.68,  on  the  26th,   and  ending,  30.48,  on  the  28th. 


It  is  described  as  covering  "an  area  exceeding  all 
Europe,"  while  "its  crest  in  -Manitoba  reached 
31.14,"  a  high  pressure,  "exceedingly  rare  " 

The  average  pressure  the  last  winter  was  29.966 
inches,  and  the  last  sixteen  winters  29.943. 

WINDS. 

The  direction  of  the  wind,  in  84  observations, 
gave  IS  N.,  2  S.,  2  E.,  28  W.,  4  N.  E.,  21  N.  W.,  3 
S.  E.,  and  9  S.  W. — an  excess  of  26  northerly  and 
49  westerly  over  the  southerly  and  easterly,  and  in- 
dicating the  mean  direction  for  the  month  to  have 
been  W.  27"-  57'  N.  The  westerly  winds  in  Febru- 
ary for  the  last  twenty  years  have  uniformly  pre- 
vailed over  the  easterly,  by  an  average  of  44.3  ob- 
servations, and  the  northerly  over  the  southerly, 
with  a  single  exception,  by  an  average  of  23,  indi- 
cating the  approximate  mean  direction  in  twenty 
Februarys  to  have  been  W.  27°  26'  N.  The  relative 
progressive  distance  travelled  by  the  wind  the  last 
month  was  55.47  units,  and  during  the  last  twenty 
Februarys  99S.2  such  units,  an  average  of  49.91 ; 
showing  less  opposing  winds  the  last  month  than 
usual. 

The  mean  direction  of  the  wind  the  past  winter 
has  been  W.  19°  54'  N.,  and  the  distance  travelled 
185  units;  and  during  the  last  twenty  winters,  W. 
22°  26'  N.,  and  the  distance  travelled  3255  such 
units,  an  average  of  162.7;  showing  less  opposing 
winds  the  last  winter  than  usual. 

From  the  above  report  it  appears  that  the  last 
winter  has  been  remarkably  warm,  unusually  fair, 
with  heavy  precipitation,  though  very  little  snow, 
high  pressure,  and  less  northerly  winds  than  usual. 

Natick,  March  6,  18S9.  D.  W. 

Errata. — On  page  43,  under  "pressure,"  for  2  40 
inches  read  .240  inch;  same  line,  for  "this  daily  va- 
riation" read,  the  daily  variations ;  two  lines  below, 
for  .496  read  .  196. 
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ASTRONOMICAL  PHENOMENA  FOR  APRIL, 

1889. 
Mercury  is  too  near  the  sun  to  be  seen  during  the 
month.  It  passes  superior  conjunction  during  the 
night  of  April  24-25,  changing  from  a  morning  to 
an  evening  star.  Venus  is  an  evening  star  at  the 
beginning  of  the  month,  but  rapidly  approaches  the 
sun,  passing  inferior  conjunction  and  becoming  a 
morning  star  on  the  evening  of  April  30.  At  the 
beginning  of  the  month  it  sets  about  three  hours 
after  the  sun,  and  it  is  very  brilliant,  having  passed 
its  maximum  on  March  25.  As  seen  in  the  telescope, 
it  will  exhibit  phases  like  our  moon  in  its  last  quar- 
ter, varying  from  half  moon  on  April  i,  to  nothing 
at  all  on  April  30.  Mars  sets  about  an  hour  after 
the  sun,  and  will  not  be  at  all  easy  to  see.  Jupiter 
rises  about  ih.  15m.  A.  M.  on  April  i,  and  at  about 
iih.  30m.  P.  M.  on  April  30.  It  is  in  the  constella- 
tion Sagittarius,  and  moves  slowly  eastward,  until 
the  24th,  when  it  begins  to  move  westward  (retro- 
grade.) The  whole  motion  is,  however,  less  than  a 
degree.  It  is  occulted  by  the  moon  on  the  afternoon 
of  April  20,  but  this  occurs  when  both  are  below 
our  horizon.  The  occultation  may  be  seen  in  Asia. 
The  following  eclipses  of  Jupiter's  satellites  are 
visible  in  the  United  States.  The  phenomena  all 
occur  near  the  upper  left  hand  quadrant,  as  seen  in 
an  inverting  telescope,  and  are  all  disappearances, 
except  one  reappearance  of  the  third  satellite.  The 
reappearances  of  the  first  and  second  occur  behind 
the  planet.  The  fourth  satellite  is  '  not  eclipsed 
while  the  planet  is  in  this  part  of  its  orbit.  The 
times  given  are  Eastern  Standard. 

I.     D.     April  2,  4h.  3m.  A.  M. 
D.     April  9,  5h.  58m.  A.  M. 
D.     April  18,  2h.  19m.  A.  M. 


I. 
I. 


60 


POPULAR  SCIEIsrCE  NEWS. 


[April,   18S9. 


II.  D.  April  19,  ih.  50111.  A.  M. 

I.  D.  April  21;,  4(1.  I3ni.  A.  M. 

II.  D.  April  26.  4I1.  2'4m.  A.  M. 

III.  D.  April  30,  ih.  3111.  A.  M. 

III.  R.  April  30,  3I1.  38m.  A.  M. 

Saturn  is  on  the  meridian  at  8h.  2oin.  P.  M.  on 
April  I,  and  at  6h.  3oni.  P.  M.  on  April  30.  It  is 
nearly  stationary  among  the  stars,  moving  slowly 
westward  (retrograding),  until  April  14,  when  it 
begins  to  move  eastward ;  but  the  whole  motion  is 
only  about  half  of  the  moon's  diameter.  It  is  in  the 
western  part  of  the  constellation  Leo,  and  about  15" 
west  and  north  of  Regulus,  the  principal  star  of  the 
constellation.  The  moon  passes  quite  close  to  the 
planet  in  the  early  morning  of  April  lo:  and  there 
is  an  occultation  of  the  planet,  which  is,  liowever, 
not  visible  in  the  United  States.  Uranus  is  in  the 
constellation  Virgo,  and  is  in  opposition,  i.  e.,  on 
the  meridian,  at  midnight  on  April  9.  It  moves 
westward  during  the  month  about  i'-,  and  may  be 
found  3°  or  4"  north  and  west  of  Spica  {Alpha 
Virginis.)  Neptune  is  south  and  east  of  the 
Pleiades. 

The  Constellations. — The  positions  given  hold 
good  for  latitudes  not  many  degrees  different  from 
40°  north,  and  for  10  P.  M.  on  April  i,  9  P.  M. 
April  15,  and  8  P.  M.  April  30.  Leo  Minor,  a  small 
constellation  with  no  very  bright  stars,  is  in  the 
zenith.  Leo  is  just  south  of  it,  the  principal  group 
—  the  sickle  —  having  just  passed  the  meridian. 
Hydra  is  below  Leo.  Virgo,  with  Mars  and  Uranus, 
is  in  the  south-east,  about  halfway  from  horizon  to 
zenith.  Libra  is  just  rising  below  Virgo.  Going 
from  the  zenith  toward  the  east,  we  see  first  Coma 
Berenices,  and  Canes  Venatici ;  below  these,  Bootes, 
then  Corona  Borealis.  Hercules  has  just  risen  a 
little  north  of  the  east  point.  Lyra  and  Cygnus  are 
on  the  horizon  just  north  of  Hercules.  Draco  and 
Ursa  Minor  are  east  of  the  pole  star.  Ursa  Major 
lies  between  the  zenith  and  pole  star,  the  pointers 
being  very  near  the  meridian.  Cassiopeia  is  below 
and  a  little  west  of  the  pole  star,  and  Perseus  is  west 
of  the  latter,  at  about  the  same  altitude.  Auriga  is 
a  little  higher  and  farther  west.  Taurus  is  on  the 
north-west  horizon ;  above  it  follow  Gemini  and 
Cancer,  with  Saturn,  just  west  of  Leo.  Orion  is 
setting  in  the  west,  and  Canis  Major  in  the  south- 
west. Canis  Minor  is  above  and  between  the  last 
two.  M. 

Lake  Forest,  111.,  March  5,  1889. 


fOriginal  in  The  Popular  Science  Neios.'] 
ZIRCON. 

BY    PROFESSOR    T.    C.    HARRIS. 

Probably  the  only  place  in  America  where  zircon 
is  regularly  mined  is  in  North  Carolina.  This  min- 
eral is  in  the  shape  of  quadratic  prisms  and  pyra- 
mids, light  brown  to  black  in  color,  and  averaging 
about  one-fourth  of  an  inch  in  diameter.  The  mine 
referred  to  is  on  Green  river,  in  Henderson  county, 
and  during  the  past  summer  as  many  as  200  men 
were  employed  in  the  mines. 

The  crystals  are  found  scattered  through  sand  and 
gravel  beds  many  feet  in  depth,  and  are  obtained  in 
a  manner  precisely  like  placer-mining  for  gold.  The 
earth  is  thrown  into  long  troughs  or  rockers,  and 
vibrated  from  side  to  side,  while  a  sluice  of  water 
passes  through  the  apparatus.  The  zircon,  being 
quite  heavy,  falls  to  the  bottom,  and  is  retained  by 
the  "riffles"  or  cleats  across  the  bottom.  After 
cleaning  and  drying,  the  crystals  are  subjected  to 
the  action  of  strong  magnets — to  take  out  particles 
of  magnetite  which  may  be  among  them — and  sep- 
arated into  several  grades,  according  to  size  and 
quality. 

The  operatives  are  paid  a  definite  price  per  pound 


for  each  grade,  and,  in  many  instances,  they  find  it 
very  remunerative.  The  bulk  of  this  mineral  is 
consumed  by  the  makers  of  the  incandescent  gas- 
light burners,  Avhich  promise  to  become  a  danger- 
ous rival  to  the  electric  light.  For  this  purpose  the 
zircon  is  reduced  to  its  base,  zirconia,  which  is  one 
of  the  most  refractory  of  all  known  substances. 
A  tubular  cotton  wick  is  saturated  with  the  zirconia, 
and  suspended,  by  means  of  platinum  wire,  in  a 
glass  chimney,  over  a  gas-burner  of  the  Bunsen 
type.  When  first  ignited,  all  the  combustible  fabric 
is  at  once  consumed,  leaving  a  very  delicate  zirconian 
counterpart  of  the  original  wick. 

This  incombustible  mantle  or  hood  of  zirconia  is 
kept  glowing  at  a  steady  white  heat  by  the  gas.  and 
gives  out  a  beautiful  white  light,  perfectly  steady, 
and  much  resembling  the  electric  light.  The  hood 
or  wick  is,  of  course,  extremely  fragile  and  easily 
broken,  but  otherwise  is  remarkably  durable.  A 
constant  use  for  over  two  thousand  hours  is  said  to 
leave  the  mantle  in  as  good  condition  as  at  first. 

<♦> 

QIIESTIONS  AND  ANSWERS. 

I^ETTERS  of  inquiry  should  enclose  a  two-cent 
stamp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

Questions  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

J.  C.  M.,  Philadelphia. — How  are  aniline  inks 
prepared  from  the  solid  colors.' 

Answer. — A  simple  solution  in  water  gives  a  very 
good  ink.  Gum  arable  may  be  added,  to  give  it  a 
little  more  "body."  Gum  tragacanth,  added  to  the 
solution,  causes  it  to  dry  with  a  glossy  surface,  like 
many  marking  inks.  The  addition  of  sugar  makes 
a  copying  ink.  though  most  aniline  colors  give  a 
very  good  copy  without  any  addition.  The  quanti- 
ties of  the  above  ingredients  are  best  determined  by 
experiment. 

I.  H.  S  ,  Ohio. — A  clergyman  here  recently  made 
the  statement  that  scientists  had  abandoned  the 
nebular  theory  of  the  origin  of  astronomical  sys- 
tems.    Is  that  really  the  case? 

Answer. — It  is  certainly  not  the  case,  as  the  nebu- 
lar theory  is  more  widely  accepted  than  ever  at  the 
present  time.  Undoubtedly  it  will  undergo  modifi- 
cations, in  the  light  of  future  discoveries,  but  we 
have  no  reason  to  disbelieve  in  the  truth  of  the  gen- 
eral principle. 

C.  L..  Chicago. — Is  tobacco  a  disinfectant.'  I 
have  heard  that  it  was  once  supplied  to  the  German 
army  for  that  purpose  during  an  epidemic. 

Answer. — Tobacco  possesses  no  disinfectant  prop- 
erties whatever.  We  do  not  believe  it  was  ever  sup- 
plied to  the  German  army  for  that  purpose,  but  if  it 
was,  it  was  only  an  example  of  official  ignorance. 

G.  W.  B.,  Conn. — What  causes  the  smoke  of  a 
fire  to  rise  in  the  chimney.' 

Answer. — It  is  due  to  the  pressure  of  the  colder  and 
heavier  outside  air  upon  the  warmer  and  lighter  air 
in  the  chimney.  The  equilibrium  being  thus  un- 
even, a  constant  current  of  air  passes  through  the 
fire  and  up  the  chimney.  If  the  temperature  of  the 
outside  air  and  that  in  the  chimney  was  the  same, 
there  would  be  no  current,  or  "draft." 

S.  A.  E.,  New  Hampshire. — What  is  boric  acid.' 
I  can  find  no  mention  of  it  in  my  works  on  chem- 
istry. 

Answer. — Boric  acid  is  identical  with  boracic  acid 
— the  acid  occurring  in  common  borax.  You  will 
find  it  described  under  the  latter  and  more  common 
name  in  all  text-books  o':' chemistry. 

R.  E.  C,  New  York. — What  can  I  use  to  rust 
porous  cast-iron,  so  as  to  make  castings  air-tight.' 

Answer. — If  the  holes  in  your  castings  are  not  too 
large,  you  can  try  dipping  in  muriatic  acid,  diluted 
with  about  an  equal  quantity  of  water,  allowing 
them  to  remain  a  few  moments  until  thoroughly 
moistened,  and  then  drying  them  in  the  air  without 
washing  off  the  acid.  You  might  also  try,  if  practi- 
cable under  the  circumstances,  melting  borax  over 
the  surface  of  the  castings,  as  it  readily  melts  to  a 
liquid  and  forms  a  hard,  glassy  substance  on  cool- 
ing. 


H.  C.  W.,  Mass. — Would  it  he  possible  to  intro- 
duce into  the  charge  of  a  gun,  any  substance  which 
would  develop  carbonic  oxide  when  fired  into  a  bird 
or  aniniak  thus  killing  it  by  blood-poisoning,  with- 
out injuring  the  quality  of  the  flesh. 

Answer. — Carbonic  oxide  is  rather  a  difiicult  gas 
to  prepare,  and  the  reactions  by  which  it  is  formed 
can  best  be  undertaken  in  a  laboratory.  It  is  not 
possible  to  prepare  or  use  it  in  the  manner  you  sug- 
gest. 


LITERARY  NOTES. 

An  Elementary  Text-Book  of  Chemistry,  bv  Professor 
William  Mixter,   of  ^'alc   University.   "  Published 
by  John  Wiley  &  Sons.  New  York.  "  Price,  $2.50. 
Professor  Mixter's  text-book  is  a    mo.st   excellent 
one  in  every  respect,  and  is  so  comprehensive  in  its 
scope  that  the   student    will    have    no    difticulty    in 
grasping  the  fundamental   principles  of  the  science, 
while,  at  the  same  time,  becoming  familiar  with  the 
chemistry  of  common  things.     The  periodic  system 
of  classification  is  used,  and  the  very  latest  discover- 
ies in  the  science  are  noted  and  explained.     Numer- 
ous experiments  are  also  described  in  illustration  of 
chemical  principles.     We  can  heartily  recommend 
the  work. 


The  I'sychic  Life  of  .Micro-Orr/anisnis.     A  Studv  in 
Experimental  P.sychology.    By  Alfred  Binet.    The 
Open     Court     Publishing     Company,    Chicago. 
Cloth,  75  cents  ;   paper,  50  cents. 
M.    Alfred   Binet,   the   collaborator  of  Ribot  and 
Fere,  and  one  of  the  most  eminent  representatives 
of  the  French  School  of  Psychology,  has  presented 
in  the  above  work  the  most  important  results  of  re- 
cent investigations  into  the  world  of  micro-organ- 
isms.    The  subject  is  a  branch  of  comparative  psy- 
chology little  known;  as  the  data  of  this  department 
of  natural   science  lie  scattered  for  the  most  part  in 
isolated   reports  and  publications,   and   no  attempt 
has  hitherto  been  made  to  collate  and  present  them 
in  a  systematized  form. 


Star  Atlas,  with  Explanatory  Text,  bv  Dr.  Hermann 
J.  Klein.  Published  by  E.  &  J.  B.'Lowry  &  Co., 
New  York.     Price,  $2.25. 

This  atlas  contains  maps  of  all  the  stars  between 
the  north  pole  and  latitude  34".  of  the  magnitudes 
from  I  to  6.5.  Also  all  the  nebula;  and  star-clusters 
visible  in  telescopes  of  moderate  powers.  The  maps 
are  unusually  good,  and  the  explanatory  text  very 
full  and  interesting.  Those  interested  iri  astronomy 
will  find  this  atlas  a  great  help  to  them  in  their 
studies. 


Dr.  H.  A.  Hare,  of  the  University  of  Pennsylva- 
nia, has  issued,  through  P.  Blakiston,  Son  &  Co., 
Philadelphia,  his  essay  on  Mediastinal  Disease,  to 
which  the  Medical  Society  of  London  awarded  the 
Fothergillian  medal  for  i8SS. 


All  persons  interested  in  literature  should  send  for 
a  sample  copy  of  I'oet-Lore,  published  at  Philadel- 
phia. The  writings  of  the  poets,  both  past  and 
present,  are  discussed  and  criticized  by  writers  of 
wide-spread  reputation,  who  have  made  a  specialty 
of  the  study  of  their  works.  Dr.  W.  J.  Rolfe,  of  the 
SciE.NCE  News,  is  at  present  contributing  a  series  of 
articles  on  Shakespeare's  plays,  .'p-2. 50  per  year,  or 
$3.10  with  Popular  Science  News. 


The  Manufacturer  and  Builder,  of  New  "^'ork  City, 
comes  to  us  this  year  with  a  new  cover,  and  greatly 
improved  in  every  respect.  Wc  are  glad  to  recorri- 
niend  it  as  an  eminently  practical  mechanical  and 
scientific  journal,  and  "one  that  always  contains 
something  of  interest.  $1.50  a  year,  or"  $2. 10  with 
Popular  Science  News. 


Pamphlets,  etc.,  received:  Solar  and  Planetary 
Evolution  and  Evolution  of  the  Earth,  10  cents  each, 
of  the  New  Ideal  Publishing  Co.,  Boston;  EJiyy 
Mounds  in  Norther  n  Illinois,  by  T.  H.  Lewis;  The 
Wild  Berries  and  Edilde  Fruits  of  Newfoundland 
and  Labrador,  by  Rev.  Arthur  C.  "Waghorne ;  The 
Training  of  Nurses,  by  Hal  C.  Wyman,  M.  D. ; 
Notes  on  Riimbold's  Treatment  of  Catarrhal  Inflam- 
mations of  the  Upper  Air  Passages,  by  ElyMcLellan, 
M.  D. ;  Contributions  to  the  Ili.Hory  of  'the  Develop- 
ment of  the  Teeth,  by  Drs.  Carl  lleitzmann  and  C. 
F.  W.  Bodecker,  and  the  Report  of  the  Illinois  State 
Board  of  IJealth  upon  Medical  Colleges  and  Educa- 
tion, and  the  Regulation  of  the  Practice  of  Medicine. 
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STROPHANTHUS. 

Among  the  numberless  new  medicinal 
agents  which  are  being  daily  brought  to  the 
notice  of  the  profession,  strophanthus  seems 
to  possess  an  unusual  degree  of  merit,  and  is 
not  likely  to  fall  into  the  deserved  oblivion 
which  is  the  fate  of  the  majority. 

Strophanthus  is  the  name  of  a  genus  of 
tropical  shrubs  belonging  to  the  Apocynacece. 
They  are  of  a  twining  habit,  and  send  out 
long  branches,  which  twine  around  the  trees 
of  the  forest,  forming,  in  many  cases,  an 
almost  impenetrable  jungle.  They  flower  in 
April  and  May,  and  later  produce  the  fruit,  in 
the  shape  of  a  pod,  from  twelve  to  eighteen 
inches  long  (Fig.  2,  No.  2),  containing  from 
two  to  three  hinidred  plumose  seeds,  one  of 
which  is  represented  in  Fig.  i,  in  its  natural 
size. 


Fif^.  I.     Seed  of  Strophanthus.     (\;itural  size.) 

Two  species  are  commonly  met  with,  S. 
hispidiis  and  .V.  Kombc.  The  diflerences 
between  them  are  not  as  yet  well  defined,  but 
it  is  supposed  that  the  one  most  usually  found 
in  the  market  and  used  in  medicine  is  the  S. 
Kombe.  The  seeds  have  long  been  used  by 
the  luitives  of-  Africa  in  preparing  poison  for 
their  arrows.  They  pound  them  to  a  pulp, 
and,  after  mixing  it  with  a  mucilaginous  juice 
obtained  from  the  bark  of  a  tree,  rub  it  over 
the  point  of  the  arrows  for  a  distance  of  an 
inch  or  two,  notches  being  cut  to  retain  a  suf- 
ficient quantity  of  the  poi.son.  (Fig.  2,  Nos. 
4,  :;,  6,  7.)  It  is  said  that  an  animal  wounded 
ever  so  slightly  by  one  of  these  arrows,  dies 
almost  immediately,  but  that  the  Hash  can  be 
eaten  without  harm. 

The  active  principle  of  the  plant  is  a  gluco- 


ride  known  as  strophanthin.  An  alkaloid 
named  iticeine  has  also  been  separated,  but 
its  properties  have  not  been  thoroughly  inves- 
tigated. Strophanthin  is  one  of  the  most 
powerful  poisons  known.  A  solution  of  one 
part  in  six  million  of  water  will  stop  the  con- 
tractions of  a  frog's  heart  in  twenty  minutes. 
The  action  of  the  poison  seems  to  be  espec- 
ially directed  to  the  heart,  and  other  voluntary 
and  involuntary  muscles,  but  does  not  seem 
to  effect  the  nerves  or  spinal  cord. 

Such  a  powerful  agent  might  naturally  be 
expected  to  possess  valuable  medicinal  prop- 
erties, and  Professor  Frazer  of  Edinburgh 
first  called  attention  to  its  value  as  a  heart 
tonic  and  diuretic.  Fig.  3  is  a  diagram  pre- 
pared by  Dr.  Bucquoy  of  Paris,  which  shows 
very  clearly  the  increase  in  the  quantity  of 
urine  excreted,  and  the  diminution  in  the 
frequency  of  the  pulse,  in  a  person  under  the 
influence  of  this  medicine.  The  increasing 
efl'cct  from  October  28th  to  November  13th  is 
very  evident,  while  the  rapid  return  to  the 
former  condition  after  the  suppression  of  the 
drug  on  the  latter  date,  confirms  the  proof  of 
its  action.  These  cm-ves  also  seem  to  show 
the  absence  of  any  cimiulative  action,  so 
characteristic  of  digitalis,  which  it  otlierwise 
closely  resembles  in  its  physiological  action. 

The  reports  hitherto  given  of  the  results 
obtained  from  the  use  of  this  drug,  are  some- 
what   conflicting,    but    it     is    imdoubtedh-    a 


Fijr.  2.  No.  1,  Root  of  Strophanthus,  2,  Potls  containing  the 
ripened  seeds.  3,  Bundle  of  pods.  4,  5,  6,  7,  Arrows  pois. 
oned  by  Strophanthus  in  use  by  the  natives  of  Africa. 

cardiac  tonic  of  great  value.  Professor  Fra- 
zer uses  it  in  the  form  of  a  tinctiu'c  made 
from  the  seeds,  but  the  strength  of  this  tinc- 
ture must  necessarily  be  somewhat  uncertain, 
owing  to  the  diflerent  species  of  the  plant 
offered  in  the  market,  and  the  \arying  condi- 


tion of  the  seeds.  This  may  explain  the  con- 
tradictory reports  of  its  action,  but  strophan- 
thus seems,  on  the  whole,  to  be  .superior  to 
digitalis  as  a  diuretic,  and  to  have  a  more 
stimulant  influence  on  tlie  heart,  while  it  has 
less  of  a  permanent  tonic  eft'ect.  The  absence 
of  any  cumulative  action,  if  confirmed,  is 
also  an  important  property.  It  is  not  likely 
to  entirely  replace  digitalis,  but  will  be  used 
when  a  very  decided  temporary  influence  is 
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y\^.  .5.    Graphic  curves,  showings  the  action  of  Strophanthus 
upon  the  frequency  of  the  pulse  and  tlie  excretion  of  urine, 

required.  It  is  said  to  have  given  excellent 
results  in  renal  aftections  with  secondary  fail- 
ure of  the  heart.  As  the  diflerent  prepara- 
tions vary  so  greatly  in  strength,  it  should  be 
administered  in  minimum  doses,  and  with  the 
utmost  care,  until  the  physician  becomes  fa- 
miliar with  its  strength  and  eflects. 

The  cuts  illu.strating  tliis  article  are   repro- 
duced from  La  Nature. 


[Orijjinal  in  The  I'opu'ar  Science  NiWh.] 

TWO   NOTED    EXAMPLES   OF   QliACKERY: 
THOMSON   AND   PERKINS. 

nv  JOHN    CROWEI.L,    M.    D. 

In  these  days,  when  quackery  and  empiricism  are 
reduced  to  a  kind  of  refinement,  and  when  the  forms 
and  appliances  of  treatment  are  soinewhat  divested 
of  the  coarseness  and  brutality  of  a  former  period,  it 
maj  be  interesting  to  the  younger  members  of  the 
medical  profession  to  recall  the  roinantic  history  of 
two  prominent  quacks  of  a  former  day — Samuel 
Thomson  and  Elisha  Perkins.  Both  were  Yankee 
born,  and  both  of  these  remarkable  men  attained  a 
notoriety  for  skill  and  deftness  in  the  treatment  of 
disease  that  seem  incredible  in  these  days  of  scien- 
tific methods.  The  career  of  Thom.son  was  unique, 
and  even  to  ihis  day  Thomsonionisin  has  its  vota- 
ries, and  lobelia  and  rum  sweats  are  retained  with 
the  tenacity  of  old  friends, 

Thomson  was  a  man  of  indomitable  energy,  born 
in  the  wilds  of  New  Hampshire  in  1769,  before  the 
days  of  medical  schools,  and  when  but  few  foreign 
drugs  were  imported.  With  the  resources  of  a  gen- 
uine Yankee,  he  betook  himself  to  the  woods,  and 
made  a  rude  study  of  the  roots  and  herbs  indigenous 
to  the  stubborn  .soil.  His  theory  was,  that  all  dis- 
ease was  owing  to  "canker  in  the  stomach,"  and, 
rea.soning  from  this,  it  was  evident  that  one  kind 
of  canker  caused  measles,  another  kind  caused  scar- 
let fever,  or  canker-rash,  and  so  on  through  the  long 
list.  These  various  cankers  he  numbered  i,  2,  ^, 
etc.,  and  gave  to  each  number  a  specific  remedy  of  a 
corresponding  number. 

Thus,  canker  No,  i  must  be  inet  by  lobelia,  but  if 
the  inside  of  the  stomach  was  left  cold,  it  must  be 
warmed  up   by  No,  2,   cayenne  pepper.     If,  during 
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this  process,  the  patient  became  nervous,  or  had 
convulsions,  he  must  be  treated  to  No.  3,  nerve-root, 
or  skunk  cabbage.  Steaming  was  an  adjunct  in  this 
process,  and  this  consisted  in  subjecting  tlie  victim 
to  the  steam  of  vinegar  and  water.  The  apparatus 
was  an  open-bottomed  chair,  in  which  llie  patient 
was  seated  naked,  but  enveloped  in  a  comforter. 
Underneatli  the  cliair  an  iron  basin  was  placed, 
filled  with  water  and  vinegar,  into  which  was 
plunged  a  red-hot  stone.  During  this  process,  the 
poor  wretch  was  treated  to  alternate  doses  of  lobelia, 
cayenne  pepper,  or  skunk  cabbage,  according  as  he 
was  hot,  cold,  or  ''had  fits."  This  ordeal  was  re- 
peated daily,  or  oftener,  until  the  subject  was  either 
cured  or  killed. 

Thomson's  fame  soon  spread  all  over  New  Eng- 
land, and  he  went  from  town  to  town,  "doctoring" 
all  kinds  of  maladies,  and  attaining  a  notoriety  for 
skill,  without  precedent  in  the  realm  of  quackery. 
.  His  methods,  however,  became  so  harsh,  and  the 
results  oftentimes  so  fatal,  that  he  was  repeatedly 
prosecuted  for  malpractice.  He  was  several  times 
imprisoned,  was  tried  eight  times  for  manslaughter, 
poisoning,  and  murder,  but  was  each  time  acquitted. 
The  most  remarkable  case  for  which  he  was  tried 
was  that  of  Ezra  Lovett,  Jr.,  of  Beverly,  Mass.,  and, 
as  this  is  a  fair  sample  of  his  heroic  methods,  it  may 
be  interesting  to  give  the  treatment  adopted  in  this 
instance,  which  was  followed  by  fatal  results.  Noth- 
ing seemed  to  ail  Lovett  but  an  ordinary  "cold," 
but  Thomson  took  him  in  hand  in  true,  heroic 
fashion.  He  first  steamed  him,  according  to  rule, 
and,  while  sweltering  and  suffocating  under  the 
blankets,  he  was  made  to  swallow  a  teaspoonful  of 
lobelia,  which  caused  vomiting,  but  the  dose  was 
repeated  thrice  in  half  an  hour,  operating  with  great 
vehemence.  Then  a  "coffee,"  composed  of  marsh- 
roseinary  and  bay-berry  bark,  was  given,  and  the 
victim,  sweating  profusely,  was  put  into  a  warm 
bed.  The  treatment  was  continued  daily,  and  on 
the  third  day  the  patient  was  made  to  walk  out  in 
the  bleak  air  of  January ;  then  he  was  dosed  with 
more  lobelia  and  the  "coffee."  His  debility  increas- 
ing, he  got  six  more  powders  of  lobelia  on  the  sixth 
day,  when  the  poor  fellow  said  he  was  dying,  as 
"the  medicine  had  got  down  to  his  navel,"  attended 
with  great  pain.  Thomson  said  he  would  "unscrew 
the  navel,"  and  two  strong  men  held  Lovett  while 
more  doses  of  lobelia  were  forced  down  As  this 
process  was  followed  by  "fits,"  a  dose  of  the  skunk 
cabbage  was  given,  when  the  exhausted  wretch  gave 
up  the  ghost. 

For  this  barbarous  maltreatment,  Thomson  was 
tried  for  murder,  but  was  acquitted.  (See  Sixth 
Massachusetts  Reports,  134.) 

Thomson  attained  a  wider  notoriety  than  narrow 
New  England  could  afford.  He  went  to  New  York 
in  1806,  to  cure  yellow  fever,  and  in  1812  he  went  to 
Washington  to  obtain  a  patent  for  the  use  of  lobelia 
in  fevers,  and  also  for  his  steam-sweating.  Strange 
to  say,  he  came  back  with  a  patent,  and  formed  a 
"Friendly  Medical  Society,"  the  rights  and  honors 
to  which  could  be  obtained  for  $20.  While  in  Phil- 
adelphia, the  celebrated  Doctors  Rush,  Mitchell,  and 
Barton  treated  him  with  considerable  deference  and 
"patience." 

Thomsonionism  was  introduced  into  England  by 
the  CofRnites,  but  it  met  with  a  sterner  fate  there, 
no  less  than  thirteen  cases  of  manslaughter  having 
been  reported  as  the  result  of  the  lobelia  process, 
modified  by  cayenne  pepper. 

Thomson  had,  withal,  a  poetic  vein,  and,  like 
Silas  Wegg,  sometimes  "dropped  into  verse."  An 
amusing  example  is  here  given  of  his  ingenious 
way  of  putting  into  rhyme  the  operation  of  his 
physic,  with  moral  reflections : 


"The  emetic  No.  i*s  designed 
A  j»;eneral  medicine  for  mankind, 
Of  every  country,  clime,  or  place, 
Wide  as  the  circle  of  our  race. 

"In  any  case,  and  state,  and  stage, 
Whatever  malady  may  rage, 
In  male  or  female,  young  or  old, 
Half  its  value  won't  be  told. 

"Let  No.  2  be  used  bold, 
To  clear  the  stomach  of  the  cold; 
Next  take  the  coflee.  No.  3, 
And  keep  as  warm  as  you  can  be. 

"When  sweat  enough,  as  we  suppose. 
In  spirit  wash,  and  change  your  clothes; 
Then  get  to  bed,  both  clean  and  white, 
And  sleep  in  comfort  all  the  night." 

Elisha  Perkins,  the  founder  of  Perkinism,  was 
Worn  in  Norwich,  Conn.,  Jan.  16,  1741.  His  system 
was  much  more  harmless  and  less  heroic  than  that 
of  Thomson,  consisting  of  the  use  of  metallic 
"tractors,"  or  "pullers-out  of  disease,"  which  he  in- 
vented in  1796.  These  consisted  of  two  small 
pieces  of  metal,  one  made  of  light  brass,  the  other 
of  polished  steel.  The  two  pieces,  which  were 
about  3  1-2  Inches  long,  fitted  together  in  a  groove, 
.so  as  to  look  like  one  instrument  when  used.  It 
was  claimed  that  these  metallic  pieces  possessed 
electrical  power,  and,  when  drawn  over  apart  of  the 
body  affected  with  rheumatism,  or  kindred  maladies, 
the  curative  effect  was  wonderful.  The  most  mar- 
vellous stories  were  told  of  the  results  of  the  opera- 
tion, and  the  magnetic  and  voltaic  power  was  so 
great  that  it  would  operate  through  the  clothing, 
without  applying  the  instrument  to  the  bare  skin. 
These  tractors  were  endorsed  by  the  faculties  of 
three  colleges  in  the  LTnited  States,  and  in  England 
the  inventor  was  most  warmly  received  by  the 
learned  as  a  countryman  of  Franklin,  whose  scien- 
tific discoveries  were  interesting  the  civilized  world. 
An  institute  was  formed  in  England,  presided  over, 
by  Lord  Rivers,  and  the  learned  of  all  professions 
were  swift  to  join  it.  Certificates  of  the  highest 
order,  and  of  the  most  positive  character,  flooded 
the  land,  and  Elisha  Perkins  was  looked  upon  as  a 
great  benefactor  of  his  race. 

But  exposure  was  near  at  hand,  and  this  was  made 
in  a  very  adroit  way  by  Drs.  Haggaeth  and  Fal- 
coner, who  made  wooden  tractors,  and  painted  them 
so  as  to  precisely  resemble  the  genuine  article. 
And,  strange  to  say,  the  results  produced  by  their 
use  were  exactly  the  same  as  those  which  followed 
the  metallic  wonder-workers. 

The  wily  doctors  carried  on  their  work  of  decep- 
tion with  a  high  hand,  even  going  so  far  as  to  in- 
duce people  to  give  public  thanks  in  the  churches 
for  their  wonderful  recovery.  A  volume  was  pub- 
lished, filled  with  scores  of  cures  effected  by  the  use 
of  the  wooden  tractors,  and  the  result  was  the  com- 
plete overthrow  of  Perkins  and  his  outrageous  hum- 
bug. 

The  faith  in  these  tractors,  and  in  other  methods 
of  marvellous  curing,  is  but  a  transmission  of  the 
royal  faith  cure,  by  a  touch  from  a  king's  hand. 
For  centuries,  the  kings  of  England  and  France 
had,  for  five  guineas  each,  been  in  the  habit  of 
touching  scrofulous  swellings,  and,  by  the  magic 
power,  the  diseased  gland  would  resume  its  normal 
condition.  Edward,  the  Confessor,  touched,  in  one 
year,  nearly  ten  thousand  cases,  and  one  peison 
was  executed  for  high  treason  for  speaking  against 
the  wonder-working  power  of  his  pious  majesty. 
Edward's  fame  arose  from  the  effect  produced  by  his 
touch  upon  a  suppurating  gland  on  the  neck  of  a 
pretty  young  noblewoman.  She  dreamed  that  the 
disease  would  disappear  if  the  swelling  could  be 
washed  by  the  king's  own  hand.  Edward  complied 
by  washing  the  gland  with  warm  water.  During 
this   process,  the   softened   tumor  burst,   and,   dis- 


charging the  pus,  the  part  soon  healed.  This  was 
hailed  as  a  miraculous  result,  and  the  fame  of  the 
king  knew  no  boimds. 

We  smile  at  all  this  nonsense,  and  wonder  at  the 
ignorance  and  superstition  of  a  former  day.  But  a 
little  observation  will  reveal  the  fact  that,  although 
the  revolting  and  palpable  methods  nave  become 
nearly  obsolete,  there  yet  exist,  in  more  subtle  and 
fascinating  forms,  practices  which  will  none  the 
better  stand  the  tests  of  scientific  analysis.  Let  us 
be  just  with  our  own  time,  as  well  as  sit  in  judg- 
ment upon  the  absurdities  of  the  fathers. 


[Original  in  The  Popular  Science  AVws.J 

MONTHLY     SUMMARY     OF     MEDICAL 
PROGRESS. 

BY    W.    S.    WELI.S,  Jrt.    n. 

TiiK  presence  of  an  excess  of  uric  acid  in  the 
blood,  accompanied  by  mental  depression,  has  been 
the  subject  of  some  recent  investigation  by  Haig, 
{London  Pra clHioner.) 

When  uric  acid  is  present  in  excess,  depression  of 
mind  and  irritability  of  temper  are  marked,  but  give 
place  to  a  feeling  of  mental  buoyancy  when  the 
excess  has  abated.  Many  suffer  from  mental  lassi- 
tude and  depression  in  the  morning,  between  break- 
fast and  lunch.  It  is  at  this  time  that  the  acidity  of 
the  urine  is  least.  A  dose  of  mineral  acid  will  drive 
the  uric  acid  out  ot  the  blood.  Shooting  pains  in  the 
joints  very  commonly  accompany  the  disappearance 
of  the  uric  acid  from  the  blood.  The  occasional 
administration  of  mineral  acids  will  not  always  cure 
headache  produced  by  excess  of  uric  acid,  unless 
care  is  exercised  to  avoid  meat  and  stimulants.  In 
severe  cases  the  diet  must  be  restricted  for  months 
to  bread,  butter,  milk,  potatoes,  and  fruits.  At  the 
beginning  of  treatment  the  neutralization  of  excess 
of  uric  acid  may  be  hastened  by  xv  Grs.  of  sodiinn 
salicylate,  three  or  four  times  daily.  In  some  cases, 
a  single  dose  of  Grs.  xx,  at  bedtime,  has  been  suffi- 
cient. 


A  PAPER  on  a  "New  Method  of  Ophthalmoscopic 
Examination,"  by  Dr.  Bcllarminoft",  was  recently 
read  to  the  Berlin  Medical  Society.  Dr.  Bellar- 
minoff  shows  that,  if  the  eye  be  treated  with  cocaine, 
and  adry  plate  of  glass,  6  to  10  mm.  in  diameter,  with 
parallel  plane  surfaces,  be  placed  upou  the  cornea, 
and  carefully  pressed  against  it,  the  fundus  of  the 
eye  may  be  inspected  with  great  facility,  because  the 
fluid  from  the  surface  of  the  cornea  fills  the  space 
between  the  glass  plate  and  the  cornea,  so  that  the 
eftect  upon  the  light  rays  of  the  curvature  of  the  cor- 
nea is  counteracted. 

In  day-light  a  plane  mirror  may  be  used.  At 
night  a  lamp,  with  reflector  or  condensation  lens,  is 
sutficient.  A  common  mirror  may  be  used,  and  it  is 
not  necessary  that  it  shall  have  a  central  opening. 
The  fundus,  thus  illuminated,  is,  at  the  ordinary 
reading  distance,  visible  as  an  upright  image,  not 
only  to  the  investigator,  but  to  two  or  three  persons 
standing  beside  him,  gazing  with  both  eyes  at  the 
eye  of  the  patient.  The  image  thus  seen  is  not 
much  enlarged,  but  the  field  obtained  is  much  larger, 
and  it  is  thought  that  the  study  of  the  chamber,  iris, 
lens,  and  vitreous  may  be  advanced  by  this  method. 


Dk.  Variot  (Med.  Press  and  Circular)  proposes  a 
new  method  of  destroying  tattoo  marks,  which 
hitherto  has  proven  extremely  difficult  of  achieve- 
ment. 

He  pours  on  the  marked  spot  a  concentrated  solu- 
tion of  tannin,  and  works  it  into  the  skin  by  a  series 
o."  pricks,  just  as  in  tattooing  proper.  A  certain 
quantity  of  tannin  is  thus  introduced  beneath  the 
skin.     He  then  rubs  the  part  with   nitrate  of  silver. 
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and  allows  the  salt  to  remain  in  situ  until  the  prick- 
marks  show  out  as  black  spots.  The  caustic  is  then 
wiped'off,  and  the  result  is  the  formation  of  a  black 
stain  of  tannate  of  silver.  Inflammation  is  set  up, 
and.  in  the  course  of  a  fortnight,  scabs  form,  on  the 
disappearance  of  which  no  trace  is  left  of  the  origi- 
nal design,  the  onlv  souvenir  being  a  reddish  scar, 
which,  in  time,  becomes  less  visible.  The  tannin  in 
this  operation  acts  as  a  mordant,  and  in  no  case  did 
he  have  to  deal  with  troublesome  suppuration, 
although  if  the  area  be  large,  it  is  well  to  do  a  piece 
at  a  time. 


Mr.  Fleming,  M.  R.  C.  S.,  says  in  British  Med. 
Jour. :  We  want  a  surgical  dressing  that  is  non- 
irritating,  antiseptic,  will  not  become  adherent,  will 
allow  free  drainage,  will  not  allow  the  discharges  to 
get  hard  and  caked,  will  he  trulv  miscible  with  dis- 
charges, and  not  evaporate  at  any  temperature  of 
the  bodv,  nor  occupy  the  place  intended  for  the  dis- 
charges. 

He  thinks  we  have  the  desideratum  in  the  gly- 
cerite  of  starch,  with  some  antiseptic  dissolved  in  it, 
e.  g.,  corrosive  sublimate,  i  in  1,000  parts.  This 
application  is  not  irritating,  is  antiseptic,  is  re- 
moved easily  from  any  wounded  surface,  and  fulfils, 
more  nearly  than  any  other,  all  the  requirements 
above  named.  It  is  most  commonly  applied  thickly 
spread  on  one  or  more  layers  of  gamgee  tissue,  or 
some  other  absorbent  tissue.  Mr.  F.  has  had  good 
results  with  it,  as  far  as  he  has  given  trial. 


At  a  meeting  of  the  Societe  de  Therapeutic  de 
Paris,  Dr.  Constantin  Paul  read  a  paper  upon  the 
experiments  made  by  Dr.  Trousseau  to  decide  the 
utility  of  saccharin  as  an  antiseptic  in  ophthal- 
mology. After  having  convinced  himself  of  the 
absolute  harmlessness  of  this  preparation  in  its 
action  upon  the  cornea  of  rabbits  and  dogs,  he  tried 
the  same  in  solutions  of  i  :500  and  i  :25o  upon  thirty 
patients.  From  the  results  obtained,  he  concludes 
that  daily  applications  of,  and  washings  with, 
saccharin  solutions,  can  be  undertaken  without  any 
harmful  reaction.  Enucleations,  three  iridectomies, 
eight  extractions  for  cataract,  and  different  opera- 
tions upon  the  eyelids,  healed  without  any  reaction 
setting  in.  It  was  found  of  especial  use  in  catarrhal 
conjunctivitis. 


Dr.  Lkvrat  {iMndon  Lancet)  has  devised  a  new 
method  of  treating  torticollis.  Instead  of  operating 
subcutaneously,  he  cuts  down  upon  the  sternal  ten- 
don of  the  sterno-mastoid  muscle,  by  a  longitudinal 
incision,  two  centimetres  long,  and,  clearing  the 
tendon  with  the  forceps,  passes  a  grooved  director 
under  it,  and  divides  it.  lie  then  divider  any  tissue 
that  may  bind  down  the  muscle  at  that  spot, 
sutures  the  wound,  and  dresses  it  antiseptically 
with  iodoform  and  gauze.  Over  the  dressing  he 
places  the  following  :  The  head  being  enveloped  in 
cotton  wool,  a  silicated  bandage  is  wound  horizon- 
tally around  it  at  the  level  of  the  forehead,  and  a 
similar  bandage  vertically  over  the  crown  and  under 
the  jaw.  Where  these  bandages  meet  at  the  level 
of  the  mastoid  process  on  the  sound  side,  a  small 
hook,  with  the  concavity  looking  upward,  is  in- 
serted. Another  silicated  bandage  is  wound  around 
the  body  below  the  axilhe,  and  through  the  thick- 
ness of  the  bandage  a  hook  is  inserted,  in  the  mid- 
dle line  in  front,  having  its  concavitv  looking  down- 
ward. When  the  bandages  have  dried,  the  two 
hooks  are  connected  with  a  band  of  india-rubber, 
which  assists  the  sterno-mastoid  of  the  sound  side  to 
keep  up  a  continuous  traction,  and  so  correct  the 
deformity.  This  apparatus  and  the  dressings  are 
left  in  situ  for  fifteen  days,  when  the  success  of  the 
operation  is  said  to  be  assured. 


articles  employed,  states  that  "the  one  disinfectant 
above  all,  is  moist  heat  when  it  attains  the  tempera- 
ture of  no'-' to  115°  centigrade;  but,  as  this  degree 
of  heat  is  not  applicable  to  all  circumstances  where 
disinfection  is  demanded,  we  must  also  employ  the 
liquid  and  gaseous  disinfectants.  At  the  head  of 
the  first  we  must  place  corrosive  sublimate,  which  is 
without  an  equal ;  then,  sulphate  of  copper.  Among 
the  gaseous  disinfectants,  the  preference  must  be 
given  to  sulphurous  acid  and  chlorine." 


The  Paris  correspondent  of  the  Am.  Pract.  and 
News  writes  that  the  question  of  employing  chloro- 
form aniesthesia  in  tracheotomy  in  children  affected 
with  laryngeal  diphtheria,  was  recently-  discussed  at 
the  Societe  Medicate  ties  llopitaux,  and  Dr.  IJeaupere, 
basing  his  opinions  on  an  experience  of  twenty-six 
cases,  arrived  at  the  following  conclusions  : 

First — Chloroform,  in  children  aftected  with  croup, 
is  indicated  for  tracheotomy.  Second — It  should  be 
administered  in  feeble  doses  and  rapidly,  without 
provoking  the  stage  oi  excitement.  Third — It  docs 
not  augment  the  asphyxia.  Fourth — It  cau.ses  the 
laryngeal  spasm  to  cease.  Fifth — The  operation  is 
rendered  more  easy  by  the  immobilit3'  of  the  child 
and  absence  of  congestion  of  veins  of  the  neck. 
Sixth — It  diminishes  tendency  to  syncope.  Seventh 
— It  does  not  influence  the  ulterior  evolution  of 
diphtheria.  Eighth — It  permits  the  surgeon  to  dis- 
pense with  several  assistants.  Ninth — There  is  only 
one  contra-indication  to  its  employment;  that  is, 
advanced  asphyxia,  or  the  existence  of  clearly  estab- 
lished pulmonary  lesion. 


At  a  recent  meeting  of  the  American  Gas  Light 
Association,  of  Toronto,  the  following  rules  were 
given  for  the  treatment  of  cases  of  asphyxiation 
from  the  inhaling  of  illuminating  gas  : 

1st.     Take  the  patient  at  once  into  fresh  air. 

2d.  Keep  patient  01}  his  back,  and  do  not  turn 
him  on  his  side. 

3d.     Loosen  clothing  at  neck  and  waist. 

4th.  Give  a  little  brandy  and  water,  or  ammonia 
mixture  (one  part  aromatic  ammonia  to  sixteen 
parts  water),  a  teaspoonful  every  few  minutes. 

5th.  Slap  the  face  and  chest  with  the  wet  end  of 
a  towel. 

6th.  Apply  warmth  and  friction,  if  the  body  and 
limbs  are  cold. 

7th.  If  breathing  is  feeble  or  irregular,  keep  up 
artificial  respiration — even  for  several  hours. 

8th.     Administer  oxygen. 


Dr.  Perro  (^Centralhl.  fur  Chirurg.)  recommends 
the  following  simple  procedure  for  reducing  stran- 
gulated inguinal  hernia.  The  pelvis  is  raised  by  a 
cushion,  and  the  leg  flexed  and  abducted.  The 
scrotimi  and  hernial  tumor  are  grasped  by  the  left 
hand,  and  the  tumor  slightly  bent  toward  the  ab- 
dominal wall  and  compressed.  At  the  same  time, 
the  index  finger  of  the  right  hand  is  introduced  into 
the  inguinal  canal,  and,  by  a  boring  movement, 
pressed  in  the  direction  of  the  horizontal  ramus  of 
the  pubes.  In  a  short  time,  the  strangulated  por- 
tion of  the  intestine  slips  into  the  abdominal  cavitv, 
and  is  followed  by  a  disappearance  of  the  tumor. 
The  author  has  succeeded  in  this  manner  in  reduc- 
ing six  cases  of  strangulated  hernia,  when  all  pre- 
vious attempts  had  failed. 


In  the  treatment  of  f<etid  wounds.  Dr.  B.  W. 
Richardson  {Asclepiad)  recommends  benzoated 
chloroform  as  an  antiseptic  of  decided  value.  It  is 
made  by  dissolving  three  drachms  of  pure  benzoic 
acid  in  twelve  ounces  of  chloroform,  and  filtering. 

In  a  case  of  fo-tid  ulcer  of  the  lower  extremities, 
after  the  bandage  has  been  applied,  he  prescribes  a 
fluid  drachm  of  the  solution,  poured  over  or  near  the 
ulcer,  the  deodorizing  effect  being  most  satisfactory. 

He  also  recommends  this  solution  as  the  most 
effective  for  removing  the  foetor  in  troublesome 
cases  of  fcetid  exhalations  from  the  feet.  Used  like 
eau  de  cologne,  he  finds  it  advantageous  to  rub  over 
the  hands  at  a  post-mortem  examination,  and  for 
similar  purposes  where  a  disinfectant  is  required. 


A  DISINFECTANT  o{ air  is  claimed  byM.  Keldyche 
to  have  been  found  in  the  use  of  eucalyptol.  He  has 
published  (.Vedical  Press)  the  results  of  a  series  of 
experiiuents  on  the  air  drawn  from  his  hospital 
wards. 

Air  which  has  been  saturated  with  eucalyptol  will 
no  longer  give  rise  to  colonies  of  bacilli  in  gelatine. 
The  spores  of  fungi  are  able  to  pass  unharmed,  but, 
as  their  action  on  the  higher  animals  is  probably 
limited,  it  is  not  of  much  importance.  If  confirmed 
by  independent  observations,  this  valuable  quality 
will  render  the  drug  worthy  of  wide-spread  employ- 
ment, for  no  other  disinfectant  is  known  which  can 
be  relied  upon  to  efl'ect  its  purpose  without  render- 
ing the  air  irrespirable,  besides  acting  injuriously  on 
furniture,  clothing,  etc. 


I.\  a  lecture  on  disinfectants  (T/iernp.  Gaz.),  Prof, 
Dujardin-Beaumetz,  after  a  long  enumeration  of  the 


For  the  disinfection  of  suppurating  wounds  of  all 
kinds.  Prof  Phelps  uses  a  saturated  solution  of 
hydrogen  peroxide.  A  piece  of  absorbent  cotton  is 
dipped  in  the  solution,  and  then  laid  on  the  slough- 
ing surface.  This  is  repeated  three  times  a  day, 
until  the  pus  disappears.  The  peroxide  has  the 
advantage,  besides  being  an  excellent  antiseptic,  of 
being  entirely  innocuous. 


Three  cases  of  heart  failure,  where  hypodermic 
injection  of  two  drops,  of  one  per  cent,  solution  of 
glonoin  (nitro-glycerine)  was  used,  respectively,  are 
reported  by  Dr.  M.  H.  Firnell,  (Phila.)  The  doc- 
tor says :  "One  who  has  seen  cases  of  heart  failure 
treated  in  the  usual  way,  can  have  no  conception  of 
the  brilliant  results  which  may  be  obtained  from 
this  agent." 


In  cases  of  mastitis,  in  the  Columbia  Hospital  for 
Women  (Obs.  Gaz.),  a  liniment  composed  of  half 
an  ounce  of  camphor,  dissolved  in  three  ounces  of 
turpentine,  has  been  found  most  effective  in  check- 
ing the  secretion  of  milk.  It  alleviates  pain,  lessens 
induration,  and  is  more  effective  in  reducing  inflam- 
mation than  any  other  remedy  that  has  been  tried. 


In  cases  of  incontinence  of  urine  in  children.  Dr. 
Chas.  W.  Earle  {Arch.  I'ed.)  recommends — other 
means  having  failed — to  try  the  use  of  the  sound. 
He  says:  "This  single  instrument  has  performed 
more  cures  in  my  practice  than  all  the  drugs  which 
I  have  prescribed,  and  as  many  as  have  been  cured 
by  operation  for  phymosis." 


MoNTEFUSCO,  physician  to  the  Contungo  Small- 
pox Hospital,  {Buffalo  Med.  Jour.)  recommends 
phenic  acid,  locally  and  internally,  as  the  best  treat- 
ment of  variola. 


THE  PHONOGRAPir  IN  PHYSICAL  DIAG- 
NOSIS. 

From  what  observations  I  have  practically  made, 
I  am  satisfied  that  the  phonograph  has  a  great  fu- 
ture, and  has  opened  up  an  entire  new  field  of  in- 
vestigation in  that  line. 

The  method  which  I  adopted  in  making  these 
experimental  physical  examinations  by  the  phono- 
graph was  carried  out  in  the  following  manner: 

The  phonograph  was  placed  on  a  suitable  table 
before  me;  a  tube  in  the  shape  of  the  deaf  conver- 
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sation  tube  was  then  attached  to  the  recordingcylin- 
der  of  the  phonograph;  the  other  end  was  phiced 
on  that  part  of  the  chest  which  was  to  be  explored; 
then  the  phonograph  was  set  in  motion  before  plac- 
ing the  tube  in  contact  with  the  chest.  In  order  to 
register  or  record  upon  the  wax  cylinder,  that  part  of 
the  chest  which  was  intended  to  be  examined,  it  was 
found  necessary,  either  before,  or  directly  after 
examining  any  part,  to  register  by  its  anatomical 
name  that  part  of  the  chest.  This  was  done  by 
speaking  into  the  phonograph,  so  as  to  be  able,  in 
reproducing,  to  distinguish  those  physical  sounds 
found  in  one  part,  from  the  other. 

For  example,  if  I  intend  to  examine  the  supra- 
clavicular region,  I  speak  into  the  phonograph 
while  in  motion,  before  placing  the  tube  on  the 
chest,  "Supra-clavicular  region."  By  so  doing, 
these  words  were  directly  registered.  I  now  place 
the  tube  on  that  part  of  the  chest,  and  examine 
slowly  and  thoroughly.  In  this  way  I  continue  to 
explore  the  entire  heart  and  lungs.  *It  will  be  found 
advantageous  to  allow  the  cylinder  to  make  a  num- 
ber of  revolutions  before  removing  the  tube  to 
another  part,  in  order  that  more  than  one  respira- 
tory sound  might  be  registered. 

This  is  also  to  be  carried  out  on  examining  the 
heart  sounds. 

When  I  was  finished  with  my  examination,  I 
turned  back  the  reproducer,  so  as  to  repeat  that 
which  was  registered  during  the  examination.  The 
phonograph  was  now  set  in  motion ;  a  direct  at- 
tached stethoscope  was  applied  to  my  ears,  from  the 
phonograph.  All  the  sounds  were  heard,  in  their 
varied  pitch  and  tone,  as  they  came  along,  with 
perfect  clearness.  The  words  and  sentences  that  I 
had  spoken  into  it,  for  the  purpose  of  recording  the 
landmarks,  were  all  reproduced. 

These  experiences  have  taught  me  in  how  many 
other  ways  and  manners  the  phonograph  may  be 
practically  applied  to  aid  us  for  all  purposes. 

With  some  extra  experimenting,  I  was  able  to 
apply  the  use  of  the  phonograph  in  such  a  manner 
as  to  throw  the  physical  sounds,  which  had  been 
previously  registered  upon  one  of  these  wax  cylin- 
ders, into  the  auditorium,  and  thereby  teach  directly 
a  larger  class  of  students.  It  is  a  known  fact  that 
one  can  learn  the  tune  of  a  song  quicker,  when  he 
repeatedly  hears  it,  than  when  he  tries  to  remember 
such  tones  and  sounds  as  they  are  taught  by  means 
of  words,  without  the  material  and  thought  togethe^ 
simultaneously. 

To  carry  out  my  purpose  for  this  manner  of  teach, 
ing  and  throwing  out  the  sounds  some  distance,  I 
was  obliged  to  make  the  iollowing  additional  trials, 
which  finally  led  to  success  : 

To  adapt  the  phonograph  for  the  above  aim,  the 
sounds  had  to  be  magnified  by  means  of  the  micro- 
phonic stethoscope,  thence  transmitted  to  the  pho- 
nograph, and  upon  the  cylinder  a  trumpet  of  tin 
was  then  made  use  of,  which  acted  as  a  resonator 
for  the  purpose  of  throwing  out  the  sounds  in  a  still 
more  magnified  state.  The  trial  proved  to  me  that, 
with  some  extra  attachments,  it  will  be  the  instru- 
ment for  carrying  out  that  purpose. 

It  is  further  possible  to  construct  a  physical-sign 
cabinet,  which  has  all  registered  cylinders  repre- 
senting the  different  diseases  of  the  lungs  and  heart. 
When  one  wishes  to  study  any  of  the  normal  or 
abnormal  sounds  of  the  heart  or  lungs,  he  can  pick 
out  of  his  cabinet  that  cylinder  which  has  registered 
upon  it  such  physical  sounds.— J.  M.  Bi.yer,  M.  D., 
in  JV.  V-  Medical  Record. 


OBITUARY. 

The  medical  profession,  and  the  scientific  world 
at  large,  mourns  the  loss  of  the  eminent  and  es- 
teemed  physiologist.    Dr.   John    Call    Dalton,   who 


died  at  his  residence  in  New  York  onjthe  morning 
of  the  1 2th  of  February,  at  the  age  of  64.  He  had 
been  suffering  for  some  time  from  kidney  trouble, 
and  an  operation,  made  necessary  by  the  disorder, 
was  recently  performed,  but  without  the  desired 
result.  Dr.  Dalton  was  president  of  the  New  York 
College  of  Physicians  and  Surgeons,  a  close  student, 
and  an  original  and  industrious  writer,  and  was  the 
first  professor  in  this  country  to  teach  physiology 
with  illustrations  in  vivisection.  He  was  born  at 
Chelmsford,  Mass.,  Feb.  2,  1825,  and  early  in  life 
evinced  a  fondness  for  the  study  of  medicine.  He 
was  educated  at  Harvard  University,  graduating 
from  the  College  in  1844,  and  from  the  University 
Medical  School  in  1847.  ^^^  developed  a  strong 
liking  for  literary  work,  coupled  with  a  taste  for 
physiology,  and  in  1851  attained  considerable  celeb- 
rity by  an  original  essay,  entitled,  "Corpus  Lu- 
teum,"  which  was  written  in  competition  for  the 
annual  prize  offered  by  the  American  Medical  Asso- 
ciation. The  reputation  acquired  by  this  effort  led 
to  his  appointment  as  professor  in  the  medical  de- 
partment of  the  University  of  Buffalo,  which  he 
resigned  in  1854,  to  accept  a  similar  professorship  in 
the  Vermont  Medical  College.  In  1859  ^^  removed 
to  the  Long  Island  College  Hospital,  and  remained 
there  for  two  years,  as  professor  of  physiology.  In 
April,  1861,  he  went  to  Washington,  as  surgeon  of 
the  7th  Regiment,  and  in  August  of  the  same  year 
was  appointed  brigade  surgeon  of  volunteers,  and 
served  until  March,  1864,  when  he  resigned.  Dur- 
ing the  winter  of  '64-'65  he  delivered  a  course  of 
lectures  on  physiology,  as  a  substitute  for  Dr. 
Alonzo  Clarke,  before  the  College  of  Physicians  and 
Surgeons,  of  New  York,  and  in  1865  accepted  the 
chair  of  physiology  in  that  College,  which  he  held 
until  1883,  when  he  resigned  it  to  accept  the  presi- 
dency of  the  institution. 

Dr.  Dalton  was  vice-president  of  the  New  York 
Academy  of  Medicine,  from  1874  to  1877,  and  was  a 
member  of  the  National  Academy  of  Sciences,  the 
New  York  State  Medical  Society,  the  American 
Medical  Association,  the  New  York  Society  of  Neu- 
rology and  Electrology,  the  County  Medical  Society, 
the  New  York  Pathological  Society,  and  the  Medi- 
cal Journal  Association  of  New  York  City. 

Dr.  Dalton  was  the  author  of  a  large  number  of 
works  and  magazine  articles  on  physiology  and 
other  medical  subjects.  Among  the  most  impor- 
tant may  be  mentioned:  "A  Treatise  on  Human 
Physiology,"  "  A  Treatise  on  Physiology  and  Hy- 
giene, for  Schools,  Families,  and  Colleges,"  "The 
Experimental  Method  of  Medicine,"  "Doctrines  of 
the  Circulation,"  "Topographical  Anatomy  of  the 
Brain,"  "Physiology  of  the  Cerebellum,"  "Anatomy 
of  the  Placenta,"  "Intestinal  Digestion,"  and  "Em- 
bryology." 

Dr.  Dalton  never  married.  His  family  home  is 
in  this  city  (Boston),  where  his  two  brothers  now 
reside.  The  funeral  services  were  conducted  at  the 
St.  Bartholemew's  Church,  of  New  York,  Feb.  14th, 
the  students  of  the  College  of  Physicians  and  bur- 
geons attending  in  a  body.  The  remains  were  in- 
tered  at  Lowell,  Mass.  J.   H.   E. 


Russian  Physicians. — Dr.  C.  Yaroshevski  con- 
tributes to  the  Russkaya  Meditsina  a  long  article  on 
the  state  of  the  medical  profession  in  Russia.  He 
points  out  that  there  are  only  18,000  doctors  for  a 
population  of  100,000,000,  or  one  medical  man  to 
every  6,500  persons.  This  number  of  doctors  in 
proportion  to  the  population  is  very  much  less  than 
in  other  European  countries,  yet  the  destitution 
aiinong  members  of  the  profession  is  alarming.  Of 
late  there  have  been  numbers  of  suicides  of  medical 
men  who  were  without  the  bare  necessaries  of  life. 
Tlie  fees  for  medical  attendance  are  very  low. 
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"I  HAVE  used  with  flatterinj^  results  Colden's  Liquid  Beef 
Tonic,  as  a  food  in  a  variety  of  cases — notably  in  cases  ot  gas- 
tric irritability,  and  sub-acute  inflammatory  conditions  of  the 
gastric  mucous  membrane." 

S.  H.  Fkazer,  M.  D.,  St.  Louis. 


If  any  of  our  subscribers  are  as  yet  unacquainted  with 
Bovinine,  we  would  suggest  a  perusal  of  the  attractive  adver- 
tisement of  Messrs.  A.  P.  Bush  &  Co.,  upon  another  page.  We 
take  pleasure  in  recommending  this  article  to  the  profession  at 
large,  from  our  own  personal  knowledge  of  its  excellence,  and  in 
view  of  the  high  indorsement  of  leading  medical  authorities. 


There  is  no  better  preparation  for  obtaining  the  effects  of  the 
remarkable  alkaloids  present  in  the  coca-plant  than  Afetcal/^s 
Coca  Wine.  It  is  of  uniform  and  standard  strength,  and  can 
always  be  relied  upon  as  fulfilling  in  every  respect  the  claims 
made  in  its  favor.  The  firm  of  T.  Metcalf  &  Co.  is  one  of  the 
oldest  and  best  known  drug  and  chemical  houses  in  this  city, 
and  all  their  preparations  have  an  enviable  reputation  for  purity 
and  superior  quality. 

The  Distilled  W'atek  Ice  Company,  of  Pine  Bluff,  Ar- 
kansas, has  closed  a  contract  with  Mr.  David  Boyle,  of  Chicago, 
for  a  20-ton  ice  machine.  This  machine  has  been  contracted  for 
to  he  delivered  in  December  next,  and  will  he  placed  in  position 
before  the  opening  of  the  next  ice  seasim.  This  is  the  third 
time  the  Distilled  Water  Ice  Company  has  found  it  necessary 
to  increase  its  plant,  and  the  capacity,  when  the  factory  is 
ready  for  business  next  season,  will  be  from  27  to  ^otons  of  ice 
per  day. 


Indian  Relics. — Students  of  archxology  are  found  in  every 
town  and  village  of  our  land,  and  every  State  has  yielded  up  to 
the  relic  hunter  more  or  less  specimens  of  the  Jiandiwork  of  the 
races  now  almost  or  altogether  extinct.  With  the  view  of 
uniting,  for  the  purposes  of  correspondence  and  study,  the  dif- 
ferent interested  persons  in  all  parts  of  tlie  country,  an  organi- 
zation was  recently  formed,  to  be  known  as  the  American 
Archaeological  Association,  /'lain  Talk,  a  bright  monthly 
paper,  published  at  5  Beekman  street,  New  York  City,  has  been 
selected  as  official  organ,  and  a  sample  copy  will  be  sent  free  to 
anyone  interested. 

HontforiVs  Acid  Pho>ipkate  acts  as  a  tonic  for  the  stomach 
and  nervous  system.  Its  specific  use  is  to  relieve  irritation  of 
the  bladder,  prostate,  testes  and  urethra,  and  to  improve  the 
nutrition  of  the  nervous  system.  Its  use  is  also  indicated  in  all 
pains  and  indammations.  Wherever  the  nervous  system  is 
necessitated  to  spend  its  force  and  energy,  the  true  remedy  ts 
acid  phosphate.  The  greater  the  wear  and  tear  the  more  neces- 
sary is  it  to  supply  nerve  food.  It  is  a  remedy  of  the  highest 
value  in  dyspepsia,  sick  headache,  mental  and  pliysical  exhaus- 
tion, nervousness,  diminished  vitality,  neuralgia  and  debility  in 
nursing  women.  Physicians  have  used  it  with  unqualified  sat- 
isfaction. The  utmost  reliance  can  be  placed  upon  it,  for  it  is 
without  an  equal  in  the  treatment  of  all  nervous  diseases. 

Dk.  William  A.  Hammond,  the  world-famed  specialist  in 
mind  diseases,  says  ; 

**New  York,  July  10,  iSSS. 

"I  am  familiar  with  various  systems  for  improving  the  mem- 
ory, including,  among  others,  those  of  Feinaigle,  Gouraud  and 
Dr.  Pick,  and  I  have  recently  bectnne  acquainted  with  the  sys- 
tem in  all  its  details  and  applications  taught  by  Prof.  Loisette. 
I  am  therefore  enabled  to  state  that  his  is,  in  all  its  essential 
features,  entirely  original ;  that  its  principles  and  methods  are 
different  from  all  others,  and  that  it  presents  no  material  analo- 
gies to  that  of  any  other  system. 

"I  consider  Prof.  I^oisette's  system  to  be  a  new  departure  in 
the  education  of  the  memory  and  attention,  and  of  very  great 
value;  that  it  being  a  systematic  body  of  principles  and  meth- 
ods, it  should  be  studied  as  an  entirety  to  be  understood  and 
appreciated;  that  a  correct  view  of  it  cannot  be  obtained  by 
examining  isolated  passages  of  it.  Willi  am' A.  Hammond. 
"To  Prof.  Loisette,  2^^  Fifth  Avenue,  N.  Y." 
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closely  that  little  explanation  is  necessary. 
It  will  be  noticed  that  two  cuts  are  made,  at 
right  angles  to  each  other,  through  half  the 
circumference  of  the  apple,  and  then  two 
more  cuts  of  one-quarter  the  circumference. 
Finish  the  process,  and  divide  the  fruit  into 


Miscellaneous  Egg  Lore 
Oatmeal  as  Food     . 


Currants  are  Small  Grapes 
Gleanings 


Editorial. — A  Walking  Fish 

Heat  and  Cold  in  Chemical  Reactions  .     .     . 

Scientific  Puzzles 

Meteorology  for  .March 

Astronomical  Phenomena  for  May    .     .     .     . 

The  An;tsthetic  Revelation 

Long  Beards        

Qiiestions  and  Answers 

Literary  Notes 

Medicine  and  Pharmacy. — The  Death  of  Fal- 

staff 

The  Pro  and  Con  of  Vaccination       .     .     .     . 

An  Improvement  Necessary 

Monthly  Summary  of  Medical  Progress     . 

Publisher's  Column 


7^ 
7- 
7- 

73' 
•74! 
75  \ 
75 
7.5 
76 
76 
76; 
7f'! 

77 
77 
78 
79 
80 


EaiQiliar  Scieijce. 


CURIOUS   WAYS   OF  CUTTING 
FRUIT. 

An  apple  may  be    cut    into    two    separate 
pieces  of  a  most  peculiar  shape,  with  the  aid 


Fijj.  2. 

the  two  pieces  represented,  which  can  easily 
be  put  together  or  separated,  and  will  puzzle 
the  uninitiated  as  to  just  how  they  were  made. 
To  cut  an  apple  into  halves  without  injur- 
ing the  skin,  take  a  fine  needle,  threaded  with 
1  2 


■g.  I. 


of  a    sharp-pointed    knife.     The    illustration 
ig.   i)   shows  the  lines  to  be  followed  so 


a  piece  of  strong  silk,  and  pass  it  through  the 
apple  in  the  direction  A — B  (Fig.  2.)  After 
pulling  the  needle  through,  pass  it  again  from 
B  to  C,  and  so  follow  the  dotted  lines  until  A 
is  reached  again,  and  the  silk  thread  com- 
pletely encircles  the  apple,  underneath  the 
skin.  By  pulling  carefully  upon  the  two 
ends  of  the  thread,  it  will  cut  entirely  through 
the   apple,  dividing   it   into    two   parts,  and 


when  it  is  peeled,  if  care  is  taken  to  cut  pretty 
deeply,  it  will  fall  apart,  much  to  the  wonder- 
ment of  those  who  have  previously  noticed 
the  skin  to  be  whole  and  unbroken.  The 
same  method  may  be  used  to  divide  the 
apple  still  further  into  quarters  or  eighths,  if 
one  has  the  necessary  patience. 

A  very  novel  and  beautiful  way  of  cutting 
an  orange  is  illu.strated  in  figures  3  and  4.  A 
small,  sharp -pointed  knife -blade,  and  an 
orange  with  a  smooth,  tough  skin  are  neces- 
sary. Make  the  cuts  as  shown  in  Fig.  3, 
Nos.  I,  2,  3,  and  then  cut,  as  shown  in  No. 
4,  entirely  through  the  pulp  of  the  orange, 
dividing   it   into    two    parts.      Care    must   be 


IMJJ.  4. 

taken  not  to  cut  into  the  curved  lines,  as  that 
would  spoil  the  whole.  If  properly  done,  the 
fruit  will  present  the  appearance  shown  in 
Fig.  4,  and  several  of  them  will  make  a  very 
pretty  ornament  for  the  table.  Of-  course, 
only  one  side  of  the  orange  is  represented  in 
the  diagrams,  but  the  reverse  side  is  cut  in 
exactly  the  same  manner.  Considerable  care 
will  be  necessary  to  do  the  work  successfullv, 
but  the  result  will  well  repay  the  trouble. 

The    above    illustrations     are     from     Ha 
Nature. 


Coal  Tar  Colors. — About  one  hundred  and 
fifty  colors  are  now  obtained  from  coal  tar,  which 
has  almost  entirely  supplanted  vegetable  and  animal 
dyes. 
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IRON   PYRITES,    OR   FOOLS'    GOLD. 

It  is  a  common  experience  with  chemists 
to  have  brought  to  tliem  for  examination,  a 
package  containing  some  crystals  of  a  yellow 
color,  which  the  finder  confidently  believes 
to  be  gold.  The  story  of  the  man  who 
brought  a  sample  to  Dr.  Jackson  for  examina- 
tion, after  he  had  married  the  widow  "who 
owned  a  whole  hill  of  it,"  instead  of  before, 
is  well  known,  and  his  unfortunate  experience 
serves  to  illustrate  the  old  proverb  that  "all  is 
not  gold  that  glitters." 

Iron  pyrites  (pronounced,  according  to  the 
best  authorities,  pi'-rites)  is  common  every- 
where, and  sometimes — but  not  often — really 
does  contain  a  trace  of  gold,  although  usually 
it  is  entirely  worthless. 

It  is,  chemically  considered,  a  disulphide 
of  iron,  Fe  S^,  containing,  when  pure,  46.7 
per  cent,  iron  and  53.3  per  cent,  sulphur. 
Unlike  gold,  it  is  one  of  the  most  abundant 
substances,  being  found  in  nearly  every  geo- 
logical formation,  and 
in  every  part  of  the 
world.  It  has  proba- 
bly been  formed  from 
sulphate  of  iron,  by  the 
action  of  organic  mat- 
ter, which  has  removed 
all  the  oxygen,  or,  in 
other  words,  reduced 
it  to  a  sulphide.  It  is 
very  hard,  being  but 
little  inferior  to  quartz 
in  this  respect,  and 
will  strike  fire  with 
steel,  like  Hint ;  hence 
the  name  of  pyrite — 
fire-stone.  In  this  re- 
spect it  is  quite  unlike 
native  gold,  which  is 
very  soft.  Its  lustre  is 
brilliant  and  metallic.  In  color  it  varies 
somewhat,  —  sometimes  it  is  pale  yellow 
and  closely  resembles  brass,  at  other  times 
it  has  the  color  of  gold,  and  sometimes 
it  is  brown  or  gray.  In  fine  powder  it  is 
brownish  black,  and  leaves  a  black  streak  on 
rough  porcelain  or  honestone. 

Pyrites  is  generally  found  crystallized  ;  gold, 
very  rarely.  Large  and  fine  crystals  of  py- 
rites have  been  found  iji  Colorado  and  on  the 
Isle  of  Elba.  In  limestones  and  slates,  small 
crystals  are  frequently  met  with.  The  crys- 
tals are  usually  cubes,  which  are  frequently 
striated  in  a  peculiar  manner,  so  that  the 
lines  on  sany  two  adjacent  faces  are  never 
parallel.  A  very  characteristic  form  of  crys- 
tal, although  much  rarer  than  the  cube,  is 
one  bounded  by  twelve  pentagonal  faces,  with 
or  without  three  smaller  faces  on  eight  of  the 
corners.  Another  very  interesting  form  of 
crystal  is  bounded  by  twenty  triangular  faces. 
This  last  is  the  result  of  combining  a  dodeca- 
hedron with  an   octahedron.     It   also   forms 


curious  twin  crystals,  one  of  which  is  known 
as  the  iron-cross,  and  looks  as  if  one  cube  had 
been  pushed  into  and  through  the  other  one. 

The  principal  use  of  ii'on  pyrites  is  in  the 
manufacture  of  sulphuric  acid,  but  in  England 
sulphur  is  also  made  from  it.  It  frequentl)' 
contains  arsenic,  which  then  passes  into  the 
acid  made  from  it.  Sometimes  it  contains 
selenium,  which  is  then  found  in  the  slime  on 
the  floor  of  the  leaden  chambers.  As  an  ore 
of  iron  it  is  practically  useless,  owing  to  the 
great  difficulty  of  removing  the  last  traces  of 
sulphur  and  other  injmious substances.  Slaty 
clay,  w^hich  contains  much  pyrites,  is  used  for 
making  alum,  for,  by  simplv  roasting  and 
exposing  to  the  air  in  a  moist  state,  sulphates 
of  aluminum  and  iron  are  formed,  which  need 
only  the  addition  of  an  alkaline  chloride, 
such  as  ammoniinn  or  potassium,  to  convert 
it  into  alum  and  remove  the  iron. 

Pyrites  sometimes  contain  gold,  and  those 
found  in  gold-bearing  districts  should  alwa\  s 


be  tested  for  the  precious  metal.  There  is  no 
characteristic  by  which  gold-bearing  pyrites 
are  readily  distinguished  from  the  ordinary 
sort,  and,  when  there  is  sufficient  reason  to 
suspect  the  presence  of  gold,  the  ore  shoidd 
be  submitted  to  a  competent  assayer  for  exam- 
ination, since  a  paying  quantity  of  gold  could 
easily  escape  detection  by  a  less  experienced 
person.  The  reduction  of  the  gold  in  pyrites 
is  attended  with  manv  difficulties,  but  they 
are  daily  being  overcome  in  practice. 

Before  closing,  we  would  mention  the  fact 
that  there  are  several  other  kinds  of  pyrites 
beside  iron  pyrites.  There  is  also  another 
disulphide  of  iron,  with  the  same  composition 
as  the  one  described,  but  lighter  in  color, 
called  Marcasite.  It  cyrstallizcs  in  the  tri- 
metric  system,  but  also  occurs  in  globular, 
reniform,  and  other  imitative  shapes,  resem- 
bling petrified  fruit,  and  massive.  It  is  much 
less  common  than  the  cubical  or  yellow  pyrites. 

Glance-cobalt  contains  arsenic  and  cobalt, 
as  well   as   iron  and   sulphur.      In  crystalline 


form  it  is  very  like  the  iron  pyrites,  but  in 
color  lighter,  with  a  faint  shade  of  pink.  It 
is  quite  rare,  being  found  chiefly  in  .Sweden. 
Alispickel,  also  called  arsenical  pyrites,  is  of  a 
steel-gray  color,very  hard, and  crystallizes  in  the 
same  form  as  marcasite.  It  contains  about  40 
40  per  cent,  of  arsenic.  It  is  found  in  Sweden, 
the  Hartz  Mountains,  and  this  country. 

Copper  pyrites  is  a  compound  of  sulphur 
with  iron  and  copper.  It  is  much  softer  and 
of  a  darker  color  than  iron  pvrites,  and  often 
exhibits  raijibow  tints.  Good  crvstals  are  not 
common,  and  the  surface  is  usually  irregular 
or  conchoidal.     It  is  a  valuable  ore  of  copper. 

All  kinds  of  pyrites  are  attacked  by  strong 
nitric  iicid  with  the  evolution  of  red  fumes  ; 
gold  is  not.  The  odor  of  burning  sulphur, 
and  sometimes  of  arsenic,  when  stronglv 
heated,  also  distinguishes  pyrites  from  the 
precious  metal. 

BUTTERFLY  DECALCOMANIA. 
Now  that  the  season  of  butterflies  is  nearly 
at  hand,  some  direc- 
tions for  transferring 
the  beautiful  colors  of 
tlieir  wings  to  paper 
so  that  they  can  be 
preserved  indefinite- 
Iv,  may  be  of  interest. 
The  process  is  a  very 
simple  one  and  only 
needs  a  little  care  and 
practice  to  obtain 
most  satisfactory  re- 
sults. 

The  color  of  the 
wings  of  butterflies 
is,  as  is  well  known, 
due  to  minute  scales 
with  which  they  are 
covered,  like  the  body 
of  a  fish.  These 
scales  are  very  loosely  attached  and  are 
rubbed  ofl"  at  the  slightest  touch,  as  e\ery 
one  knows  who  has  ever  handled  a  butter- 
fly. For  this  reason  they  can  easily  be 
transferred  to  paper,  porcelain,  glass  or  other 
substances,  by  a  process  almost  exactly  simi- 
lar to  that  used  in  transferring  decalcomania 
pictures. 

Having  obtained  a  suitable  specimen,  the 
wings  must  be  carefully  separated  from  the 
body  with  a  pair  of  fine  scissors.  A  solution 
of  the  best  gum  arable  must  be  previously 
prepared,  to  which  is  added  a  little  sugar,  a 
little  salt,  and  a  little  alum.  This  mucilage 
should  be  of  the  consistency  of  a  very  thin 
syrup.  Then  with  a  camel's-hair  brush  spread 
it  thinly  over  the  paper  so  as  to  roughly  form 
the  outline  of  the  space  to  be  occupied  by  the 
wings  (No.  I.)  The  wings  may  be  arranged 
either  open  or  closed  (a,  b.  No.  3)  but  space 
must  be  left  for  the  body  to  be  painted  in 
afterwards.  The  wings  are  then  carefully 
placed  in  position  upon  the  mucilage,  and,  if  a 
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reproduction  of  both  sides  of  them  is  de- 
sired, a  second  piece  of  paper,  also  covered 
with  miicihige,  is  placed  over  them  ;  the 
whole  is  placed  between  several  pieces  of 
blotting  paper,  and  pressed  strongly  together 
by  means  of  weights,  or  any  simple  form  of 
press, — a  letter  copying  press  answers  nicely, 
— and  left  for  about  twenty-four  hours. 

At  the  end  of  this  time,  after  the  mucilage 
has  become  thoroughly  dry,  the  two  sheets  of 
paper,  now  firmly  glued  together,  are  removed 
from  the  press  and  the  part  occupied  by  the 
wings  very  carefully  cut  out  with  the  scissors 
leaving  only  a  very  narro\v  margin  of  white 
paper.  This  margin  is  very  carefully  moist- 
ened with  water  by  the  aid  of  a  small  camel's- 
hair  brush,  when  the  two  pieces  of  paper  will 
separate,  leaving  on  each  a  perfect  imprint  of 
the  wings  in  their  natural  colors.  The  scales 
have  been  transferred  bodily  to  the  paper. 
Any  small  pieces  of  the  wings  that  may  still 
adhere  to  the  paper  can  be  removed  with  the 
point  of  a  needle. 

It  is  evident  that  in  these  transfers  we  see 
only  the  lower  surfaces  of  the  scales,  which 
are  next  to  the  wings,  and  in  some  butterflies 
this  lower  surface  is  of  a  very  different  color. 
To  obviate  this  difficulty,  they  must  be  trans- 
ferred once  more  so  that  we  may  obtain  a  posi- 
tive picture,  as  it  were,  of  the  wings.  To  do 
this,  take  some  fine  spirit  varnish,  such  as  is 
used  by  photographers,  and  carefully  paint  the 
first  copy  of  the  wings  with  it ;  then  lay  it 
face  downwards  upon  a  piece  of  heavy  glazed 
paper  or  cardboard,  and  put  it  in  the  press  until 
the  varnish  has  dried,  after  which  by  moistening 
with  water,  the  first  piece  of  paper  may  be  re- 
moved, leaving  the  image  of  the  wings  on  the 
cardboard,  right  side  up,  and  in  the  natural 
colors.  It  is  then  only  necessary  to  dry  it, 
paint  in  the  body  of  the  butterfly,  and  give  it 
another  thin  coat  ot  varnish  as  a  protection. 
In  some  species  of  moths  the  long  hairs  with 
which  the  bod}'  is  covered,  may  be  shaved  off 
and  added  to  the  drawing  with  good  effect, 
or,  with  large  specimens,  portions  of  the  skin 
itself  ma)'  be  removed  and  used  in  the  same 
way.  Usually,  however,  it  will  be  sufficient 
to  draw  or  paint  the  outlines  of  the  body  on 
the  cardboard,  in  the  blank  space  between  the 
transferred  images  of  the  wings. 

It  sometimes  happens,  especially  in  the  case 
of  butterHies  of  a  blue  color,  that  the  la\ers 
of  scales  absorb  some  of  the  mucilage  so  as 
to  change  their  color  almost  to  a  black.  The 
only  remedv  for  this  is  to  remove  the  gum  by 
careful  and  continued  washing,  and  the  final 
varnishing  must  be  omitted.  The  success  of 
the  whole  process  depends  upon  the  care  and 
skill  with  which  it  is  conducted,  but  when 
the  art  is  once  acquired,  it  will  prove  a  source 
of  much  pleasure,  and  the  transferred  speci- 
mens ma)-  even  be  of  scientific  value,  as  they 
can  be  easier  preserved  than  the  dried  insects 
themselves,   and  are  not  liable  to  be  injured 


by  the  numerous  parasites  or  accidents,  which 
so  often  destroy  collections  in  museums  and 
elsewhere. 
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BY    PROFESSOR  JAMES    H.  STOLLER. 

SECOND    PAPER. 

EVOLUTION  IN  PHYSICAL  NATURE. 

In  the  first  paper  we  saw  that  everything  that  be- 
longs to  the  world  of  human  affairs,  whether  mate- 
rial objects  or  social  institutions,  is  the  product  of  a 
process  of  evolution.  We  are  now  to  extend  our 
inquiry  into  the  realm  of  nature,  and  see  whether 
the  same  law  is  in  operation  there.  In  the  present 
paper  we  shall  consider  the  question  only  as  it 
relates  to  physical  nature,  that  is,  to  the  earth,  and, 
so  far  as  may  be,  to  the  heavens,  with  the  countless 
worlds,  surrounding  us.  Our  study,  therefore,  re- 
lates— first,  to  the  evolution  of  the  Earth,  and 
second,  the  evolution  of  the  Cosmos. 

The  Earth. — Definitely  stated,  our  inquiry  is, 
whether  the  globe  on  which  we  live  has  come  to  be 
as  it  now  is  by  a  process  of  progressive  change  from 
a  primal  unorganized  (homogeneous)  earth-mass. 
Or,  to  use  an  illustration  with  which  we  are  now 
familiar,  whether  the  earth  has  been  derived  from  a 
primordial  mass  by  a  process  of  gradual  formation 
(under  natural  agencies),  in  a  way  similar  to  that 
by  which  every  form  of  cutting-instrument  has  been 
derived  (under  human  agencies)  from  the  ancient 
stone  axe. 

This  illustration  will  also  help  us  to  understand 
the  nature  of  the  evidence  upon  which  the  answer 
to  our  inquiry  rests.  The  main  fact  of  the  evidence 
showing  the  evolution  of  cutting-instruments  is, 
that  we  are  able  to  trace  a  succession  of  forms  from 
the  original  instrument  to  those  of  to-day.  Now  we 
are  able  to  do  the  same  thing  in  respect  to  the  earth ; 
we  are  able  to  see  very  clearly,  by  means  of  the 
record  preserved  to  us  in  its  structure,  that  its  his- 
tory has  been  one  of  progression,  through  succes- 
sive stages,  from  a  simple  primitive  form  to  the 
complex  form  which  it  now  has.  It  is  true  that  the 
successive  forms  through  which  the  earth  has  passed 
have  not  been  separately  preserved,  as  have  been 
the  successive  fonns  of  cutting-instruments.  In  the 
case  of  the  latter,  as  we  saw  in  the  first  paper,  it 
would  be  possible  to  arrange  the  different  forms  in  a 
series,  showing  clearly  the  successive  steps  of  the 
evolution.  But  in  the  case  of  the  earth,  such  a 
series  of  separate  terms  does  not  exist.  The  series 
is  consolidated — the  successive  forms  are  superim- 
posed and  united  into  a  whole.  The  difference  is 
this :  In  the  one  case,  evolution  occurred  by  the 
successive  substitution  of  terms;  in  the  other  case, 
by  successive  modifications  of  the  original  term. 
Hence  the  result  of  the  process  in  the  former  mode 
of  occurrence  is  a  series  of  separate  forms,  bearing 
no  marks  of  their  origin  ;  in  the  latter,  a  single 
form,  but  bearing  distinct  marks  of  the  successive 
states  through  which  it  has  passed.  It  is  obvious 
that  the  evidence  of  evolution  in  the  latter  case  is 
even  more  convincing  than  in  the  former.  As  the 
rings  of  a  tree,  seen  in  a  section  of  its  trunk,  prove 
growth,  so  the  rock  formations,  seen  in  a  section  of 
the  earth's  crust,  prove  its  evolution. 

In  order  to  understand  clearly  the  fact  of  the 
earth's  evolution,  it  is  only  necessary  to  give  atten- 
tion to  the  ordinary  operations  of  nature,  now  going 
on  about  us,  and  then  to  consider  the  effects  of  these 
operations,  as  agents  in  building  up  the  earth  in 
past  ages.  We  have  only  to  assume  that  causes  sim- 
ilar to  those  now  in  operation  have  been  in  action  in 
all  past  time — in  other  words,  that  the  forces  of 
nature  (heat,  gravitation,  chemical  affinity,  etc.)  are 


permanent  forces — to  be  forced  to  conclude  that  the 
earth  has  been  built  up  gradually  and  progressively. 
Let  any  one  study  the  effects  produced  by  natural 
agencies  now  in  action — the  flow  of  rivers,  the 
movements  of  winds  and  tide,  the  action  of  rain  and 
frost,  the  disturbances  produced  by  earthquakes  and 
volcanoes,  the  various  other  operations  brought 
about  by  physical  and  chemical  forces — and  then  let 
him  reflect  that  these  agencies  have  been  producing 
the  same  effects  in  all  past  time,  and  he  will  realize 
that  the  earth's  history  has  been  one  of  continuous 
development,  that  is  to  say,  of  evolution.  For  ex- 
ample :  We  see  now  that  atmospheric  gases  decom- 
pose rocks  into  soils,  and  that  rains  wash  the  soils 
into  rivers,  by  which  they  are  carried  to  the  sea  and 
deposited  as  sediments.  Careful  observation  also 
shows  that  these  sediments,  having  undergone  con- 
solidation at  the  sea-bottom,  are  oflen  upraised  and 
added  to  the  land-sm-face.  Now  we  have  every 
reason  to  believe  that  these  processes  have  gone  on 
during  all  past  time,  and  thus  we  understand  in 
what  way  the  gradual  building  up  of  the  continents 
has  taken  place. 

But  we  are  not  left  to  mere  a  priori  reasoning  to 
prove  that  our  earth  is  the  product  of  an  evolution. 
The  question  is  forever  settled  by  the  evidence  fur- 
nished in  its  structure.  The  rock-strata  which  form 
its  crust  constitute  a  record  of  its  history  which  is 
beyond  question ;  for  it  is  a  record  whose  authen- 
ticity is  the  absoluteness  of  nature.  We  have  but  to 
notice  two  or  three  features  of  her  framework  of 
rock,  to  understand  how  it  tells  the  story  of  the 
earth's  evolution. 

1.  The  rocks  which  compose  the  earth's  crust, 
excepting  those  that  are  obviously  of  volcanic  ori- 
gin, are  stratified.  This  is  absolute  proof  that  they 
were  formed  under  water;  that  is  to  say,  they  were 
formed  either  by  the  consolidation  of  sediments 
brought  down  by  rivers  as  detritus  from  the  land,  or 
by  the  slow  accumulation  of  the  hard  remains  of 
organisms  inhabiting  the  water,  as  corals,  molluscs, 
etc.  By  the  former  process  were  formed  sandstones 
and  shales;  by  the  latter,  limestones  and  chalk. 
But  these  rocks  which  were  formerly  under  water — 
that  is,  were  sea-bottom — are  now  land-surface. 
Therefore,  all  lands  have  been  formed  by  elevation 
of  the  sea-bottom.  Keeping  this  fact  in  mind,  let 
us  next  observe  that  rocks  now  far  inland  often 
show  unmistakable  evidences  of  former  coast-lines. 
Such  evidences  are  ripple-marks,  sun-cracks,  worm- 
tubes,  and  tracks  of  animals.  The  position  of  these 
lines  is  usually  such  as  to  show  that  they  marked 
successive  sea-limits,  the  ocean  being  pushed  back 
step  by  step.  Now,  take  this  fact  in  connection  with 
the  one  just  mentioned — that  all  lands  have  been 
formed  by  elevation  of  the  sea-bottom — and  we  have 
conclusive  evidence  of  the  evolution  of  the  conti- 
nents :  to  the  primordial  land-mass,  upheaved  from 
the  sea,  there  were  added,  in  slow  succession,  area 
after  area,  likewise  raised  from  the  sea,  until  the 
present  extent  of  land-surface  was  reached.  Doubt- 
less there  were  occasional  interruptions  in  the  pro- 
cess,— areas  of  land,  rescued  from  the  sea,  sank 
again  beneath  the  waters,  and  the  work  of  elevation 
had  to  be  done  anew, — but,  upon  the  whole,  we  may 
say  with  certitude,  that  the  process  of  continent- 
making  was  steadily  progressive. 

2.  The  rocks  show  not  merely  that  the  continents 
attained  their  present  extent  by  a  progressive  up- 
rising of  the  land,  but  also  that  all  their  features- 
mountains,  plains,  valleys,  lakes,  and  rivers — came 
to  be  as  they  now  are  by  a  gradual  process.  By 
studying  the  arrangement  of  the  rock-strata,  keep- 
ing in  mind  that  the  lowest  are  the  oldest,  and  that 
discontinuity  or  unconformity  indicates  a  lost  inter- 
val, it  is  often  possible  to  trace  clearly  the  successive 
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steps  of  elevation  of  a  mountain  region.  And  that 
the  more  particular  formation  of  mountains,  giving 
them  their  characteristic  forms  —  peaks,  ridges, 
tables,  cmgs  —  proceeded  slowly  and  gradually,  is 
evident  in  the  fact  that  the  sole  cause  was  the  erosive 
or  denudating  action  of  flowing  water.  This  same 
agent  (river-erosion)  sculptured  out  the  valleys ; 
and  that  this  process  was  a  gradual  one,  is  manifest 
in  the  banks,  clifts,  or  terraces  that  show  the  height 
of  the  water  at  former  periods.  Indeed,  one  has 
only  to  consider  carefully  the  eftects  of  water  in 
motion,  from  the  time  it  falls  as  rain  to  the  time  it 
enters  the  sea  as  rivers,  to  understand  that  all  the 
features  of  our  old  earth's  face  have  been  shaped 
slowly  and  gradually.  Or,  adhering  to  the  method 
of  observation,  the  features  themselves  show  with 
equal  clearness  that  this  has  been  a  characteristic  of 
their  history. 

3.  The  rocks  not  only  record  the  history  of  the 
continents  and  their  features,  but  indicate  strongly 
that  our  earth  has  been  evolved  from  a  primordial 
homogeneous  mass.  Evidence  upon  this  question 
is  furnished  by  the  igneous  and  semi-igneous  or 
metamorphic  rocks.  It  need  only  be  said  here,  that 
these  rocks  show  unmistakably  that  they  were  for- 
merly in  a  fused  or  melted  condition,  due  to  the 
interior  heat  of  the  earth,  and  thus  furnish  strong 
evidence  in  favor  of  the  view  that  our  globe  was 
once  in  the  condition  of  an  incandescent  fluid  of 
uniform  composition.  If  this  be  true,  the  passage 
of  the  earth  from  this  state  to  that  of  which  we  have 
an  authentic  record  in  the  stratified  rocks,  must 
have  been  gradual  and  progressive, — that  is,  one  of 
evolution, — since  it  was  consequent  upon  the  slow 
cooling  off"  of  the  mass. 

It  may,  therefore,  be  considered  that  the  scientific 
doctrine  of  evolution,  as  applied  to  the  earth,  is 
absolutely  demonstrated.  We  may  speak  of  the 
evolution  of  the  earth,  not  as  a  theory,  but  as  a  fact. 
The  agents,  or  causes,  of  the  evolution  are  the  forces 
of  nature  —  the  forces  of  physics  and  chemistry. 
We  may  think  of  the  primordial  earth  as  a  great 
plastic  globe,  abandoned  to  the  action  of  these 
forces,  and  by  them  gradually  and  progressively 
molded  and  fashioned  to  its  present  shape.  But  it 
is  important  to  guard  against  the  idea  that  the  work 
of  the  evolution  of  the  earth  has  been  completed. 
The  process  is  now  going  on,  just  as  surely  as  at 
any  time  in  the  past.  The  same  agents  are  at  work, 
slowly  but  inevitably  carrying  forward  our  earth  in 
the  path  of  a  further  evolution.  The  changes  in 
the  face  of  the  earth  now  taking  place  about  us,  are 
continuous  with  those  that  have  been  going  on  dur- 
ing the  millions  of  years  of  the  past. 

The  Cosmos. — Looking  from  our  earth  to  the 
countless  worlds  that  people  space,  the  question 
arises,  whether  here,  too,  a  great  law  of  evolution  is 
in  operation.  It  may  be  said  at  once  that  we  do  not 
know  what  the  process  has  been  by  which  the  worlds 
were  made;  the  cosmos  contains  within  itself  no 
'•ecord  of  its  history  that  we  can  interpret  with  the 
certainty  with  which  we  read  that  of  the  rocks  of 
the  earth.  Nevertheless,  there  are  certain  facts 
which  indicate  strongly  that  evolution  is  a  great 
universal  law,  penetrating  the  farthest  realms  of 
space,  and  enduring  to  the  remotest  limits  of  time; 
that  just  as  gravitation  is  the  great  principle  by 
which  all  the  heavenly  bodies  are  sustained  in 
space,  so  evolution  is  a  great  principle  by  which 
they  have  been  formed  in  time. 

We  shall  best  understand  the  grounds  of  this  idea 
of  world-evolution  by  calling  to  mind  that,  from  cer- 
tain facts  in  regard  to  the  forms,  motions,  densities, 
etc.,  of  the  planets,  astronomers  were  long  ago  led 
to  suspect  that  our  planetary  system  was  formed  by 
a  process   of  evolution.     The    nebular   hypothesis. 


set  forth  by  Laplace  in  1799,  is  purely  an  hypothesis 
of  the  evolution  of  the  planets  and  their  satellites 
from  a  primal  nebulous  mass.  Imagine  a  huge  ex- 
panse of  fire-mist,  rotating  about  its  centre,  and 
gradually  contracting  by  loss  of  iieat.  Under  these 
conditions,  great  rings  are  thrown  oft'  from  the  ex- 
terior, and  these  finally  consolidate  into  spheres, 
revolving  upon  their  own  axes  at  the  same  time 
that  they  describe  orbits  about  the  original  centre — 
now  a  flaming  sun.  In  this  way,  briefly  stated,  was 
our  solar  system  formed.  It  is  sufficient  to  say  that 
this  hypothesis  has  received  the  careful  attention  of 
all  astronomers  since  Laplace's  time,  and  that  by 
many  it  is  considered  as  having  a  high  degree  of 
probability.  As  intimated  above,  it  furnishes  an 
explanation  of  the  chief  planetary  phenomena.  If, 
therefore,  evidence  points  to  an  evolutionary  process 
as  the  manner  of  formation  of  that  portion  of  the 
universe  best  within  reach  of  astronomical  study, 
we  have  an  a  priori  ground  for  thinking  that  the 
same  is  true  for  the  entire  cosmos. 

This  conclusion  finds  strong  support  in  the  recent 
discovery,  made  by  the  use  of  the  spectroscope,  that 
all  the  heavenly  bodies  appear  to  be  composed  of 
the  same  chemical  elements.  This  indicates  a  com- 
mon origin  for  all,  and  makes  the  view  of  a  primal 
universal  nebula  (fire-mist)  something  more  than  a 
mere  speculation.  But  if  this  was  the  original  con- 
dition of  the  cosmos,  it  is  impossible  not  to  think 
that  it  has  reached  its  present  constitution  by  a  slow, 
progressive  mutation — that  is,  by  evolution. 

A  theory  of  the  cosmos  has  recently  been  brought 
forward  by  Lockyer,  the  eminent  English  astrono- 
mer, and  has  received  general  attention.  It  sup- 
poses that  the  heavenly  worlds  have  been  formed  by 
a  process  of  slow  aggregation  of  meteoric  bodies. 
It  assumes  a  primal  nebulous  condition  of  the  uni- 
verse, and  the  nature  of  the  changes  by  which  the 
present  constitution  has  come  to  be,  is  referred  to 
by  the  author  as  an  evolution. 

Thus  we  see  that  we  have  evidence,  amounting  to 
actual  demonstration,  that  the  history  of  the  earth 
has  been  one  of  evolution  ;  and  that  no  theory  of  the 
cosmos,  accounting  for  the  known  facts  of  astronomy; 
can  be  framed  that  does  not  recognize  the  same  prin- 
ciple as  dominant  in  the  whole  realm  of  physical 
nature. 
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CORAL. 

Although  the  coral  polyps  are  so  simple  and  hum- 
ble, God  has  given  to  no  other  animal  the  power  to 
add  so  greatly  to  the  beauty  of  the  surface  of  the 
earth,  as  these  silent  ocean-workers.  Coral  is  sim- 
ply the  skeleton  of  the  polyps.  They  take  in  lime 
from  the  sea,  and  thus  secrete  a  framework  or  coral. 

There  are  no  muddy  shores,  no  cold  currents  to 
strike  them,  no  icy  water,  where  the  coral  insect 
flourishes.  At  the  depth  of  twenty  or  thirty  fath- 
oms the  architecture  begins,  and  ceases  when  the 
coral  rock  reaches  the  surface  of  the  water.  Near 
the  shore  of  an  island,  which  is  but  the  summit  of  a 
mountain  in  the  sea,  a  fringe  of  coral  is  formed. 
The  fringing  reef,  by  its  growth  and  the  sinking  of 
the  island,  becomes  a  barrier  reef.  A  coral  island, 
or  atoll,  is  the  result  of  a  further  subsidence  of  the 
bottom  of  the  ocean. 

On  the  reefs  of  coral  the  ocean  waves  deposit  sand 
and  sea-weed,  and  from  the  seed  brought  by  many 
agencies  to  the  soil  thus  formed,  a  beautiful  vegeta- 
tion springs  up.  Very  beautiful  must  be  these  "sea- 
snatched  isles."  A  low  rim  of  land,  mirroring  its 
palm  trees  in  the  clear,  calm  lagoon  of  water  it 
encloses,  with  the  restless  sea  forever  dashing  and 
breaking  against  it.  When  there  is  "calm  on  the 
seas,  and  silver  sleep,  and  waves  that  sway  them- 
selves in   rest,"  what  a   delight  it  must  be  to  look 


down  into  the  still  depths  of  the  ocean,  and  see  the 
beautiful  life  that  is  there — most  beautiful,  the  coral 
groves  of  every  hue  and  form. 

The  rate  at  which  coral  grows  is  but  half  a  foot  a 
century,  yet  some  of  the  most  important  changes 
which  our  earth  has  undergone  have  been  wrought 
by  these  animalcuUc.  And  still  the  great  work  goes 
silently  on,  and  the  ocean  realms  are  dotted  with 
emerald  gems,  and  shores  are  fringed  with  danger 
for  many  a  gallant  ship  freighted  with  human  souls. 

Were  it  not  for  the  coral  polyps,  where  now  there 
are  two  hundred  islands  in  the  Pacific,  there  would 
be  less  than  twenty.  So  a  wise  Providence  has. 
made  these  apparently  insignificant  insects  the 
agents  for  some  of  his  most  wonderfid  works. 

W. 


THE  CAMEL'S  HUMPS. 

Structurally,  of  course,  the  humps  are  nothfng^ 
— mere  lumps  of  fat,  collected  under  a  convenient  fold 
of  the  skin,  and  utterly  unprovided  for  in  the  frame- 
work of  the  skeleton.  When  the  animal  is  at  its 
best  and  well  fed,  they  are  full  and  plump,  standing 
up  on  his  back  firm  and  upright ;  but  on  a  long 
journey  they  are  gradually  absorbed  to  keep  up  the 
fires  that  work  the  heart  and  legs,  and  in  the  cara- 
van camels  which  arrive  at  the  coast,  the  skin  hangs 
over,  an  empty  bag,  upon  the  creature's  flanks,  bear- 
ing witness  to  the  scarcity  of  external  food  during 
the  long,  forced  march  from  the  interior.  A  starved 
small  camel  in  this  state  of  health,  far  more  closely 
resembles  a  Peruvian  llama  than  any  one  who  has 
only  seen  the  fine,  well-kept  beasts  in  European 
menageries  or  zoological  gardens  could  readily 
imagine. 

But  water  is  even  scantier  in  the  desert  than  food ; 
and  against  want  of  water,  therefore,  the  camel  has 
had  to  provide  himself,  functionally  at  least,  if  not 
structurally,  quite  as  much  as  against  want  of  herb- 
age. His  stomach  has  accordingly  acquired  the 
power  of  acting  as  an  internal  reservoir,  and  he  can 
take  in  as  much  water  at  the  Bahrs  or  Wadys,  where 
he  rests  for  a  while  on  his  toilsome  march,  as  will 
supply  his  needs  for  four  or  five  days  together. 
There  are  some  diflerences  in  this  respect,  however, 
between  the  two  chief  varieties  of  the  camel.  The 
African  kind  is  most  abstemious,  and  best  adapted 
to  sandy  deserts;  the  Bactrian,  a  product  of  more 
varied  and  better-watered  country,  is  larger  and 
stronger,  but  less  patient  of  hunger  and  thirst, 
while  at  the  same  time  it  can  manage  to  subsist  and 
to  make  its  way  into  a  somewhat  rockier  and  more 
rugged  country. — Gr.'^nt  Allen,  in  the  Popular 
Science  Monthly. 


SCIENTIFIC  BREVITIES. 

Quicksilver  Ore  in  layers  was  discovered  in  the 
year  1879  at  a  place  called  Nikitowka,  in  Russia. 
It  is  a  station  on  the  Kursk-Charkow-Asow  Rail- 
way. In  1885  a  company  was  formed  for  working 
this  ore,  and  w'ork  commenced  in  the  following 
year.  Thus,  since  April,  1886,  or  thereabouts,  the 
production  of  quicksilver  has  become  a  new  branch 
of  mining  industry  in  that  country,  which  promises 
to  give  fairly  satisfactory  results. 

Development  of  Seeds. — According  to  Schu- 
bater,  the  majority  of  plants  produce  larger  and 
heavier  seeds  at  the  north  than  at  the  equator,  and 
this,  according  to  him,  is  due  to  the  long  duration 
of  the  days  of  summer,  and  to  the  long  exposure  to 
the  sun.  Beans  carried  from  Christiania  to  Dron- 
theim  have  furnished  in  the  latter  locality,  seeds  that 
had  gained  sixty  per  cent,  in  weight.  Thyme  from 
Lyons,  planted  at  Drontheim,  has  gained  seventy- 
one  per  cent,  in  weight.  On  the  contrary,  the  .seeds 
of  northern  plants,  developed  in  more  temperate 
climates,  lose  in  weight. 
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Electrified  Steam. — Helniholtz  has  shown  that 
if  an  invisible  jet  of  steam  be  electrified  or  heated,  it 
becomes  visible  with  bright  tints  of  different  colors, 
according  to  the  potential  or  the  temperature. 

Extremes  Meetixc;. — Fort  Keogh,  Montana,  has 
the  widest  range  of  temperature  of  any  place  on 
earth.  Last  summer  the  thermometer  ranged  from 
120  to  130  degrees  above,  while  recently  it  marked 
65  degrees  below  zero— a  total  range  of  195  degrees. 

Determination  of  an  Alloy  of  Lead  and  Tin. 
— After  treating  such  alloy  with  nitric  acid,  in  order 
to  convert  the  tin  into  insoluble  stannic  acid,  it  is 
necessary  to  neutralize  the  excess  ot  nitric  acid  by 
adding  a  very  dilute  solution  of  sodium  hydroxide, 
until  a  slight  precipitate  of  lead  begins  to  appear. 
This  precipitate  is  then  re-dissolved  by  means  of  a 
few  drops  of  aceticacid,  and  theanahsis  is  conducted 
as  usual. 

A  New  Mineral,  of  exceptional  chemical  interest, 
has  been  discoverd  by  Mr.  Sperry.  of  Sudbury,  On- 
tario, Canada.  It  is  an  .  arsenide  of  platinum, 
PtAs2,  and  is  the  iirst  mineral  yet  found  containing 
platinum  as  an  important  constituent,  other  than 
the  natural  alloys  with  various  metals  of  the  plati- 
num group.  A  considerable  quantity  of  the  mineral, 
which  takes  the  form  of  a  heavy,  brilliant  sand, 
composed  of  minute,  well-defined  crystals,  has  been 
thoroughly  investigated  by  Prof.  Wells,  who  names 
it  "sperrylite,"  after  its  discoverer. 

A  New  Use  for  the  Electric  Lioht. — A  paper 
on  the  advantages  of  the  use  of  the  electric  light  in 
the  observations  of  marine  zoology  is  published  in 
the  Comptes  Rendus  by  M.  de  Lacaze-Duthiers.  An 
account  is  given  of  the  system  of  electric  light  now 
in  use  at  the  Arago  Laboratory  of  the  Banyuls  sta- 
tion, by  means  of  which  the  author  has  been  enabled 
to  carry  out  some  of  the  most  important  recent  ob- 
servations on  marine  life.  The  transparent  animals 
especially  caf  be  studied  with  advantage  in  a  lumin- 
ous atmosphere,  revealing  even  the  embryonic  or- 
ganisms, which  cannot  be  detected  in  ordinary 
light. 

The  Black  Waters  of  the  EqUATORiAL  Re- 
gions.— Certain  affluents  of  the  Orinoco  and  the 
Amazon  have  what  is  called  black  waters  (aguas 
negras.)  When  seen  in  mass  they  are  of  a  coffee- 
brown  or  of  a  greenish-black.  In  the  shade  they 
are  almost  black,  but  in  a  glass  they  are  brownish- 
yellow,  though  very  transparent.  They  have  no 
disagreeable  taste,  and  are  preferred  for  drinking. 
The  samples  of  these  waters  brought  for  analysis  by 
V.  Marcano  are  slightly  acid,  and  contain,  per  litre, 
0.028  grm.  of  humic  compounds.  There  is  no  lime 
(less  than  o.ooi  grm.  per  litre),  nitrates  are  totally 
absent,  and  the  total  inorganic  solids  do  not  exceed 
0.016  grm.  per  litre.  They  include  silica,  alumina, 
iron,  and  manganese  oxides  and  potassa,  with  traces 
of  ammonia.  They  do  not  undergo  any  chemical 
change  on  keeping. 

Depth  of  the  Ocean. — The  greatest  known 
depth  of  the  ocean  is  midway  between  the  island  of 
Tristan  d'Acunha  and  the  mouth  of  the  Rio  de  la 
Plata.  The  bottom  was  there  reached  at  a  depth  of 
40,236  feet,  or  eight  and  three-fourths  miles,  exceed- 
ing by  more  than  17,000  feet  the  height  of  Mount 
Everest,  the  loftiest  mountain  in  the  world.  In 
the  North  Atlantic  ocean,  south  of  Newfoundland, 
soundings  have  been  made  to  a  depth  of  4,580 
fathoms,  or  27,480  feet,  while  depths  equaling  34,- 
000  feet,  or  six  and  one-half  miles,  are  reported 
south  of  the  Bermuda  Islands.  The  average  depth 
of  the  Pacific  ocean  between  Japan  and  California 
is  a  little  over  2,000  fathoms  ;  between  Chili  and  the 
Sandwich  Islands,  2,500  fathoms,  and  between  Chili 
and  New  Zealand,  1,500  fathoms.  The  average 
depth  of  all  the  oceans  is  from  2,000  to  2,500 
fathoms. 
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POTASSIUM  AND  SODIUM. 

The  alkalies  potash  and  soda;  have  been 
known  from  the  earliest  times.  An  allusion 
is  made  in  the  ]?ible  to  a  substance  translated 
nitre,  but,  as  the  context  distinctly  refers  to 
its  eflervescing  when  vinegar  is  poured  over 
it,  carbonate  of  soda  (common  washing  soda) 
is  undoubtedly  referred  to.  The  salts  of  soda 
and  potash  were  confused  with  each  other 
until  the  year  1 756,  when  the  chemist  Duha- 
mel  first  made  clear  the  ditierence  between 
them.  Up  to  the  year  1S07,  however,  they 
were  considered  to  be  simple  substances.  In 
that  year,  Himiphrey  Davy  made  the  most 
important  discovery  that  they  were  salts  of  a 
metallic  base,  and  succeeded  in  decompo.sing 
them  with  a  powerful  galvaiiic  battery. 

Potassium  is  a  silvery  white  metal,  with  a 
specific  gravity  of  0.875,  being  the  lightest 
metal  known,  except  lithium.  It  melts  at 
144.5",  '*"''  '^''*'  such  an  intense  affinity  for 
oxygen,  that,  in  ordinary  air,  it  rapidly  unites 
with  it,  forming  a  cru.st  of  caustic  potash  on 
the  surface  of  the  metal.  In  perfectly  pure 
and  dry  air,  however,  no  change  occurs. 
When  thrown  upon  water,  it  rapidly  decom- 
po.ses  it,  imiting  with  the  oxygen,  and  setting 
the  hydrogen  free,  which,  owing  to  the  great 
heat  developed  in  the  reaction,  takes~fire  and 
burns  with  a  violet-colored  flame.  We  have 
thus,  apparently,  the  remarkable  phenomena 
of  a  metal  which  takes  fire  when  thrown  upon 
water.  Towards  the  end  of  the  experiment, 
the  hot  globule  of  potash  usually  explodes, 
and  it  is  a  wise  precaution  to  cover  the  metal 
with  a  bell  gla.ss  as  soon  as  it  is  thrown  upon 
the  water.  Only  a  small  piece  should  be 
used  lor  the  experiment,  and  it  must  not  be 
handled  by  the  fingers,  or  warmed  in  any 
way,  or  a  dangerous  explosion  may  occur 
when  it  is  brought  in  contact  with  water. 
On  account  of  this  remarkable  affinity  for 
oxygen,  potassium  must  be  kept  in  a  bottle 
filled  with  kerosene,  or  some  other  liquid 
free  from  oxygen. 

Potassiinn  is  made  in  larger  quantities  by 
reducing  from  a  mixture  of  carbon  and 
potassic  carbonate,  at  an  inten.se  heat.  An 
intimate  mixture  of  these  two  substances  is 
olitained  by  heating  crude  tartar  (hydro- 
potassic  tartrate)  in  a  closed  crucible  until  a 
charred  mass  is  obtained.  This  is  introduced 
into  an  iron  retort,  coated  with  fire-clay,  and 
submitted  to  an  intense  heat.  The  carbon 
reduces  the  potash  to  the  metallic  state,  and 
the  vapor  of  potassium  passes  out  through  a 
tube  into  a  condenser,  consisting  of  a  shallow 
iron  box,  where  it  is  rapidly  cooled,  and  the 
melted  metal  runs  off  into  a  vessel  of  oil 
placed  to  receive  it.  The  rapid  condensation 
of  the  potassium  vapor  is  a  very  important 
point,  as  otherwise  it  is  liable  to  form  a  pecu- 
I  liar  black  compound,  K2QO,j,   which  is  ex- 


cessively explosive.  When  the  '  metal  first 
began  to  be  prepared,  accidents  frequently 
happened  from  this  cause,  and  even  rtow  the 
process  is  one  that  requires  a  great  amount  of 
care  and  skill. 

Potassium  is  one  of  the  most  powerfid 
reducing  agents  known,  but  it  is  of  little  use 
in  the  arts,  and  is  rarely  seen  outside  of  a 
laboratory.  Its  nearest  relative,  sodium,  how- 
ever, has  recently  come  into  great  importance, 
and  is  at  present  made  in  very  large  quantities 
by  a  new  and  improved  process. 

Sodium  closely  resembles  potassium,  but  is 
less  active  chemically.  In  large  pieces  it 
may  be  kept  in  the  air  with  but  slight  oxida- 
tion. When  thrown  on  water,  it  decompo.ses 
it,  like  potassium,  setting  hydrogen  free,  but 
there  is  not  sufficient  heat  generated  to  ignite 
the  gas.  If  thrown  on  wet  blotting  paper, 
however,  so  that  the  metal  camiot  move  about, 
the  escaping  Indrogen  will  take  fire.  The 
same  precautions  are  advisable  as  in  the  case 
of  potassium. 

Sodium  was  formerly  made  like  potassium, 
by  heating  a  mixture  of  soda-ash,  coal,  and 
chalk.  Recently,  however,  a  Mr.  Castner,  of 
New  York,  has  invented  an  improved  pro- 
cess, bv  which  the  reduction  takes  place  at  a 
lower  temperature,  and  the  amoiuit  of  the 
product  is  much  increased,  while  the  cost  is 
greatly  reduced.  It  consists  in  melting  a 
mixture  of  caustic  soda,  and  an  artificial  car- 
bide of  iron,  prepared  by  coking  an  intimate 
mixture  of  finelv  divided  iron  and  pitch,  or 
other  hydro-carbon.  This  artificial  carbide  of 
iron  is  finely  ground,  and  added  to  the  caustic 
soda  in  iron  retorts.  Upon  heating,  the  me- 
tallic sodium  distills  over,  and  is  received  and 
condensed  in  suitable  vessels. 

The  exact  chemical  reactions  which  take 
place  in  the  Castner  process  are  not  fully  un- 
derstood. It  is  probable  that  the  action  is 
partly  mechanical,  the  heavy  particles  of  iron 
holding  the  carbon  down  below  the  surface  of 
the  melted  soda,  so  as  to  keep  the  mixture 
uniform  and  render  theVeduction  more  rapid 
and  certain.  At  any  rate,  the  process  is  a 
very  cheap  and  effective  one,  and  immense 
quantities  of  sodiimi  are  now  made  by  it,  one 
establishment  in  England  having  a  capacity 
of  a  ton  a  day. 

Sodium  is  a  powerful  reducing  agent,  and, 
being  cheaper  and  more  manageable  than 
potassium,  is  used  in  the  preparation  o(  mag- 
nesium, and  especiallv  aluminiinn.  This 
valuable  metal  can  be  reduced  from  its  ores  at 
a  cost  which  bears  a  direct  relation  to  that  of 
sodiimi.  The  greatest  importance  of  the 
Castner  process  is,  that  by  giving  us  cheap 
sodium,  we  can  obtain  cheap  aluminium. 
At  present,  the  price  of  the  latter  metal  is 
about  ten  dollars  a  pound,  but,  as  further  im- 
provements are  made  in  the  process,  we  may 
expect  to  see  it  still  cheaper,  although  we  are 
not  as  sanguine  as  some,  who  predict  that  it 
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will  become  cheaper  than  iron.  There  are 
certain  theoretical  considerations  which,  we 
think,  will  always  render  the  reduction  of 
aluminium  a  costly  process,  although  it  has  so 
many  important  uses  and  valuable  properties, 
that  "cheap  aluminium"  would  be  of  inesti- 
mable value  to  mankind,  to  say  nothing  of 
the  fact  that  every  clay  bank  furnishes  an 
abundant  supply  of  the  ore.  We  shall  await 
with  interest  future  developments  in  this  line. 
Sodium  unites  with  mercury,  forming 
sodium  amalgam,  which  is  used  in  extracting 
gold  from  its  ores,  and  is  also  a  valuable 
laboratory  reagent,  especially  in  investigations 
upon  the  hydro-carbon  compounds.  It  also 
forms  a  liquid  alloy  with  potassium,  which  is 
principally  of  theoretical  interest.  When 
Humphrey  Davy,  almost  a  hundred  years 
ago,  first  produced  a  few  grains  of  these  metals 
of  the  alkalies,  he  had  little  idea  of  the  prac- 
tical importance  of  his  discovery,  and,  in 
fact,  ten  years  ago  the  inetals  were  rarely  seen 
.outside  of  a  laboratory,  and  were  principally- 
used  for  the  performance  of  the  paradoxical 
experiment  of  "setting  water  on  fire." 


These  sulpho-chlorides,  moreover,  are  very  stable ; 
they  are  almost  perfectly  insoluble  in  water,  and 
may  be  digested  with  water  in  sealed  tubes  at  200° 
C.  without  undergoing  any  change.  They  are  also 
insoluble  in  both  hydrochloric  and  nitric  acids,  but 
dissolve  in  tlie  mixture  of  the  two  known  as  aqua 
regia.  They  were  finally  shown  to  be  distinct 
chemical  compounds,  and  no  mere  mechanical  mix- 
tures of  sulphur  and  chloride,  by  the  peculiar  action 
of  potassium  iodide  upon  them.  It  ni.iy,  therefore, 
be  considered  that  the  question  of  the  action  of  sul- 
phuretted hydrogen  upon  mercuric  chloride  has  now- 
been  definitely  settled. — Nature. 


THE  ACTION  OF  HYDRIC  SULPHIDE  UPON 
MERCURIC  CHLORIDE. 

Three  new  sulpho-chlorides  of  mercury  have  been 
isolated  by  Drs.  Poleck  and  Goercki,  of  Breslau. 
Every  student  of  chemical  analysis  is  familiar  with 
the  peculiar  changes  of  color  which  occur  when  a 
solution  of  mercuric  chloride  is  precipitated  by  sul- 
phuretted hydrogen  gas  ;  how  that  the  precipitate  at 
first  is  perfectly  w-hite,  shortly  passes  to  a  yellow, 
and  then  rapidly  darkens,  becoming  orange,  brown- 
ish-red, and  finally,  when  excess  of  the  gas  has  been 
led  through  the  solution,  perfectly  black.  The 
white  compound  first  formed  was  shown  so  long  ago 
as  1828  by  Rose  to  consist  of  a  sulpho-chloride  of 
the  composition  2lIgS.HgCl2;  but  the  further 
changes  appear  never  to  have  been  hitherto 
thoroughly  investigated.  The  Breslau  chemists, 
after  fully  confirming  the  composition  of  the  white 
substance,  now  show  that  the  darkening  is  due  to 
the  formation  of  successive  higher  sulpho-chlorides, 
SHgS.HgCls;  4HgS.HgCl2;  sHgS.HgCl,,;  the 
final  product  being,  of  course,  the  sulphide  of  mer- 
cury, HgS,  itself.  This  has  long  been  supposed  to 
be  the  case,  and  it  is  very  satisfactory  to  have  these 
various  sulpho-chlorides  at  last  isolated.  It  may 
readily  be  seen,  however,  that  by  simply  passing 
the  current  of  sulphuretted  hydrogen  until  the  pre- 
cipitate became  of  any  particular  tint,  one  would 
never  be  able  to  isolate  these  highercompouuds,  the 
mixture  becoming  more  complicated  every  minute. 
The  method  adopted,  after  many  fruitless  attempts, 
consisted  in  completely  precipitating  in  various 
experiments  quantities  of  mercuric  chloride  corre- 
sponding to  three,  four,  and  five  molecules,  respec- 
tively ;  the  precipitates  were  in  each  case  transferred 
to  a  flask  fitted  with  inverted  condenser,  and  digested 
for  some  time  with  a  fresh  quantity  of  the  chloride 
corresponding  to  another  molecule.  The  first  pro- 
duct, 3HgS.HgCl2,  possessed  a  brownish  color, 
and  the  two  higher  ones  more  and  more  nearly 
approximated  to  the  black  of  the  pure  sulphide  of 
mercury.  In  each  case  the  filtrate  was  found  to  be 
free  from  quicksilver  and  chlorine,  proving  that  the 
extra  molecule  of  the  chloride  had  in  each  case  com- 
bined, and  analysis  showed  that  the  precipitates 
really  possessed  the  compositions  above  indicated. 


IS  THERE  MORE  THAN  ONE  ELEMENTARY 
SUBSTANCE .' 
Analogy  forbids  us  to  believe  that,  down  to  a  cer- 
tain limit  of  dimensions  that  we  call  molecules,  the 
constitution  of  matter  is  of  a  wholly  diflerent  sort 
from  that  which  appears  on  sub-dividing  the  mole- 
cules. It  is  an  equally  incredible  assumption  that 
all  atoms  of  the  same  element  are  so  many  inde- 
pendent creations  exactly  alike  in  every  respect. 
Then,  as  our  knowledge  increases,  the  distinctions 
between  the  chemical  elements  are  becoming  less 
marked  and  their  relations  to  each  other  more  inti- 
mate. They  are  beginning  to  appear,  not  as  isolated 
units,  but  as  links  in  a  complex  network,  which 
presents  an  unbroken  continuity  throughout.  The 
recent  study  of  the  rarer  earths  leaves  us  in  doubt 
whether  we  have  an  indefinite  number  of  elements, 
or  only  one  under  unnumbered  manifestations;  and 
the  later  results  of  spectrum  analysis  seem  to  indicate 
quite  clearly  that,  at  the  high  temperatures  of  the 
sun  and  the  fixed  stars,  many  of  our  terrestrial  ele- 
ments are  decomposed.  From  a  mathematical  analv- 
sis  of  the  spectra,  Grunwald  maintains — and  sup- 
ports his  conclusion  by  a  remarkable  array  of  con- 
firmatory measurements — that  the  remarkable  solar 
spectrum  line  called  helium,  and  the  equally  well- 
marked  line  of  the  sun's  corona,  come  from  two 
constituents  of  hydrogen  gas,  the  first  of  which  is 
somewhat  heavier  and  the  last  far  lighter  than 
hydrogen  gas. — Prof.  Josiah  P.  Cooke,  in  the  Pop- 
ular Science  Monthly. 


THE  WHITENING  OF  BRICK  WALLS. 
The  unsightly  efflorescence  on  walls,  due  to  what 
is  termed  "saltpetring,"  and  noticed  generally  in  dry 
weather,  is  due,  according  to  Building  News,  to  sev- 
eral causes.  Perhaps  the  only  satisfactory  explana- 
tion is,  that  the  newly  built  brick  wall  is  exposed  to 
dampness,  or  dampness  in  co-operation  with  some- 
thing in  the  bricks  themselves.  It  is  stated  that 
bricks  made  from  clay  containing  iron  pyrites  are 
subject  to  this  efflorescence ;  that  the  sulphur  from 
the  fuel  converts  the  lime  or  magnesia  into  sul- 
phates, and  that  whenever  the  bricks  dry,  the  sul- 
phates evaporate,  leaving  behind  the  crystalline 
appearance  or  efflorescence.  The  evil  is  therefore 
due  to  the  chemical  action  that  takes  place  between 
the  sulphur  in  the  fuel  and  the  magnesia  in  the 
clay.  The  mischievous  part  of  the  efflorescence  is 
that  it  destroys  the  pointing,  and  injures  the  work 
generally.  Remedies  are  few.  The  chief  object  is 
to  stop  up  the  pores  with  some  solution  of  fatty  mat- 
ter, quick-lime,  and  cement  powder;  but  the  main 
thing  is  to  avoid  the  particular  clay  and  coal  fires 
employed  to  make  and  burn  the  bricks,  and  to  mix 
the  mortar  with  animal  fat. 


of  the  kind  were  caused  by  the  shutter  in  front  of 
the  lens  not  being  properly  adjusted,  so  that  it  acted 
more  or  less  as  a  diaphragm,  besides  which  the  lens 
would  not  be  whollv  uncovered. 

It  has  long  been  agreed  by  good  operators  that 
the  best  position  for  an  instantaneous  shutter  is 
immediately-  in  front  of  the  sensitive  plate,  and  the 
only  reason  why  the  plan  has  not  been  more  gen- 
erally followed  is  on  account  of  the  slightly  increased 
mechanical  difficulties  involved.  It  is  well  worth 
while,  however,  to  take  a  little  extra  trouble  in  the 
matter  if  the  best  results  be  aimed  at. 

As  high  an  authority  as  Mr.  William  England 
said,  during  the  meeting  of  which  we  speak,  that 
when  using  a  roller-blind  shutter  next  to  the  plate, 
he  had  found  that  a  slit  of  less  than  a  quarter  of  an 
inch  in  width  in  the  blind  was  quite  eifective.  If 
the  traction  upon  the  blind  was  made  sufficiently 
strong,  immense  r.-.pidity  could  be  obtained. — 
Science. 
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PRACTICAL  RECIPES. 

For  an  Expansive  Metal,  melt  together  nine 
parts  lead,  two  parts  of  antimony  and  one  part  bis- 
muth. 

French  Rouge. — Powdered  soapstone,  100 parts; 
carmine,  (number  40),  aViparts  ;  water  of  ammonia, 
(10  per  cent),  20  parts.  Treat  the  carmine  in  a  mor- 
tar with  the  water  of  ammonia.  When  it  is  dis- 
solved, add  the  soapstone  in  small  quantities  at  a 
time  with  thorough  trilmation. 

Useful  Cements. — For  mending  valuable  glass- 
ware, use  a  cement  made  with  five  parts  gelatine  to 
one  part  of  a  solution  of  acid  chromate  of  lime. 
Cover  the  broken  edges  w  ith  the  cement,  press  the 
parts  together,  and  expose  to  sunlight.  The  light 
hardens  the  cement,  which  will  then  withstand 
boiling  water. — For  sticking  leather,  paper  or  wood 
to  metal,  use  glue  to  which  has  been  added  a  little 
glycerine— say  a  tablespoonful  of  glycerine  to  a  gill 
of  glue.  This  is  a  good  cement  for  fastening  labels 
to  cans. 

Marking  Ink. — The  following  was  recommended 
some  years  ago,  as  being  indelible,  and  requiring 
no  heat :  Phosphate  of  manganese,  i  oz. ;  hydro- 
chloric acid,  I  oz. ;  anthracene,  Vi  oz. ;  potassic 
chromate,  Hi  oz. ;  gum  arable,  q.  s. ;  water,  'A  oz. 
The  phosphate  to  be  dissolved  in  the  acid,  and  the 
anthracene  added  in  the  water  and  potassic  chro- 
mate ;  add  the  gum  and  shake.  Write  with  any 
pen.  Aniline  black  is  also  used  for  the  same  pur- 
pose, thus:  Nigrosine,  27  grains;  hydrochloric 
acid,  60  drops;  alcohol,  45  drops.  The  mixture  is 
diluted  with  a  hot  solution  of  40  grains  of  gum  in  6 
fluid  ounces  of  water. 

Indian  Ink. — B.  Piffard,  in  Chemical  News,  gives 
the  following  process,  the  result  of  which,  he  says, 
seems  to  be  identical  with  what  is  sold  as  India  ink, 
so  far  as  the  general  uses  to  which  it  is  applied. 
An  excess  of  camphor  is  placed  in  sulphuric  acid, 
and  at  the  end  of  twenty-four  hours  there  is  a  gela- 
tinous mass  <Jf  a  slightly  reddish  color.  When  this 
is  heated  it  effervesces,  giving  oft"  fumes  of  sul- 
phurous acid,  and  turns  intensely  black.  By  evapo- 
ration, the  excess  of  camphor  and  acid  is  driven  oflf. 
The  remaining  mass  has  the  color  and  appearance 
of  India  ink.  When  a  portion  is  placed  in  water  it 
is  entirely  soluble. 


INSTANTANEOUS  PHOTOGRAPHY. 
At  a  recent  meeting  of  one  of  the  English  Photo- 
graphic Societies,  it  was  stated  that  unless  a  consid- 
erable portion  of  the  lens  was  uncovered  during  the 
instantaneous  exposure,  the  whole  of  the  image 
would  not  appear  on  the  plate.  It  was  claimed  that 
the  indistinct  weak  margins  sometimes  seen  in  work 


INDUSTRIAL  MEMORANDA. 

A  metallurgist  gives  as  a  reason  why  steel  w  ill 
not  weld  as  readily  as  wrought  iron,  that  it  is  not 
partially  composed  of  cinder,  as  seems  to  be  the  case 
with  wrought  iron,  which  assists  in  forming  a  fusi- 
ble alloy  with  the  scale  of  oxidation  formed  on  the 
surface  of  the  iron  in  the  furnace. 
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The  Largest  Railway  Station  in  the  World, 
is  the  one  at  Frankfort-on-the-Main.  It  covers  a 
superficies  of  335,916  square  feet.  Hitherto,  the 
largest  stations  have  been  the  Saint  Pancras  at 
London  (166,6^5  square  feet),  and  the  Sile-sia  station 
at  Berlin  (130,000  square  feet.)  That  of  P'rankfort 
is  double  the  size  of  the  first  named. 

Inspection  of  the  Interior  of  Steam-Boilers. 
— Mr.  E.  Blass,  a  German  scientist,  has  used  an  in- 
candescent lamp  for  actual  inspection  of  the  inside 
of  boilers  under  steain.  A  thick  glas.s  tube  was  in- 
troduced through  a  stuffing  box,  a  small  incandescent 
lamp  was  lowered  into  this,  and  lighted  b_v  means  of 
a  small  battery.  Bj  this  means  the  whole  of  the 
boiler  was  lighted  up,  and  could  l)e  inspected 
through  a  thick  glass  plate  inserted  in  the  boiler. 

Engraving  by  Electricity. — A  process  of  en- 
graving on  glass  and  crystal  by  electricity  has  been 
communicated  to  the  French  Academy  of  Sciences 
by  .M.  Plante.  The  plate  to  be  engraved  is  covered 
with  a  concentrated  solution  of  nitrate  of  potash, 
and  put  in  connection  with  one  of  the  pol!s  of  the 
battery,  and  the  design  is  traced  out  with  a  fine 
platinum  point  connected  to  the  other  pole.  The 
results  are  said  to  be  of  marvelous  delicacy. 

A  Large  Corpor.\tion. — The  total  miles  of 
wire  controlled  by  the  American  Bell  Telephone 
Company  is  145,732,  of  which  S.ooo  are  under 
ground.  The  total  number  of  employes  is  6,132, 
and  the  total  number  of  subscribers  158,732.  The 
statement  of  the  treasurer  shows  that  the  earnings 
from  all  sources,  last  year,  were  $3,453,027.70,  and 
expenses  $1,242,430.89,  leaving  the  net  eurnings 
$2,210,956.81.  The  dividends  paid  during  the  year. 
16  per  cent,  on  the  capital  stock,  amounted  to 
$1,568,326. 

Rubber  Pavements. — In  several  cities  in  Ger- 
many, notably  Berlin  and  Hamburg,  the  experiment 
is  being  made  of  a  compound  for  paving  purposes, 
the  principal  ingredient  of  which  is  india-rubber. 
As  lar  as  heard  from,  this  paving  is  very  satisfactory, 
although  no  facts  are  given  as  to  the  cost.  The 
india-rubber  combines  some  elasticity  with  durabil- 
ity, is  not  affected  by  heat  or  cold,  and  in  particular 
does  not  become  slippery  when  wet,  as  does  asphalt. 
The  roadway  over  the  Goethe  bridge  in  Hanover  is 
also  said  to  have  been  paved  with  this  compound, 
and  to  have  been  found  very  satisfactory. 

Fire  and  Water-proof  Paper. — Among  the  re- 
cent German  patents,  there  is  one  for  an  article 
which,  if  it  turns  out  to  be  all  that  is  claimed  for  it, 
will  be  immensely  valuable.  It  is  for  a  fire  and 
water-proof  paper,  and  was  granted  to  M.  Ladewigg. 
The  process,  in  brief,  is  as  follows :  Twenty-five 
parts  of  asbestos  are  mixed  with  from  twenty-five 
to  thirty  parts  of  aluminum  sulphate,  moistened 
with  a  solution  of  zinc  chloride,  and  well  washed 
in  running  water.  The  pulp  is  then  treated  with  a 
solution  of  one  part  of  resin  soap  and  eight  to  ten 
parts  of  pure  aluminum  sulphate,  after  which  it  is 
made  into  paper  exactly  as  rag  pulp  is. 

Novel  Lighting  System  for  Paris. — A  F"rench 
electrician,  M.  G.  A.  Tabourin,  has  invented  a 
novel  method  of  lighting  the  streets,  which  will  do 
away  with  underground  mains,  and  permit  the  rapid 
extension  of  electric  light  throughout  Paris,  without 
interfering  with  the  gas  companies.  In  this  system, 
each  gas  lamp  is  to  be  furnished  at  its  base  with  a 
small  rotary  gas  engine,  ten  inches  in  diameter, 
and  a  small  dynamo,  and  these  small  installations 
are  to  supply  lamps  on  the  top  of  the  lamp  posts, 
thus  burning  gas  at  the  bottom  and  producing 
electric  light  at  the  top  of  each  post.  The  inventor 
oflfers  to  run  at  his  own  cost  for  several  days,  oppo- 
site the  Theatre  Francais,  one  of  these  electric  lights 
on  his  new  system. 


J^oiQe,  Barni,  aijd  Gardeij. 


THE  REASON  WHY. 

Vegetabi.e.s  and  meats  are  sealed  up  in  air- 
tight vessels  to  preserve  them,  so  that  the 
bacteria,  or  minute  organisms  which  are  al- 
ways present  in  the  air,  and  which  would 
cause  them  to  putrefy  and  decay,  are  thus 
excluded.  The  jars  are  heated  before  tiiey  are 
finally  sealed,  so  as  to  destroy  any  bacteria 
that  may  already  be  present  in  the  food. 

Blueing  is  added  to  the  water  in  which 
linen  is  washed,  to  neutralize  the  dull  yellow 
tint  which  clean  linen  always  possesses.  Blue 
and  yellow  are  complementarv  colors — that 
is,  when  mixed  together  they  make  white — so 
that  the  peculiar  shade  of  yellow,  which  is 
common  to  all  intensely  white  bodies,  and 
which  may  be — partially,  at  least, — an  optical 
illusion,  is  neutralized  by  the  blue.  Paper, 
sugar,  starch,  and  many  other  substances  are 
treated  in  the  same  way. 

Baking  powders  are  mixtures  of  chemicals 
which,  when  moistened,  liberate  carbonic 
acid  gas.  They  are  added  to  the  Hour  used 
in  bread-making,  so  that  the  gas,  as  it  escapes, 
may  puft"  up  the  dough,  rendering  it  spong>- 
and  light.  Yeast  serves  the  same  piupose  by 
causing  a  fermentation  in  the  flour,  which 
also  develops  carbonic  acid  gas. 

The  experienced  housekeeper  is  careful 
not  to  boil  preserves  and  jellies  too  long  after 
the  sugar  has  been  added,  because  the  acids 
in  the  fruits  may  cause  the  sugar  to  "invert," 
or  split  up  into  two  other  forms  of  sugar, 
neither  of  which  possesses  much  sweetening 
power.  Neither  will  she  boil  jellies  made 
from  gelatine  too  long,  or  a  chemical  change 
will  take  place,  and  the  gelatine  lose  its 
power  of '"setting,"  or  gelatinizing. 

Dry  wood  gives  a  hotter  fire,  and  is  more 
economical  to  burn  than  green  wood,  because 
the  latter  contains  more  water,  and  a  large 
part  of  the  heat  of  the  fire  is  wasted  in  con- 
verting it  into  steam,  which  passes  off  up  the 
chimney,  thus  carrying  the  heat  into  the  outer 
air,  where  it  is  wasted. 

Soap-suds  are  better  than  water  for  washing 
purposes,  because  the  soap  forms  a  chemical 
combination  with  the  greasy  matters  present, 
and  renders  them  soluble  in  water.  Without 
this  help,  the  water  could  not  dissolve  them. 

Hard  water  is  wasteful  of  soap,  because  it 
contains  lime  salts,  which  form  an  in.soIuble 
compound  with  the  soap,  thus  rendering  a 
part  of  it  useless. 

Oil  collects  on  the  outside  of  lamps,  because 
of  the  capillary  attraction  of  the  wick,  which 
draws  it  up  from  the  inside,  and  allovvs  it  to 
run  over  the  top  of  the  tube  in  which  the 
wick  is  placed.  To  prevent  this,  turn  the 
wick  down  below  the  top  of  the  wick-tube 
when  the  lamp  is  not  in  use. 

Cake  will  "fall"  while  baking,  if  the  oven 
is    suddenly    cooled,  because   the  steam  and 


gases  which  puft'  it  up  and  make  it  spongy, 
are  condensed,  and  escape,  before  the  albu- 
men or  egg  in  the  cake  has  become  coagulated 
and  hard.  Albimien,  or  white  of  egg,  is  a 
liquid  at  ordinary  temperatures,  but,  at  tlie 
heat  of  the  baking  oven,  becomes  a  firm  and 
hard  solid,  giving  stiffness  and  body  to  the 
cake  which  contains  it. 

Wet  clothing  hung  out  on  the  line  will  dry 
when  the  temperature  is  below  freezing, 
because  ice  evaporates  into  the  air,  just  as 
water  does,  although  more  slowly,  without 
passing  tiirough  the   intermediate  liquid  state. 

The  "fur"  on  the  inside  of  the  tea-kettle 
comes  from  the  salts  of  lime  in  the  water. 
They  are  held  in  solution  by  the  carbonic  acid 
gas  present,  but  when  this  is  driven  off  by 
boiling,  thev  are  precipitated  on  the  sides  of 
kettle.  Scale  in  steam-boilers  is  due  to  the 
same  cause. 

Cider  is  turned  into  vinegar  upon  exposure 
to  the  air,  by  the  oxygen  gas  in  the  air,  which 
unites  with,  or  oxidizes,  the  alcohol,  changing 
it  intf)  acetic  acid,  of  which  vinegar  is  only  a 
weak  solution. 

Pitkles  are  colored  green  by  boiling  in  a 
copper  kettle,  because  the  vinegar  unites  with 
the  copper,  forming  a  green-colored  salt,  sim- 
ilar to  verdigris.  As  this  coloring  matter  is 
unwhole.some  and  poisonous,  the  practice  is 
not  one  to  be  recommended. 

Tea,  coffee,  and  .spices  lose  their  strength 
when  kept  in  open  boxes,  because  they  con- 
tain volatile  flavoring  oils,  which  gradually 
evaporate  when  exposed  to  the  air.  Always 
keep  them  in  tight  cans  or  bottles. 

Soot  falls  down  the  chimney  before  a  storm, 
because  the  air  at  that  time  contains  more 
moisture.  Soot  is  hygroscopic — that  is,  it 
absorbs  the  moisture  from  the  air, — and,  be- 
coming heavier,  detaches  itself  from  the  sides 
of  the  chimney. 

Butter  becomes  rancid,  because  of  the  for- 
mation in  it  of  butyric  acid,  by  a  peculiar 
fermentation.  As  this  ill-smelling  acid  is 
volatile,  and  is  driven  off"  at  high  temperature, 
rancid  butter  may  sometimes  he  used  for 
cooking  purposes  without  offence. 

Syrup  and  molasses  will  sometimes  begin 
to  ferment,  or  "work,"  in  exactly  the  same 
way  that  bread  does  while  rising.  It  can  be 
stopped  by  boiling  them,  which  kills  the 
yeast  plant  upon  which  the  fermentation 
depends. 

Carpets  and  upholstery  fade  when  exposed 
to  the  sun,  because  of  the  actinic  or  chemical 
power  of  the  sun's  rays,  which  decompose 
the  dye-stufTs.  The  process  is  closely  analo- 
gous to  that  which  occurs  in  the  taking  of 
photographs. 

Glassware  cracks  when  placed  in  hot 
water,  because,  being  a  poor  conductor  of 
heat,  the  outside  becomes  hot,  and  expands, 
while  the  interior  is  still  cool.  The  strain 
resulting  from  this  unequal  expansion  causes 
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the  fracture.  For  this  reason,  thin  glass, 
which  is  quickly  heated  through,  is  less  likely 
to  break  than  the  thick,  heavy  varieties. 

«^v 

MISCELLANEOUS  EGG  LORE. 

The  yolk  of  egg  alone  is  better  for  invalids, 
and  will  be  frequently  relished  when  the  white  would 
be  rejected. 

When  cream  cannot  be  procured  for  coffee,  the 
yolk  of  a  soft-boiled  egg  is  a  very  good  substitute. 

To  prevent  the  juice  of  fruit  pies  from  soaking 
into  the  bottom  crust,  wash  the  crust  over  with  a 
beaten  egg  before  putting  in  the  fruit. 

When  making  frosting  in  warm  weather,  set  the 
whites  of  the  eggs  on  ice  for  a  short  time  before 
using. 

If  the  eggs  you"  have  to  use  for  frosting  are  not 
quite  as  fresh  as  you  could  desire,  a  pinch  of  salt 
will  make  them  beat  stiffen 

The  white  of  an  egg,  an  equal  quantity  of  cold 
water,  and  confectioner's  sugar — triple  X — sufficient 
to  make  it  the  required  consistency,  makes  a  frosting 
which  is  very  nice,  and,  as  it  requires  no  beating,  is 
very  easily  made. 

When  beaten  eggs  are  to  be  mixed  with  hot  milk, 
as  in  making  gravies  or  custards,  dip  the  hot  milk 
into  the  beaten  eggs  a  spoonful  at  a  time,  stirring 
well  each  time,  until  the  eggs  are  well  thinned,  then 
add  both  together;  this  will  prevent  the  eggs  from 
curdling. 

It  is  often  a  question  what  to  do  with  either  the 
whites  or  yolks  of  eggs  which  are  sometimes  left 
after  making  cake,  frosting,  etc.  Either  will  keep 
well  for  a  day  or  two,  if  set  in  a  very  cool  place, — 
the  yolks  well  beaten  and  the  whites  unbeaten. 

Whites  or  yolks  of  eggs  may  be  used  with  whole 
eggs  in  any  cake  or  other  recipe  calling  for  eggs, 
counting  two  yolks  or  two  whites  as  one  egg. 

Sort  out  the  little  eggs  and  keep  them  for  settling 
coffee,  using  the  larger  ones  for  cake. 

When  eggs  are  cheap  and  plentiful  in  summer, 
wash  all  those  used  in  cooking  before  breaking. 
Save  the  shells,  and,  when  a  quantity  are  dry,  crush 
them  fine ;  beat  half  a  dozen  eggs  well  and  stir  them 
into  the  shells.  Spread  them  Avhere  they  will  dry 
quickly,  and,  when  thoroughly  dry,  put  in  a  thin 
cotton  bag  and  hang  in  a  very  dry  place.  In  the 
winter,  when  eggs  are  scarce  and  dear,  atablespoon- 
ful  of  this  mixture  put  in  a  cup,  a  little  cold  water 
poured  over  it  and  left  to  stand  over  night  or  for 
a  half  an  hour  or  so  in  the  morning  before  break- 
fast, will  answer  every  purpose  of  a  whole  egg  in 
settling  coffee. 

Egg  stains  can  be  easily  removed  from  silver  by 
rubbing  with  a  wet  rag  dipped  in  table  salt. 

T«  clean  vinegar  bottles  and  cruets,  crushed  egg- 
shells in  a  little  water  are  as  good  as  shot,  besides 
being  healthier  and  handier. 

To  mend  broken  china,  use  a  cement  made  by 
stirring  plaster  of  paris  into  the  white  of  an  egg. 

An  egg,  well  beaten,  and  added  to  a  tumblerful  of 
milk,  well  sweetened,  with  two  tablespoonfuls  of 
the  best  brandy  or  whisky  stirred  in,  is  excellent  for 
feeble  or  aged  persons  who  can  take  little  nourish- 
ment. 

Eggs  are  valuable  remedies  for  burns,  and  may  be 
used  in  the  following  ways  :  The  white  of  the  egg 
simply  used  as  a  varnish  to  exclude  the  air;  or,  the 
white  beaten  up  for  a  long  time  with  a  tablespoonful 
of  fresh  lard  till  a  little  water  separates;  or,  an  ex- 
cellent remedy  is  a  mixture  of  the  yolk  of  egg  with 
glycerine,  equal  parts;  put  in  a  bottle  and  cork 
tightly  ;  shake  before  using;  will  keep  for  some  time 
in  a  cool  place. 

For  inflamed  eyes  or  eyelids,  use  the  white  of  an 
egg  beaten  up  to  a  froth  with  two  tablespoonfuls  of 


rose-water.  Apply  on  a  fine  rag,  changing  as  it 
grows  dry;  or,  stir  two  drachms  of  powdered  alum 
into  the  beaten  whites  of  two  eggs  till  a  coagulum  is 
formed.  Place  between  a  fold  of  a  soft  linen  rag  and 
apply. 

For  a  boil,  take  the  skin  of  a  boiled  egg,  moisten 
it  and  apply.  It  will  draw  ofl'  the  matter  and  relieve 
the  soreness  in  a  few  hours. 

To  cleanse  the  hair  and  promote  its  growth,  rub 
the  yolk  of  an  egg  well  into  the  scalp,  and  rinse  out 
thoroughly  with  soft  warm  water. 

The  eggs  of  the  turkey  are  nearly  as  good  as  those 
of  the  hen,  and  that  of  the  goose  is  about  as  prefera- 
ble for  most  culinary  purposes.  Ducks'  eggs  have  a 
richer  flavor,  but  are  not  as  desirable  to  eat  alone ; 
they  are,  however,  as  good  for  all  purposes  of  cook- 
ery, and  for  puddings  and  custards  superior  to  any. 
The  eggs  of  the  guinea  hen  are  also  good  for  all 
culinary  purposes. — Oood  Housekeeping . 


OATMEAL  AS  FOOD. 

Oatmeal  has  recently  received  some  adverse 
criticisms.  This  is  not  surprising,  as  no  food  article 
is  just  the  thing  in  every  case  or  at  ail  times.  Our 
daily  experiences  convince  us  of  such  truth,  by  likes 
and  dislikes  for  very  common  and  the  most  whole- 
some foods.  It  is  natural  and  best  to  have  some 
variation  of  the  diet.  One  thing  may  be  just 
adapted  to  the  state  of  the  individual — bodily-  and 
mentally — at  one  time  and  not  at  some  other;  while 
with  another  person  it  may  never  agree.  The  so- 
called  "eternal  fitness  of  things"  needs  to  be  care- 
fully studied  before  deciding  an  important  question 
too  hastily. 

Without  entering  into  lengthy  and  uninteresting 
details,  chemistry,  physiology,  and  experience,  all 
prove  oatmeal  one  of  the  most  valuable  cereal  foods 
for  producing  good  muscles  and  clear  heads.  Why, 
then,  is  it  frequently  found  to  disagree.'  It  is  easily 
answered.  By  being  used  almost  exclusively  as 
mush,  it  is  swallowed  so  easily  that  it  is  not  properly 
mixed  with  the  saliva — the  first  step  for  digestion. 

When  there  is  little  or  no  saliva,  as  in  some  dis- 
eases, there  is  also  a  very  weak  or  no  digestion.  A 
good  authority  says,  "No  saliva,  no  digestion."  If 
any  soft  food,  mush,  toast,  etc.,  is  swallowed  too 
rapidly,  or  any  food  is  washed  down  with  tea,  coffee, 
milk,  beer,  wine,  or  water,  some  degree  of  indiges- 
tion is  thereby  produced,  sooner  or  later,  as  often 
shown  by  a  sense  of  fulness,  discomfort,  belching, 
and  other  disturbances.  If  there  is  a  lack  of  saliva, 
or  that  of  proper  quality,  it  is  often  best  to  eat  some 
hard  kind  of  bread,  as  the  thin,  hard,  Scotch  oat- 
meal bread,  bread  crusts,  rusks,  etc.,  when  the  teeth 
admit  of  it,  and  very  slowly,  to  thus  naturally  in- 
crease the  amount  and  quality  of  the  saliva.  Such 
a  course  is  often  a  better  and  a  safer  corrective  than 
all  the  drugs  and  nostrums  in  the  country. 

Good  health  can  usually  and  should  be  secured 
by  correct  living.  The  best  physicians  are  those 
who  recognize  this  fact,  and  try  to  teach  it  to  such 
patients  as  are  wise  enough  to  employ  them.  Oat- 
meal can  be  used  in  a  variety  of  ways.  As  mush,  it 
is  oflen  drowned  in  too  much  milk,  sugar,  butter, 
etc.,  for  good  digestion  ;  is  swallowed  so  easily  that 
it  helps  lead  to  overeating  and  its  bad  results.  Let 
us  go  slow  before  we  reject  oatmeal  as  as  a  food. — 
Joel  W.  Smith,  M.  D.,  in  Inter- Ocean. 


CURRANTS  ARE  SMALL  GRAPES. 
A  FREtyjENT  error  among  those  interested  in  cook- 
ery is  to  suppose  that  the  imported  articles  called 
currants,  used  in  fruit  cakes,  mince  pies,  plum  pud- 
dings, buns,  and  the  like,  are  a  fruit  resembling  our 
own  black  or  red  currants  dried.  In  reality,  these 
dried  fruits  which  we  call  currants  are  just  as  much 
raisins  as  anything  that  is  offered  under  that  specific 


name,  being  only  a  dried  grape,  although  of  an  ex- 
ceedingly small  variety,  each  grape  no  bigger  than  a 
common    pea,    and   each    bunch    but  two  or  threi- 
inches  long.     These  little  grape  bunches  are  picked 
and  dried  in   the  sun,  and  are  so  full   of  saccharine        , 
matter  that  the  exuding  sugar  crystallizes  them  into 
a  compact  form  of  sufficient  hardness  to  require  con- 
siderable strength  to  open  the  mass  and  prepare  the 
fruit  for  packing,  they  being  then  a  second  time  com- 
pressed,  this  time  by   means  of  treading  with  the 
feet,  which  processes  perhaps  account  for  a  great 
deal  of  the  dirt  and  gravel  usually  to  be  found  packed 
with  them.     The  grapes  grow  all  through  the  islands 
and   adjacent  regions   of  the  Grecian  Archipelago,        i 
and,  being  exported    originally  from  Corinth,  they        ' 
were  called  at  first  corinths,  which  word  was  gradu- 
ally corrupted  into  currants,  till  the  primitive  plant 
and  its  fruit  were  forgotten  in  remembrance  of  the 
little  round  berry  of  our  own  gardens,  which  might        , 
be  dried  from  now  till  doomsday,  without  develop-       | 
ing  enough  sugar  to  melt  them  together  as  we  find 
the  Zartte  currants  melted. -^//nr^jer'*  Bazar. 


GLEANINGS. 

The  temperature  of  water  for  horses  is  not  so 
much  of  an  object  as  the  purity  of  it.  While  it  is 
best  to  have  the  water  cool,  it  is  more  important  to 
have  it  free  froni  all  impurities. 

A  Torch  for  Insect  Nests. — For  burning  the 
nests  of  such  insects  as  the  orchard  caterpillar  and 
fall  web-w«rm,  take  a  piece  of  soft  brick,  known  as 
salmon  brick,  and  trim  it  to  an  egg  shape ;  then 
take  two  strong,  flexible  wires,  cross  them  over  the 
brick,  wrap  them  around  it,  and  twist  the  ends  to- 
gether. Then  attach  it  by  the  wires  to  a  long  stick, 
and  soak  the  brick  in  coal  oil ;  light  it  with  a  match, 
and  you  are  armed  for  the  work.  A  little  thorough 
work  early  enough  in  the  season,  will  obviate  the 
necessity  of  more  expensive  remedies  at  a  later  time. 
Soaking  in  oil  may  be  repeated  as  required  to  main- 
tain the  flame. 

The  Productiveness  of  LAND.-^An  idea  as  to 
the  amount  of  produce  a  well-managed  garden  is 
capable  of  yielding,  is  well  shown  by  the  following 
statement  recently  made  by  G.  W.  llallock  &  Son, 
concerning  their  fifty-eight  acres  of  land  near  Green- 
point,  Long  Island,  during  the  past  year:  3,750 
bushels  of  onions,  and  4,500  bushels  of  carrots ; 
early  cabbages,  5,500  barrels;  early  potatoes,  2,500 
'oushels;  strawberries,  11,000  quarts;  onions  from 
sets,  2,260  bushels;  white  beans,  i6o  bushels;  car- 
rots, 11,000  bushels;  late  potatoes,  450  bushels; 
onions  from  seed,  3,900  bushels;  ears  of  corn,  2,000 
bushels  ;  Brussels  sprouts,  500  bushels ;  potato  onion 
sets,  10  bushels;  carrot  seed,  40 pounds;  onion  seed, 
100  pounds  ;  Brussels  sprout  seed,  4  pounds;  cab- 
bage seed,  2  pounds;  Hungarian  grass,  3  tons: 
cabbage  plants  to  carry  over,  250.000. 

Smut  in  Corn. — Professor  Henry  says:  I  have 
planted  corn  with  a  handful  of  corn-smut  in  each 
hill,  also  with  tlie  corn  moistened  and  rolled  in  the 
smut,  to  ascertain  if  the  fungus  could  be  increased 
by  such  treatment,  with  no  results  either  way.  I 
have  planted  corn  which  had  been  soaked  in  car- 
bolic acid  and  copper  sulphate  solutions,  of  varying 
degrees  of  strength,  some  of  them  so  strong  as  to 
kill  part  of  the  seed-corn,  and  found  no  benefits 
whatever  from  such  treatment.  Since  the  spores 
can  be  propagated  in  moist  manure,  as  I  have 
already  described,  no  doubt  corn  planted  on  freshly 
manured  land  may  be  more  aflected  by  the  fungus 
than  without  such  application  of  manure,  but  it 
hardly  seems  practical  to  stop  ni:uiuring  land  in  or- 
der to  check  the  fungus. 
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In  answer  to  several  inquiries,  we  would 
say  that  the  removal  of  the  office  of  the 
Science  News  does  not  indicate  any  change 
whatever  in  the  publishers  or  editors.  It 
will  remain  under  the  same  management  as 
formerly,  and  the  only  reason  for  a  change  of 
location  was  to  obtain  an  office  in  a  more 
central  part  of  the  city,  and  better  adapted  to 
the  business.  The  well-known  Boston  Med- 
ical and  Surgical  Journal  is  also  published 
from  the  same  address,  and  the  extensive 
publishing  and  bookselling  house  of  Cupples 
&  Hurd  occupies  the  same  building. 


In  the  death  of  John  Ericsson,  whose 
death  occurred  too  late  for  notice  in  the 
April  number,  the  country  has  lost  one  of 
tlie  most  remarkable  and  talented  men  of  the 
age.  He  will  always  be  best  remembered 
for  his  design  of  the  war-vessel  -'Monitor," 
which  proved  the  salvation  of  the  Union 
navy,  and  inaugurated  a  new  era  in  naval 
architecture.  His  other  inventions  were  nu- 
merous and  important,  including  the  artificial 
draft,  and  the  centrifugal  fan-blower  for 
steam-boilers.  He  retained  his  powers  of 
body  and  mind  until  within  a  few  days  of  his 
death,  which  occurred  at  the  age  of  eighty- 
five  years.  The  latter  years  of  his  life  were 
devoted  to  the  construction  of  an  engine,  or 
motor,  for  utilizing  the  direct  heat  of  the  sun. 
Although  he  partially  succeeded,  he  did  not 
live  to  perfect  the  invention,  which,  if  it  had 
been  completed,  would  have  been  one  of  the 
most  important  inventions  of  modern  times. 
Few  men  have  done  more  than  Ericsson  to 
further  the  advance  of  civilizaiion. 


Michel  Eugene  Chevreul,  the  venera- 
ble French  chemist,  died  on  the  ninth  of 
April,  in  his  one  hinulred  and  third  year.  It 
is  said  his  death  was  hastened  by  grief  at  the 
recent  loss  of  his  son,  at  the  age  of  seventy- 
five.  His  most  important  investigations  were 
upon  the  chemistry  of  fatty  substances,  in- 
cluding the  discovery  of  stearine,  glycerine, 
etc.,  and  his  researches  upon  complementary 
colors.  "Chevreul  on  Color"  still  remains  a 
standard  authority  upon  the  subject.  There 
can  be  little  to  regret  in  the  peaceful  close  of 

such  a  long,  happy,  and  useful  life. 

(♦► 

In  the  reading  and  correction  of  proof- 
sheets,  we  have  observed  certain  mental  phe- 
nomena worthy  of  note.  It  is  practically 
impossible  to  detect  every  error,  even  when 
the  attention  is  most  closely  given  to  the 
work,  and,  after  the  sheets  have  been  care- 
fully read  and  re-read,  sometimes  a  very  con- 
spicuous error  will  be  overlooked,  and  appear 
in  the  printed  page,  when  it  is  too  late  to 
remedy  it.     The  number  of  errors  detected 


in  any  single  reading  of  a  proof-sheet,  is 
almost  directly  proportional  to  the  condition 
of  the  reader.  A  slight  mental  or  physical 
weariness  will  greatly  increase  the  number  of 
mistakes  which  he  overlooks,  and  which  are 
perfectly  apparent  upon  a  second  reading, 
after  the  necessary  rest  has  been  obtained. 
The  proportion  of  such  overlooked  errors  in 
any  given  proof,  seems  to  bear  a  direct  rela- 
tion to  the  vigor  of  the  reader,  and  gives  a 
rough  indication  of  his  physical  condition. 
We  have  also  noticed  that  a  reader  may  go 
over  his  proof  most  carefully,  marking  oiit 
the  slightest  errors,  and,  when  he  has  finished, 
have  no  idea  whatever  of  the  subject  matter 
of  the  article.  To  correct  errors  of  style, 
syntax,  etc.,  requires  a  very  difl'erent  manner 
of  reading  than  does  the  correction  of  spelling, 
punctuation,  and  printers'  errors,  whicli  be- 
comes, in  time,  almost  an  automatic   mental 

process. 

♦*» 

As  we  look  back  upon  the  history  of  the 

past  few  years,  we  remember  many  discov- 
eries which  were  considered  at  the  time  to  be 
of  the  utmost  importance,  and  destined  to 
revolutionize  industrial  processes,  but  which 
have  since  fallen  into  a  state  of  "innocuous 
desuetude,'"  having  failed  to  realize  the  hopes 
of  their  discoverers.  We  also  take  pleasure 
in  recalling  the  fact  that,  in  almost  evcrv 
case,  the  Science  News  has  predicted  their 
fate,  and  showed  that,  from  theoretical  con- 
siderations, the  anticipated  residts  were  im- 
possible. When  the  secondary  battery  was 
first  discovered,  the  most  preposterous  claims 
were  made  of  the  results  to  be  obtained  from 
the  "storage  of  energy,"  but  it  has  quickly 
taken  the  place  to  which  we  assigned  it,  at  the 
time  when  it  was  first  brought  to  notice.  So 
in  regard  to  the  displacement  of  gas  by  elec- 
tric lights,  the  substitution  of  electric  motors 
for  steam  engines,  and  many  similar  ideas. 
The  lapse  of  time  has  justified  our  predictions 
in  every  case,  although  they  have  sometimes 
been  in  opposition  to  high  authority.  It  is 
hardly  necessary  to  include  the  Kcely  motor 
in  this  list,  as  no  one  possessing  the  slightest 
scientific  knowledge  ever  had  any  faith  in  it. 
The  results  of  modern  inventive  genius  are 
marv-elously  wonderful,  but  there  are  certain 
mathematical  laws  governing  the  forces  of 
Nature  which,  it  is  safe  to  say,  it  is  impossible 

to  go  beyond. 

*♦♦ 

Probably  no  therapeutic  agent  has  been  so 
much  abused  or  so  little  understood  as  the  use 
of  electricity  in  medicine.  We  have  always 
claimed  that  it  possessed  little  or  no  medicinal 
value  in  itself,  but  that  its  action  was  merely 
mechanical,  being  that  of  a  stimulant  of  mus- 
cular contraction.  We  now  notice  that  the 
medical  profession  is  beginning  to  take  this 
ground,  and  at  a  recent  discussion  at  a  meet- 
ing of  the  New  York  Academy  of  Medicine, 
the  cenclusion  was  reached  that  the  field  of 
electro-therapeutics  is  a  very  narrow  one,  that 


its  eflects  have  been  much  exaggerated,  and 
its  results  very  uncertain.  Although  there  is 
a  definite  field  for  the  employment  of  electri- 
city in  medicine,  we  are  of  the  opinion  that 
its  use  will  be  much  more  limited  in  the 
future  than  even  at  present.  As  an  illustra- 
tion of  the  want  of  accurate  knowledge  in 
regard  to  this  force,  we  may  mention  an  in- 
stance where  an  eminent  and  successful  physi- 
cian applied  to  a  chemist  to  find  out  why  his 
battery  of  several  cells  would  not  decompose 
water.  Examination  showed  that  the  cells 
had  been  connected  for  quantity,  insteatl  of 
intensity  of  current,  the  owner  not  appreciat- 
ing the  difierence  in  the  two  ways  of  arrang- 
ing them. 

Certain  experiments  upon  the  vapor- 
density  of  aluminium  methide  [A1(CH3)3]  «, 
by  Qiiincke  of  Gottingen,  confirm  the  view 
that  the  molecules  of  aluminivmi  salts  are  con- 
structed upon  the  t^pe  Al  R3,  thus  following 
the  allied  metals  iron,  chromium,  iridium, 
and  galliiun,  and  precluding  the  possibility  of 
the  existence  of  molecules  of  the  type  AI>  R^. 
The  observations  are  of  great  theoretical  inter- 
est, and  go  far  to  settle  a  much  debated  ques- 
tion. 


Mr.  Shelford  Bidwell  has  published  a 
preliminary  notice  of  certain  experiments 
made  by  him,  which  apparently  show  that  a 
piece  of  iron  can  be  slightly  magnetized,  by 
allowing  a  ray  of  light  to  fall  upon  it.  Mr. 
Bidwell  does  not  consider  the  results  entirely 
free  from  suspicion,  but,  if  further  experi- 
ments confirm  the  observation,  it  is  of  the 
highest  importance,  and  will  go  far  to  prove 
that  light  is  an  electro-magnetic  disturbance — 
a  theory  which  many  other  facts  apparently 
tend  to  confirm. 


A  WALKING  FISH. 

The  singular  animal  represented  in  the  en- 
graving, (from  La  Nature)  is  the  Malthe 
vespertilio.,  a  fish  found  in  the  waters  of 
Brazil,  but  a  fish  which,  instead  of  swimming 
in  the  water  like  others  of  its  kind,  is  only 
able  to  crawl  or  hop  at  the  bottom  of  the 
water.  Like  the  frogs,  turtles  and  other 
amphibians,  it  is  able  to  leave  the  water  for  a 
short  time,  and  seek  its  food  upon  the  land, 
where  its  peculiar  powers  of  locomotion  are 
very  useful. 

The  engraving  gives  a  side  view  of  the  ani- 
mal about  one-third  of  the  natural  size,  and 
iilso  a  view  of  the  lower  or  ventral  surface, 
showing  how  the  fins  have  been  modified  into 
organs  resembling  the  limbs  of  the  higher 
animals.  The  head  is  very  large  and  is  pro- 
vided with  a  bony  proboscis,  at  the  end  of 
which  are  the  nasal  orifices.  All  the  upper 
part  of  the  body  is  covered  with  bony  plates, 
like  those  of  the  sturgeon,  and  a  compara- 
tively slender  tail  terminates  in  a  thick,  fieshy 
fin.  A  few  projecting  spines  upon  the  back 
are  all  there  is  left  of  the  usual  dorsal  fin. 

The  most  remarkable  modifications,  how- 
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ever,  are  those  of  the  pectoral  fins  situated 
farthest  forward  on  the  body.  We  find  them 
here  dimhiished  in  size,  and  terminated  by  an 
enhirged,  fleshy  mass,  which  shows  no  trace 
of  being  webbed  like  an  ordinary  fin,  and, 
in  fact,  transformed  into  little  feet,  their 
original  adaption  to  swimming  purposes  hav- 
ing entirely  disappeared.  The  ventral  or 
posterior  fins,  are  even  more  modified,  and 
resemble  more  closely  the  hind  legs  of  a  frog 
than  the  swimming  members  of  an  ordinary 
fish.  The  anal  fin  also,  as  shown  in  the 
view  of  the  fish  from  below,  instead  of  project- 
ing outwardly,  is  flattened  horizontally  against 
the  body  of  the  ani- 
mal, and  is  thus  a 
further  aid  to  loco- 
motion. 

It  is  interesting  to 
compare  a  fish  like 
the  Malthe  which  has, 
as  it  were,  been  par- 
tially changed  into  a 
walking  animal,  with 
the  flying  fish,  whose  ,, 
fins  have  been  modi- 
fied in  an  entirely  dif- 
ferent way,  towards 
the  condition  of 
wings.  The  closer 
the  difl'erent  forms  of 
animal  and  vegetable 
life  are  studied,  the 
more  clearly  we  per- 
ceive the  relations  be- 
tween them,  and  the 
more  numerous  and 
convincing  become 
the  proofs  of  the  ori- 
gin of  the  different  forms  by  the  processes  of 
modification,  variation,  and  natural  selection. 


oxidation  in  which  a  perceptible  amoimt  of 
heat  is  developed.  If  concentrated  sulphuric 
acid  be  mixed  with  water,  the  mixture  be- 
comes extremely  hot,  and  may  even  rise 
above  the  boiling  point  of  water.  The  best 
proportions  are  four  parts  of  acid  to  one  part 
of  water,  but  the  experiment  is  not  entirely 
safe,  and  should  only  be  performed  with 
small  quantities.  The  acid  should  always  be 
poured  into  the  water,  and  not  the  water  into 
the  acid.  A  mixture  of  common  alcohol  and 
water  shows  the  same  phenomena  in  a  lesser 
degree. 

If  four  parts  of  sulphuric  acid  be  added  to 


HEAT  AND  COLD  IN  CHEMICAL 
REACTIONS. 

In  nearly  every  chemical  reaction  there  is  a 
disturbance  of  the  thermic  equilibrium  :  that 
is  to  say,  heat  is  either  developed  or  absorbed. 
This  is  very  evident  in  those  reactions  like  the 
combination  of  hydrogen  or  carbon  with  oxy- 
gen, which  we  term  combustion,  but  it  is  none 
the  less  so  in  the  slower  and  less  energetic  re- 
actions. If  we  burn  a  steel  wire  in  oxygen 
gas,  the  brilliant  sparks  show  that  a  large 
amount  of  heat  is  developed,  but,  leave  tlje 
same  wire  exposed  to  the  action  of  air  and 
water  until  it  is  all  converted  into  rust  or 
oxide,  and  exactly  as  much  heat  will  be  pro- 
duced as  in  the  rapid  oxidation  in  the  jar  of 
oxygen,  only  in  the  latter  case  it  is  produced 
so  slowly  that  it  is  not  perceptible  to  our 
senses.  So  if  a  stick  of  wood  decays  and 
rots  on  the  ground  in  the  forest,  just  as  much 
heat  is  developed  as  if  it  had  been  burnt  in  a 
fireplace. 

There  are  other  reactions  besides  that  of 


one  part  of  snow,  the  latter  is  immediately 
melted  and  the  temperature  rises,  but  if  one 
part  of  acid  be  mixed  with  four  parts  of 
snow,  the  result  is  reversed  and  there  is  a 
lowering  of  the  temperature.  In  the  first 
case,  the  heat  produced  by  the  union  with 
the  acid  is  greater  than  that  absorbed  by  the 
melting  of  the  ice,  but  in  the  latter  case  the 
conditions  are  reversed. 

In  the  class  of  reactions  described  above, 
heat  is  developed  or  set  free,  but  there  are 
other  classes  of  reactions,  in  which  heat  is 
absorbed,  or  cold  is  produced.  One  of  the 
most  familiar  of  these  is  that  of  a  mixture  of 
salt  and  ice,  in  which  the  ice,  in  the  act  of 
being  liquefied  by  the  salt,  absorbs  so  much 
heat  that  a  temperature  approximating  to  zero 
is  produced.  But  the  presence  of  ice  is 
unnecessary,  as  nearly  every  salt,  while  dis- 
solving in  water,  absorbs  a  certain  amount  of 
heat,  and  this  is  pre-eminently  the  case  with 
nitrate  of  ammonia,  which,  when  mixed  with 
a  certain  proportion  of  water,  reduces  the 
temperature  of  the  mass  below  the  freezing 
point ;  and  numerous  other  instances  of  the 
development    of    cold    in    connection    with 


chemical  and  physical  change  might  be  given. 
In  general,  it  may  be  said  that,  in  processes 
where  chemical  atoms  combine  with  each 
other,  heat  is  developed,  and,  conversely,  in 
processes  of  decomposition,  where  the  atoms 
are  torn  apart,  heat  is  absorbed  and  cold  is 
produced.  Everv  pound  of  iron,  which,  in 
the  process  of  smelting,  is  reduced  from  its 
ore  and  separated  from  the  oxygen  with 
which  it  is  combined,  absorbs  in  the  process  a 
certain  amoimt  of  heat,  and,  although  the 
interior  of  a  blast  furnace  is  a  strange  place 
to  look  for  the  development  of  cold,  yet  it  is 
true  that  a  certain  amount  of  heat  is  there 
absorbed  by  the  iron, 
not  to  be  given  out 
;ain  until  the  metal 
is  burned  or  oxidized. 

There  are,  how- 
ler, certain  excep- 
tions to  the  rule  given 
above.  When  per- 
oxide of  hydrogen, 
Siy  iodide  of  nitrogen, 
or  even  nitro-glycer- 
ine,  are  decomposed, 
-at,  and  not  cold, 
produced.  These 
exceptions  arc  more 
ijjparent  than  real, 
or  in  these  decom- 
M  positions,  the  atoms 
are  really  brought 
nearer  together,  just 
as  in  chemical  com- 
bination, and  the  rule 
still  holds.  So,  con- 
versely, in  the  forma- 
tion of  the  above  sub- 
stances by  the  combination  of  their  elements, 
cold,  and  not  heat,  is  produced. 

It  is  a  point  of  the  utmost  importance  that 
the  amount  of  heat  developed  or  absorbed  in 
any  given  reaction  is  always  the  same,  and 
governed  by  mathematical  laws.  A  pound 
of  carbon,  in  uniting  with  oxygen  to  form 
carbonic  dioxide,  produces  a  perfectly  definite 
quantity  of  heat,  wliich  is  always  the  same. 
Even  if  it  does  not  unite  directly,  but  passes 
through  the  intermediate  stage  of  carbonic 
oxide,  the  total  amount  of  heat  produced  by. 
the  two  reactions  is  still  exactly  the  same. 
A  pound  of  iron  is  burnt  or  rusted,  and  just 
as  much  heat  is  set  free  as  was  absorbed  by  it 
from  the  fires  of  the  blast  furnace  in  which  it 
was  reduced.  If,  instead  of  oxygen,  it  unites 
with  sulphur,  a  different,  but  still  absolutely 
definite  and  unchangeable  quantity  of  heat  is 
developed,  and  so  whatever  reaction  we  may 
take,  the  simplest  or  the  most  complex,  the 
amount  of  heat  involved  is  strictly  dependent 
upon  mathematical  laws,  and  is  a  ftxed  and 
invariable  quantity. 

The  same  laws  which  govern  the  solution 
of  a  limip  of  sugar  in  a  cup  of  coffee,  apply 
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also  to  the  fires  of  Vesuvius,  the  ice  fields  and 
glaciers  of  the  polar  regions,  and  even  the  re- 
actions taking  place  on  such  an  immense 
scale  in  the  sun  itself.  Like  the  law  of  gravi- 
tation, the  law  of  thermic  equilibrium  is  uni- 
versal, and  in  its  application  to  chemical  phe- 
nomena, has  opened  up  a  new,  and,  as  yet, 
slightly  exploited  field,  which  promises  rich 
rewards  to  those  who  enter  upon  the  work  of 

investigation. 

<♦» 

SCIENTIFIC     PUZZLES. 

FOR  AMATEURS  IN  SCIENCE. 

We  give  below  a  few  scientific  problems, 
which  students,  and  others  interested,  may- 
find  pleasure  and  profit  in  solving.  They 
will  bear  considerable  thought,  and  we  shall 
lie  glad  to  hear  from  those  who  think  they 
have  found  the  correct  answers,  before  their 
publication  in  the  June  number.  A  year's 
subscription -will  be  given  to  the  first  (non- 
professional) reader  who  answers  them  all 
correctly. 

(i)  Which  weighs  the  most,  a  pound  of 
feathers  or  a  pound  of  lead  ? 

(2)  The  heat  radiated  from  a  stove  will 
melt  a  pound  of  ice  ten  feet  distant  in  ten 
minutes.  IIow  long  will  it  take  to  melt  it  at 
a  distance  of  twenty  feet.' 

(3)  In  a  certain  latitude  the  sun  remains 
above  the  horizon  for  three  months,  making  a 
da\-  three  months  long.  What  is  the  length 
of  the  next  succeeding  day .'' 

(4)  It  requires,  approximatch',  eight  min- 
utes for  light  to  travel  from  the  sun  to  the 
earth.  On  the  day  that  the  almanac  says  the 
sun  rises  at  6  A.  M.,  at  what  time  do  we  see  it 
rise,  disregarding  the  corrections  for  refrac- 
tion, etc.  ? 

(5)  A  boiler  having  a  capacity  of  five 
hundred  cubic  feet,  is  entirely  filled  with  water 
under  a  pressure  of  one  hundred  pounds  to 
the  square  inch.  The  safety-valve  is  opened 
till  the  pressure  is  reduced  to  ten  pounds  to 
the  inch.     How  much  water  will  escape.' 

(6)  A  vessel  connected  with  an  air-pump 
has  a  capacity  of  one  cubic  foot  (1,728  cubic 
inches.)  The  cylinder  of  the  pump  has  a 
capacity  of  25  cubic  inches.  How  many 
strokes  of  the  piston  moving  in  the  cylinder 
will  be  necessary  to  completely  exhaust  the  air 
from  the  vessel .' 

(7)  A  vessel  is  completely  filled  with 
water,  in  which  a  piece  of  ice  is  floating. 
That  part  of  the  ice  which  is  above  the  sur- 
face of  the  water  measures  ten  cubic  inches. 
When  the  ice  is  entirely  melted,  how  many 
cubic  inches  of  water  will  have  run  over  the 
sides  of  the  vessel  ? 

(8)  A  barometer  tube,  containing  a  col- 
umn of  mercury,  is  attached,  by  its  upper 
end  only,  to  a  balance.  The  open  lower  end 
dips  into  a  vessel  of  mercury,  in  which  it 
moves  freely.     The  weight  of  the  tube  is  one 


pound,  and  that  of  the  mercury  contained  in 
it  ten  pounds.  What  will  be  the  total  weight 
indicated  by  the  balance  } 


[Specially  Reported  for  The  Popular  Science  yetos.} 
METEOROLOGY  FOR  MARCH,    18S9. 


TEMrERATlTRE 


AvEKAGE  Thermometer. 


At  7  A.  M. 
At  2  p.  M. 
At  9  p.  M. 
Whole  Month 


Last  19  Marches 


33 -06° 
43-K)° 
36-55° 
37-63° 


.3»-53* 


Lowest. 


■i3 
34° 


Highest. 


49 
6o' 

49° 
6o» 


I     M-45'       39-lS" 
I  in  1872.    in  1S7S. 


Range. 


26' 
26' 


37 


14-73° 


The  past  month  was  the  warmest  March  in  19 
years,  with  a  single  exception,  that  of  1S78.  and  was 
5. 10°  above  the  average  of  those  years.  The  lowest 
points  reached  by  the  mercury  was  23"-'  on  the  first 
and  also  on  the  26th ;  tlie  coolest  day  averaged  30' 
on  the  9th ;  several  other  days  were  nearly  as  cool. 
The  highest  point  reached  was  60'  ,  on  the  24th. 
which  was  also  the  warmest  day,  with  an  average  of 
50'^;  the  23d,  averaged  48  .  The  20th  had  a  range 
of  only  one  degree;  the  21st  and  6th  were  nearly  as 
iinifonii.  The  inost  sudden  changes  of  temperature 
were  22*^  on  the  23d  and  21-  on  the  27th,  each  in  7 
hours.  The  whole  month  was  unusually  mild  for 
March. 

SKY. 

The  face  of  the  sky  in  93  observations  gave  40  lair, 

13  cloudy.  27  overcast,  1 1  rainy,  and  2  snowy, — a 
percentage  of  only  43  fair.  Ths  average  fair  the 
last  19  Marches  has  been  51.  with  extremes  of  33.3 
in  1881,  and  63.4  in  1883.  Only  three  Marches  in 
17  years  have  been  less  fair  than  the  present,  and 
yet  we  had  a  few  days  very  fine. 

PRECU'ITATION. 
The  amount  of  precipitation,  including  z'l  inches 
of  snow  melted,  was  5.28  inches,  while  the  average 
in  March  for  the  last  21  years  has  been  579,  with 
extremes  of  i.iSin  1S85,  and  10.22  in  1877.  The 
rainfall  on  the  5th  and  6th  measured  3.21  inches, 
that  on  the  17th  and  iSth,  1.05.  There  was  a  trace 
of  snow  on  the  21st  and  28th,  and  about  z'i  inches 
on  the  30th  and  3i6t,  mingled  with  rain,  yielding 
over  one  inch  of  water. 

PRESSURE. 

The  average  pressure  the  last  month  was  29.846 
inches,  a  low  average,  as  usual  in  March.  The  ex- 
tremes were  29.00  on  the  7th,  and  30.40  on  the  ist,  a 
range  of  1.40.  The  average  pressure  for  the  last  16 
Marches  has  been  29.881,  with  extremes  of  29  639  in 
i88i,  and  29.991  in  1882,  a  large  range  of  .352  inch. 
The  sum  of  the  daily  variations  was  5.85  inches, 
givingan  average  daily  movement  of  only  .189  inch, 
while  this  average  is  .239  in  March,  with  extremes 
of. 189  and  .290.  The  largest  movements  were  .44 
on  the  5th,  .39  on  the  14th,  and  .38  on  the  30th. 
The  month  began  at  the  highest  point  of  pressure, 
and,  by  a  gradual  descent,  reached  the  lowest  point 
on  the  7th;  it  then  rose  gradually  till  the  15th  with 
but  one  falling  observation,  alter  which  it  descended 
till  the  2ist,  when  elevations  and  depressions  be- 
came more  irregular  and  frequent. 

WINDS. 

The  direction  of  the  wind  in  93  observations  gave 

14  N.,  I  S.,  12  E.,  22  W.,  20N.  E.,  15  N.  W.,  I  S.  E., 
and  8  S.  W., — an  excess  of  39  northerly  and  12 
westerly,  over  the  southerly  and  easterly, — indicating 
the  average  direction  of  the  wind  the  last  month  to 
have  been  \V.  72"^  54'  N.  The  westerly  winds  in 
March  have  uniformly  prevailed  over  the  easterly, 
with  a  single  exception  (1S70)  for  20  years  by  an 
average  of  38.3  observations,  and  the  northerly  over 


the  southerly,  without  an  exception,  by  an  average 
of  24.8,  indicating  the  approximate  general  average 
direction  in  March  to  be  W.  32"  55'  N,,  showing 
that  the  winds  the  past  month  have  been  40°  more 
northerly  than  usual.  The  relative  progressive  dis- 
tance travelled  by  the  wind  the  past  month  was  40.81 
units,  and  during  the  past  20  Marches  912.3  such 
units,  an  average  of  45.62,  showing  more  opposing 
winds  the  past  month  than  usual. 

While  the  past  month  has  been  more  cloudy  than 
usual,  and  the  winds  far  more  northerly,  yet  it  has 
been  much  warmer  than  the  average,  owing,  prob- 
ably, to  the  preceding  warm  winter,  leaving  little 
frost  in  the  ground.  Hence  the  spring  is  opening 
three  or  four  weeks  earlier  than  usual.  D.  W. 

Natick,  April  5,  1889. 


[Specially  Computed  for  The  Popular  Science  A>ws.l 
ASTRONOMICAL  PHENOMENA  FOR  MAY, 
1889. 
Merci'RV  is  an  evening  star  throughout  the  month. 
It  attains  its  greatest  theoretical  brilliancy  and 
passes  perihelion  on  May  i,  but  is  then  too  near  to 
the  sun  to  be  seen  without  a  telescope.  It  comes  to 
its  greatest  eastern  elongation  on  May  24,  when  it 
sets  a  little  more  than  an  hoiu-  and  a  half  after  the 
sun,  and  it  can  probably  be  .seen  on  any  clear  even- 
ing during  the  latter  half  of  the  month,  low  down 
in  the  western  sky,  soon  after  suiTset.  Venus  passed 
inferior  conjunction  with  the  sun  on  April  30,  and 
became  a  morning  star.  The  distance  between  the 
planet  and  the  sun  rapidly  increases,  and  by  the  end 
of  May,  Venus  will  rise  about  two  hours  before  the 
sun.  It  attains  its  greatest  brilliancy  early  in  June. 
Mars  is  too  near  the  sun  to  be  easily  seen,  and  the 
distance  rapidly  decreases,  so  that  at  the  end  of  the 
month  they  are  about  5°  apart.  Jupiter  is  getting 
into  better  position  for  observation.  It  rises  in  the 
southeast  at  about  midnight  on  May  i,  and  about 
two  hours  earlier  on  May  3t.  It  is  in  the  constella- 
tion Sagittarius,  and  moves  westward  about  two 
degrees  during  the  month.  The  moon  passes  quite 
close  to  the  planet  on  the  evening  of  May  17,  and 
the  planet  is  occulted  in  some  parts  of  the  earth,  but 
not  in  the  United  States.  The  following  eclipses  of 
Jupiter's  satellites  are  visible  in  the  United  States, 
(not  all  in  the  same  part,  however;  an  eclipse  may 
be  seen  in  Boston  which  takes  place  before  Jupiter 
rises  in  California,  and  one  may  be  seen  in  Califor- 
nia which  cannot  be  seen  in  Boston,  because  it  takes 
place  after  sunrise  in  the  latter  place.)  The  phe- 
nomena all  take  place  near  the  upper  left  hand 
quadrant,  as  seen  in  an  inverting  telescope,  and  ye 
all  disappearances  except  one  reappearance  of  the 
third  satellite.  The  times  given  are  eastern  stand- 
ard : 

I.  D.  May  2,  6h.  6m.  A.  M. 

II.  D.  May  3,  6h.  57m.  A.  M. 

I.  D.  May  4,  I2h.  35m.  A.  M. 

in.  D.  May  7,  5h.  mi.  A.  M. 

III.  R.  May  7,  7h.  37m.  A.  M. 

I.  D.  May  ii,  2h.  29m.  A.  M. 

I.  D.  May  18,  4h.  22m.  A.  M. 

I.  D.  May  19,  loh.  51m.  P.  M. 

II.  D.  May  21,  ih.  21m.  A.  M. 

I.  D.  May  25,  6h.  i6m.  A.  M. 

I.  D.  May  27,  I2h.  45m.  A.  M. 

II.  D.  May  28,  3h.  55m.  A.  M. 

Saturn  is  on  the  meridian  at  6h.  30m.  P.  M.  on 
May  I,  and  is  about  two  hours  earlier  on  May  31. 
It  is  in  the  constellation  Leo,  about  I2°  west  of  the 
first  magnitude  star  Regulus  (Alpha  Leonis),  and 
during  the  month  moves  slowly  toward  it.  Uranus 
is  in  the  constellation  Virgo,  and  crosses  the  merid- 
ian at  about  loh.  30m.  P.  M.  on  May  i,  and  at  about 
8h.  30m.  P.  M.  on  May  31.  It  is  3°  or  4°  northwest 
of  Spica  (Alpha  Virginis),  and  is  moving  slowly 
westward.  Neptune  is  is  conjunction  with  the  sun 
on  May  22. 
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The  Constellations. — The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10  P.  M.  on  May  i,  9  P.  M.  on 
May  16,  and  8  P.  M.  on  May  31.  Canes  Venatici  is 
in  the  zenith.  To  the  south,  on  the  meridian,  are 
Coma  Berenices,  Virgo,  and  Corvus.  A  few  of  the 
most  northerly  stars  of  Centaurus  are  on  the  south 
horizon.  In  the  southeast  is  Libra ;  and  below 
it.  just  rising,  is  Scorpius.  Bootes  is  high  up, 
east  of  the  zenith,  and  below  it  are  Hercules 
and  Ophiuchus.  Lyra  and  Cygnus  are  low 
down  in  the  northeast.  The  principal  stars  of 
Draco  are  above,  at  about  the  same  altitude  as  the 
pole  star.  Cassiopeia  is  on  the  north  horizon. 
Perseus  and  Auriga  are  setting  in  the  northwest. 
Ursa  Major  is  high  up,  near  the  zenith,  most  of  the 
stars  being  west  of  the  meridian.  Gemini  is  near 
the  western  horizon.  Cancer  and  Leo  follow, 
above,  to  the  left.  Canis  Minor  is  below  Cancer, 
near  the  southwest  horizon.  M. 

Lake  Forest,  III. 


Correspoi^deiice. 


lirief  communications  upon  subjects  of  scientific  interest 
will  be  welcomed  f  rem  any  quarter.  TIte  editors  do  not  neces- 
sarihi  indorse  all  vieios  and  statements  presented  by  their 
correspondents. 

THE  "ANESTHETIC  REVELATION." 
Editor  of  The  Popular  Science  News: 

Until  I  saw  the  article  by  Mr.  J.  H.  Seymour  in 
the  March  number  of  your  journal,  I  had  never 
heard  of  such  an  experience  as  "An  Ansesthetic 
Revelation,"  yet  I  was  strangely  moved  on  reading 
the  above  article,  for,  a  few  years  ago,  I  myself  had 
an  experience  which  in  its  general  features  was  very 
similar  to  the  one  detailed.  Having  previously 
tried  gas,  or  what  is  advertised  as  "vegetable  va- 
por," with  very  unsatisfactory  results,  and  having 
eight  badly  decayed  teeth  to  be  extracted,  I  con- 
cluded, with  the  advice  of  my  dentist,  to  try  ether. 
My  sensations  in  entering  the  state  of  complete  in- 
sensibility were  somewhat  like  those  of  your  corre- 
spondents. I  remember  that  long  after  all  volun- 
tary muscular  power  was  gone,  my  sense  of  hearing 
seemed  painfully  acute.  After  several  unsuccessful 
attempts  with  a  rubber  appliance  over  my  face,  I 
finally  succumbed  and  remained  insensible  for  about 
twenty  minutes.  My  first  remembrance  of  this  in- 
terval is,  that  all  seemed  plunged  in  total  darkness, 
my  disembodied  spirit  seemed  hung  in  the  midst  of 
primeval  nothingness;  mystery  and  despair  filled 
my  being.  The  main  thought  seemed  to  be  that  of 
dense  ignorance  as  to  the  existence  ofGod  or  of  any 
plan  concerning  man's  creation.  From  this  feeling 
I  began  to  reason  that  if  there  was  a  God  I  would 
not  be  left  in  such  a  fearful  condition  as  I  was  then 
in.  At  this  point  it  seemed  clear  to  me  that  if  I 
could  bring  myself  honestly  and  unreservedly  to 
agree  to  certain  conditions,  all  would  be  made  plain. 
Then  came  a  struggle,  the  conditions  seemed  hard, 
but  I  felt  that  if  they  were  requisite  to  the  knowl- 
edge which  I  craved,  they  must  be  fulfilled.  I 
agreed  fully  to  the  requirements,  and  the  demon- 
stration came.  Words  cannot  express  the  sensa- 
tions that  filled  my  whole  being.  It  would  seem 
extravagant  if  I  should  undertake  to  tell  the  rapture 
which  overflowed  my  soul ;  hopes  which  I  had  re- 
nounced as  the  conditions  of  enlightment  seemed  to 
blossom  into  realities.  Otherconditions,  which  be- 
fore were  irksome,  now  seemed  crowned  with  joy. 
One  of  the  latter  conditions  was  that  I  should  make 
it  my  life  work  to  proclaim  this  "Revelation,"  and 
prove  to  mankind  by  indisputable  evidence  and 
logic  the  existence  and  care  of  an  All  Wise  God.  I 
was  eager  to  commence  at  once  to  proclaim  my 
message.     I  realized  that  many  would  not  receive 


the  truth,  but  was  not  deterred  by  the  thought. 
Just  at  this  juncture  I  regained  sensibility  and  felt 
the  forceps  upon  the  last  of  the  eight  teeth.  So 
anxious  was  I  to  tell  what  had  been  revealed  to  me 
that  I  partially  freed  myself  from  the  hold  of  the 
assistant.  The  operator  urged  me  to  remain  quiet 
for  a  moment,  which  I  did.  and  the  tooth  was  re- 
moved. I  then  stepped  from  the  chair,  and  turning 
to  the  dentist  and  my  brother,  who  was  assisting 
him,  said  solemnly,  Mudge,  I  have  had  a  revelation. 
There  is  a  God  and  I  am  prepared  to  prove  it.  I 
felt  that  I  could  do  so  beyond  any  dispute  and  as 
clearly  as  any  mathematical  problem  could  be  dem- 
onstrated, but  as  I  came  more  and  more  to  my  self 
the  clearness  of  the  proof  faded  away,  though  the 
feeling  that  it  had  been  possessed  remained  and  still 
remains. 

E.  II.  Blood. 
Lynn,  Mass.,  April,  18S9. 


LONG  BEARDS. 

Editor  of  The  Popular  Science  Neirs: 

In  the  March  number  of  the  Popular  Science 
News  you  have  a  sketch  of  Coulon,  whose 
beard  is  long.  Mr.  E.  Johnson,  photographer  in 
this  place,  has  a  very  long  full  beard — four  feet, 
eight  inches — and  has  photographs  of  several  per- 
sons of  that  sort.  Among  them  is  that  of  Mr. 
Edwin  Smith,  of  Adrian,  Mich.,  whose  beard  is 
eight  feet  long.  Respectfully, 

A.  M.  Wilbur. 

West  Unity,  O.,  April  2. 


qUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent 
stamp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

QliESTiONs  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

iNqiiiRER. — Will  an  electric  door-bell  ring  Avith 
two  Leclanche  cells  through  a  circuit  of  eight  or  ten 
feet.''     If  not,  why  not.' 

Answer. — The  two  cells  ought  to  give  ample 
power  for  such  a  purpose.  The  failure  may  be  due 
to  numerous  causes.  The  connections  should  be 
carefully  looked  to,  to  see  that  they  are  clean  and 
bright;  or,  possibly,  the  electric  contact  point, 
which  you  will  find  inside  the  bell,  may  need  adjust- 
ing by  means  of  the  small  screw  usually  provided 
for  that  purpose. 

B.  S.  C,  Boston. — What  is  the  difference  between 
vegetable  and  animal  charcoal.' 

Answer. — Vegetable,  or  wood  charcoal,  is  made 
by  burning  wood,  with  only  a  limited  supply  of  air. 
It  is  principally  carbon,  with  a  small  amount  of 
mineral  substances,  which  form  the  ash  when  it  is 
burned.  Animal  charcoal,  or  bone  black,  is  formed 
by  heating  bones  in  a  closed  vessel.  It  also  consists 
of  carbon,  but  contains  in  addition  a  large  propor- 
tion of  phosphate  and  carbonate  of  lime,  and  other 
mineral  constituents  of  the  bones. 

II.  J.  E.,  Cincinnati. — What  is  marsh-gas,  and  has 
it  a  definite  chemical  composition .' 

Answer. — Marsh-gas  is  a  very  comprehensive 
term,  and  is  practically  applied  to  a  great  many  dif- 
ferent substances.  Strictly  speaking,  it  should  only 
be  applied  to  the  h^dro-carbon  ClU.  This  is  often 
formed  in  marshes  and  stagnant  pools  of  water,  in 
the  presence  of  decaying  vegetation,  but  is  always 
more  or  less  impure.  It  also  forms  the  principal 
constituent  of  the  dreaded  fire  damp  of  coal  mines. 
Chemically  pure  marsh-gas  can  only  be  prepared  in 
the  laboratory  by  a  long  and  difficult  process. 


LITERARY  NOTES. 


Psychology  as  a  Natural  Science,  applied  to  the  Solu- 
tion of  Occult  Psychic  Phenomena,  by  C.  G.  Raue, 
M.  D.  Published  by  Porter  &  Coates,  Philadel- 
phia. 

This  interesting  work  of  Dr.  Raue  is  an  attempt 
to  apply  the  known  laws  of  psychological  science  to 
the  solution  of  such  occult  psychical  phenomena  as 


hypnotism,  mesmerism,  thought-transferrence,  and 
the  like.  It  is  a  valuable  contribution  to  the  litera- 
ture of  a  subject  which  is  at  present  attracting  much 
attention,  and  the  author's  lines  of  reasoning,  which 
connect  the  known  natural  laws  with  the  less  under- 
stood occult  phenomena,  are  well  worthy  of  consid- 
eration. 


A  Laboratory  Guide  to  Chemical  Analysis,  by  David 
O'Brine,  M.  D.,  D.  Sc.     Published  by  John  Wilo\ 
&  Sons,  New  York.     Price,  $2.00. 
This  volume  is  especially  adapted   for  the   use   o( 
medical  students  while  studying  chemistry.     Special 
attention  has  been  given  to   the   chemistry  of  alka- 
loids, ptomaines,  poisons,  organic  acids,  etc.     The 
importance  of  a  knowledge  of  chemistry  to  a  physi- 
cian has  only  lately  been  recognized,  and  this  work 
will  be  of  great  service  in   directing  the   laboratory 
work  which  it  is  so  necessary  for  the  student  to  be- 
come familiar  with. 


Introduction  a  L' Etude  de  la  Chimie  des  Auciens.  ct 
du  Moyen  Age,    b_v   M.   Berthelot.     Published  by 
Georges  Steinheil,  Paris.     Price,  iS  francs. 
The  writings  and  studies  of  the  old  alchemists  are 
always  a   subject  of  the   greatest  interest,  and  this 
latest   work   of   the  distinguished    French    chemist 
gives  an  immense  amount  of  valuable   information 
concerning  them.     It  is  illustrated  bv  photo-engrav- 
ings from  ancient  papyri  and  manuscripts,  and  is  a 
complete  encyclopa'dia  of  ancient  chemical   know- 
ledge.    We  hope  soon   to  be  able  to  announce  an 
English  translation. 


The  Satchel  Guide  for  the  Vacation  Tourist  in 
Europe.  A  compact  itinerary  of  the  British  Islo>i. 
Belgium  and  Holland,  Germany  and  the  Rhine. 
Switzerland,  France,  and  Italy.  Houghton,  Mif- 
flin &  Co.,  Boston.     $1.50. 

This  favorite  companion  for  the  European  tourist. 
now  in  its  eighteenth  year,  has  been  entirely  re- 
written for  the  present  season.  Every  page  bears 
marks  of  careful  revision,  but  the  original  plan, 
which  has  been  so  generally  approved  by  those  who 
have  used  the  book,  is  changed  in  no  essential  par- 
ticular. In  its  fresh  typographical  dress,  the  Guide 
renews  its  youth,  and  is  likely  to  be  more  popular 
than  ever. 


Outlines  of  Lessons  in  Botany,  by  Jane  H.  Newell, 
(Ginn  &  Co,,  Boston),  is  a  most  excellent  and  in- 
structive little  manual,  for  beginners  in  the  study  of 
botany.  It  is  very  practical,  and  its  illustrations 
are  taken  from  the  most  familiar  plants  and  flowers. 
which  are  always  at  hand.  We  can  cordialU'  recom- 
mend it  to  those  desirous  of  commencing  this  fasci- 
nating study. 


A  Man's  Will,  published  by  Funk  &  Wagnalls. 
New  York,  at  $1.50,  is  one  of  the  best  temperance 
novels  ever  written.  The  author,  Mr.  Edgar  Faw- 
cett,  says:  "I  have  lost  three  intimate  friends 
through  intemperance.  I  have  at  one  time  and 
another  seen  much  of  the  darker  sort  of  New  York 
social  life,  and  I  write  from  my  own  experience  aiui 
knowledge."  The  story  follows  the  career  of  a 
young  man  whose  father  had  himself  been  a  periodic 
drinker,  and  who  fears  that  his  own  taste  is  inher- 
ited;  he  shatters  the  family  fortunes  and  sinks  very 
low,  but  saves  himself  by  a  heroic  eflort  of  will. 


The  series  of  Nature  Readers  published  by  D.  C. 
Heath  &  Co.,  of  Boston,  fulfil  the  double  purpose' 
of  interesting  the  young  pupil  in  the  natural  otijcct^ 
about  him,  at  the  same  time  that  he  is  learning  Ici 
read.  The  selections  are  a  great' improvement  cm 
the  time-worn  themes  that  have  so  long  done  service 
for  this  purpose.  The  same  firm  publish  Hints  fir 
Teachers  of  Physiology,  which  will  be  found  \ei  \ 
useful. 


Pamphlets,  etc.,  received  :  On  the  Relation  of  tin- 
Nasal  and  Neurotic  Factors  in  ..Etiology  of  Astliitin. 
reprinted  from  the  New  i'ork  Medical  .Joiirnul : 
Compulsory  Vaccination,  by  E.  B.  Foote,  Jr.,  M.  I).  ; 
An  Eskimo  Strike-a-Light,  by  Walter  Hough,  of  flic 
U.  S.  National  Museum;  Bulletin  of  the  Natvrnl 
History  Laboratories  of  the  State  University  if 
Iowa;  Proceedings  of  the  Michigan  Pharniaceulicul 
Association,  and  the  Sijth  Annual  Report  of  tin- 
Massachusetts  State  Agricultural  Experiment  Station. 
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n^ediciue  aiid  Pbarnjacy. 


THE  DEATH  OF  FALSTAFF. 

Every  reader  of  Shakespeare  remembers 
Dame  Qiiickly's  comic,  yet  most  pathetic, 
account  of  Falstaff's  death  in  Henry  7'., 
11.,  3  = 

"A'  made  a  finer  end,  and  went  away  an  it  had 
been  any  christom  child ;  a'  parted  even  just  be- 
tween twelve  and  one,  even  at  the  turning  o'  the 
tide :  for  after  I  saw  him  fumble  with  the  sheets  and 
play  with  flowers  and  smile  upon  his  fingers'  ends,  I 
knew  there  was  but  one  way;  for  his  nose  was  as 
sharp  as  a  pen,  and  a'  babbled  of  green  fields. 
'How  now,  Sir  John.''  quoth  I;  'what,  man!  be  o' 
good  cheer.'  So  a'  cried  out,  'God,  God,  God !' 
three  or  four  times.  Now  I,  to  comfort  him,  bid 
him  a'  should  not  think  of  God  ;  I  hoped  there  was 
no  need  to  trouble  himself  with  any  such  thoughts 
yet.  So  a'  bade  me  lay  more  clothes  on  his  feet : 
I  put  my  hand  into  the  bed  and  felt  them,  and  they 
were  as  cold  as  any  stone;  then  I  felt  to  his  knees; 
and  they  were  as  cold  as  any  stone,  and  so  upward 
and  upward,  and  all  was  as  cold  as  any  stone." 

This  play  was  first  printed  in  its  present 
form  in  the  Folio  of  1623,  which  reads  in  the 
middle  of  the  passage  :  '"for  his  Nose  was  as 
.sharpe  as  a  Pen,  and  a  Table  of  greene  fields." 
(The  earlier  incomplete  editions  have  only 
"as  sharpe  as  a  pen.")  The  emendation  is 
Theobald's,  and  has  been  generally  adopted 
by  the  more  recent  editors.  Grant  White 
calls  it  "the  most  felicitous  conjectural  emen- 
dation ever  made^of  Shakespeare's  text."  It 
is  sustained  by  the  preceding  "play  with 
flowers,"  which  gives  the  clue  to  the  wander- 
ing thoughts  of  the  dying  knight.  Various 
other  corrections  have,  nevertheless,  been 
suggested  ;  but  the  only  one  worth  mentiori- 
ing  is  Collier's  "a  pen  on  a  table  of  green 
frieze" — one  of  the  readings  ascribed  to  his 
famous  "manuscript  corrector,"  whose  work, 
originally  set  forth  as  belonging  to  a  period 
not  much  subsequent  to  the  publication  of  the 
Second  Folio  (1632),  is  now  generally  re- 
garded as  a  modern  forger}-.  Rejected  by 
the  editors  and  commentators  (except  Collier) , 
it  has  found  an  able  defender  in  Dr.  C. 
Creighton,  who  makes  it  the  subject  of  a  long 
article  in  B/ackzvood  ior  March.  He  believes 
that  Shakespeare  made  Falstaft'  die  of  the 
"sweating  sickness,"  which  first  appeared  in 
1485  (its  introduction  in  Henry  I',  would  be 
an  anachronism,  but  not  unlike  many  another 
in  Shakespeare)  and  prevailed  at  intervals 
until  the  middle  of  the  following  century,  not 
only  in  England,  but  in  Germany  and  other 
countries  of  northern  Europe.  Dr.  Creighton 
finds  evidence  in  support  of  his  opinion  in 
the  epilogue  to  2  Henry  /I '.,  which  promises 
to  "continue  the  story  with  Sir  John  in  it 
.  .  .  where,  for  anything  I  know,  Falstaft' 
shall  die  of  a  sweaC  ;  also  in  the  fact  that 
many  of  the  symptoms  of  death  to  which 
Dame  Qiiickly  refers  correspond  with  those 
recorded  by  Dr.  John  Cains,  in  his  Boke  of, 
L'ounscil  against  the   Szveat;    and,   finally,! 


on  account  of  "the  pimply  roughness  of  the 
skin"  in  the  disease.  "The  turgid  skin," 
according  to  Dr.  Creighton,  "during  life 
would  look  like  red  frieze ;  but,  when  the 
cadaveric  hue  of  the  fades  Hippocratica 
came  out,  it  would  change  tachlorotic  green." 
In  Germany  the  popular  name  of  the  sweat- 
ing sickness  was  der  Friesel  (frieze.) 

The  London  Lancet^  in  reply  to  this  inge- 
nious plea  for  Collier's  reading,  urges  the  fact 
that  the  sweating  sickness  was  not  known  till 
more  than  seventy  years  later  than  Falstaft"'s 
da\' ;  but,  as  we  have  intimated,  no  stress  can 
be  laid  on  such  anachronisms  in  Shakespeare. 
It  is  also  suggested  that,  if  the  dramatist  had 
intended  to  represent  Jack  as  dying  of  that 
disease,  he  would  have  said  "the  sweat"  in- 
stead of  "a  sweat ;"  and  with  this  we  are  in- 
clined to  agree,  as  with  what  the  writer  goes 
on  to  say  : 

"Moreover,  it  is  not  natural  to  make  Mrs.  Qiiickly 
such  a  minute  clinical  observer;  while  the  picture 
of  the  drawn  features  and  the  childish  and  innocent 
babblings  of  the  old  sinner's  delirium  is  one  of  those 
powerful  touches  that  the  poet  delighted  to  draw. 
Besides,  there  was  no  necessity  to  make  Falstaff  die 
of  an  acute  disease,  when  Shakespeare  had  already 
represented  him  as  suffering  under  a  complication 
of  disorders,  with  symptoms  so  graphically  described 
that  we  can  readily  diagnose  his  disease.  The 
Chief-Justice,  addressing  Falstafl",  says:  'Have  you 
not  a  moist  eye,  a  dry  hand,  a  yellow  cheek,  a  white 
beard,  a  decreasing  leg,  an  increasing  belly .'' etc. ; 
the  yellow  cheek,  the  increasing  swelling  of  the 
belly,  with  the  shrunken  limbs,  telling  of  the  onset 
of  the  jaundice,  and  the  ascites  which  accompany 
the  latter  stage  of  cirrhosis  of  the  liver.  Nor  are 
the  presages  of  his  death  incompatible  with  this 
view  :  the  burning  heats,  succeeded  by  sensations  of 
intense  cold,  the  rambling  delirium,  and  pinched 
features,  are  characteristic  of  death  by  this  disease." 

Who  shall  decide  when  doctors  disagree.' 
In  our  humble  opinion,  they  are  both  wrong, 
being  led  astray  by  their  professional  interest  in 
the  "case"  as  reported  by  Dame  Qiiickly. 
We  doubt  whether  Shakespeare  had  in  mind 
the  sweating  sickness  or  "cirrhosis  of  the 
liver"  or  any  other  specific  disease.  The 
signs  of  death  described  are  such  as  were 
familiar  to  common  people,  and  mingled  with 
vulgar  superstition,  like  the  reference  to  the 
old  notion  that  death  is  more  likely  to  occur 
with  the  falling  than  with  the  rising  tide. 
The  "fumbling  with  the  sheets"  is  found  in 
other  dramatists  of  the  time,  and  had  been 
mentioned  as  an  indicatitjn  of  approaching 
death  by  Celsius,  Hippocrates,  Galen,  and 
other  professional  authorities.  The  drawn 
features  need  no  comment,  but  we  may  note 
that  the  sharpness  of  the  nose  is  connected 
with  the  preceding  sign  by  Thomas  Lupton 
in  his  Thousand  Notable  Things  {i^'&6),  a 
book  which  Shakespeare  had  probably  read. 
He  says :  "If  the  foreheade  of  the  sicke 
wajle  redde,  and  his  nose  tuaxe  sharpe,  if  he 
pull  strawes  or  the  cloathes  of  his  bedde — 
these  are  most  certain  tokens  of  death."  The 
Chief-Justice's  description    is  simply   that    of 


the  ordinary  "sere  and  yellow  leaf"  of  a  cor- 
pulent old  reprobate  like  Falstaft".  A  doctor 
might  "diagno.se  disease"  in  it,  but  not  the 
justice  nor  the  dramatist. 

It  seems  to  us  improbable  that  Falstaft' 
would  be  represented  as  dying  of  a  terrible 
epidemical  disorder  without  a  hint  of  its 
prevalence  at  the  time.  An  isolated  case  of 
the  sweating  sickness  would  have  been  a 
strange  phenomenon  ;  and,  on  the  other  hand, 
any  extended  outbreak  of  the  disease  would 
have  interrupted  Henr3''s  expedition  to 
France.  Henry  VIII.,  who  was  no  coward, 
left  London  during  the  epidemic  of  1528,  and 
endeavored  to  "dodge"  the  plague  by  con- 
tinual travelling.  How  many  lives  were  lost 
in  that  "great  mortality,"  as  it  was  called,  we 
do  not  know,  but  in  1485  "many  thousands" 
are  said  to  have  died  from  the  disease  in  less 
than  six  weeks.  In  1551,  according  to  Stow, 
it  caused  a  "depopulation"  of  the  kingdom. 
It  is  not  likely  that  Shakespeare  would  intro- 
duce a  destructive  agency  of  this  tremendous 
sort  merel}'  to  get  rid  of  poor  old  Jack,  when  , 
a  common  inflammatory  fever  would  suftice 
to  do  the  business. 

This  dispute  of  the  doctors  over  Falstaft''s 
case  is,  to  our  thinking,  only  another  illustra- 
tion of  "medico-Shakespearian  fanaticism," 
as  Dr.  Field,  of  Easton,  Pa.,  called  it  in  his 
interesting  paper  read  before  the  Shakespeare 
Society  of  New  York  last  December.  He 
proved  clearly  enough  that  the  medical  allu- 
sions in  the  plays  are  such  as  might  be  ex- 
pected from  any  well-informed  man  of  that 
day.  The  symptomatology  of  the  diseases 
referred  to  includes,  as  a  rule,  only  the  most 
common  characteristics ;  and  the  exceptions 
may  be  due  to  what  the  poet  had  learned  from 
his  son-in-law,  Dr.  John  Hall,  who  was  one 
of  the  best  physicians  of  the  time.  Possibly 
Cerimon  in  Pericles — certainly  a  model  doc- 
tor— is  a  portrait  of  Hall.  Law  appears  to 
be  the  only  professional  specialty  of  which 
Shakespeare  shows  anything  more  than  the 
average  knowledge  which  a  man  with  his 
genius  and  opportunities  might  easily  pick 
up  ;  and  some  excellent  critics  believe  that 
his  experience  in  law-suits  and  legal  matters 
connected  with  his  business  and  estates  was 
sufficient  to  account  for  his  knowledge  in  that 
line. 


[Original  in  The  Popular  Science  Neivs.^ 
THE  PRO  AND  CON  OF  VACCINATION. 

BY  JOHN    CROWELL,    M.   D. 

The  epidemics  of  opposition  to  vaccination  break 
out  with  more  frequency  than  do  the  visitations  of 
the  dread  disease  that  Jenner  thought  he  had  com- 
pletely conquered  by  his  great  discovery.  The 
prejudice  against  vaccination  assumes  divers  shapes, 
according  to  the  fancy  of  individuals  or  communi- 
ties. Sometimes  in  small  villages,  whose  districts 
are  disturbed  by  some  anomaly  in  the  results  of  the 
process,  we  find  a  stout  opposition  to  an  order 
for  general  vaccination,  which  nothing  but  the 
strong  arm  of  the  law  can  subdue.     Sometimes  a 
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"crank,"  or  some  superficial  empiric,  will  set  up  a 
theory,  and  recount  the  evils  of  the  vaccine  disease, 
that  works  wonders  in  the  minds  of  many,  and  we 
find  in  every  neighborhood  children  who  are  kept 
out  of  school,  because  of  the  unwillingness  of  parents 
to  subject  them  to  the  dangerous  process. 

Again,  some  physician  of  acknowledged  repute 
comes  out  with  a  manifesto  so  bold  and  radical 
against  the  whole  theory  of  the  prophylaxis,  as  to 
have  a  large  following,  both  by  the  secular  press  and 
by  those  who  would  gladly  escape  from  complying 
with  the  legal  requisitions  concerning  the  operation. 
Just  now  a  flutter  of  excitement  has  been  produced 
in  Albany,  by  the  appearance  of  a  New  York  physi- 
cian before  the  Assembly  Public  Health  Committee, 
who  has  vigorously  protested  against  the  compul- 
sory vaccination  bill.  He  boldly  asserted  his  oppo- 
sition to  vaccination,  chiefly  on  account  of  its  failure 
as  a  preventive  of  small-pox,  stating  that  in  a  prac- 
tice of  the  last  seventeen  years,  he  had  examined 
every  case  of  the  disease  that  had  occurred  in  New 
York  City,  and  that  in  nearly  every  fatal  case  the 
victim  had  been  vaccinated.  He  discarded  the 
whole  thing,  in  toto,  and  advised  a  commission  of 
investigation  before  any  bill  should  be  framed.  Of 
course  this  was  promptly  met  with  the  rebutting 
testimony  of  able  experts,  including  Dr.  Cyrus 
Edson,  of  the  New  York  Board  of  Health,  and  the 
committee  decided  to  report  favorably  to  the  Assem- 
bly, recommending  the  passage  of  a  compulsory  bill. 

The  objections  urged  against  vaccination  are 
mainly  as  follows  : 

ist.  Vaccination  does  not  protect  against  small- 
pox. Persons  who  have  been  vaccinated  have  the 
disease,  and  many  fatal  cases  are  recorded. 

2d.  The  decrease  of  small-pox  is  not  owing  to 
vaccination,  but  to  sanitary  reform.  It  is  a  filth 
disease,  and,  as  great  cities  become  cleaner,  under 
the  supervision  of  scientific  inspection,  it  will  be 
finally  stamped  out  of  existence. 

3d.  Vaccination  is  a  dangerous  process.  It  in- 
troduces syphilitic,  and  other  specific  poisons,  into 
the  system,  and  sets  up  conditions  far  more  serious 
than  is  the  disease  it  attempts  to  prevent. 

4th.  It  often  produces  ugly  sores,  which  are 
obstinate  in  healing,  leaving  great  scars,  which  dis- 
figure the  person. 

In  reply  to  these  objections,  it  must  be  admitted 
that  vaccination  has  been  disappointing  in  the  ex- 
tent of  its  prophylactic  powers.  Jenner,  in  the  en- 
thusiasm of  his  great  discovery,  claimed  that  he 
had  found  an  absolute  preventive  of  small-pox,  but 
it  was  .soon  discovered  that  vaccinated  persons  were 
liable  to  a  modified  form  of  the  disease,  and  that  re- 
vaccination  was  necessary  to  ensure  protection. 
But  that  vaccination  does  modify  and  prevent,  we 
have  such  abundant  evidence  from  statistics  that  it 
seems  superfluous  to  recapitulate.  The  results  of 
carefully  prepared  data  from  all  parts  of  the  world, 
both  in  the  great  cities  and  rural  districts,  show 
that  the  death  rate  from  small-pox  among  the  un- 
vaccinated  is  about  49.68  per  cent.,  while  among  the 
vaccinated  it  hardly  reaches  6  per  cent.  Some  of 
the  most  satisfactory  results  of  vaccination  are 
found  in  army  experience.  In  the  Prussian  army, 
since  the  enactment  of  the  laws  regulating  the 
treatment  of  the  epidemic,  not  a  single  death  has 
occurred  from  small-pox  since  1S74.  In  Germany 
the  results  are  quite  as  remarkable. 

In  great  cities,  like  London,  where  the  scourge  of 
small-pox  was  formerly  so  dreadful,  the  results  are 
remarkable.  According  to  the  death  rate  in  this 
great  city,  before  the  discovery  of  vaccination,  there 
would  have  died  from  small-pox  last  year  more  than 
six    thousand    children.       But   statistics   show    that 


among  the  vaccinated  children  only  twenty-three 
deaths  occurred,  out  of  the  million  of  children  under 
ten  years  of  age  in  that  vast  metropolis. 

The  objection  that  the  reduction  in  the  mortality 
from  small-pox  is  due  to  sanitary  regulations,  is  not 
tenable,  for  the  reduction  in  the  death  rate  from  this 
disease  is  far  greater  than  in  any  other  class  of  dis- 
eases which  are  affected  by  sanitary  reform,  the  de- 
cline being  as  2  to  i,  in  favor  of  small-pox.  These 
results  are  equally  as  favorable  in  the  statistics  of 
the  great  cities  of  the  United  States  as  in  London. 

As  to  the  dangers  incurred  by  the  transmission  of 
syphilitic  poison,  there  has  been  much  specious 
reasoning,  and  a  vast  amount  of  assertion  not  sus- 
tained by  facts.  Careful  examinations  from  scien- 
tific experts  go  to  show  that  but  few  well-authenti- 
cated cases  have  ever  occurred.  Dr.  Laton,  after 
carefully  reviewing  the  different  cases  on  record, 
remarks  of  them  :  "None  of  these  alleged  cases, 
then,  have  established,  in  my  opinion,  that  syphilis 
has  ever  been  imparted  in  the  due  and  proper  per- 
formance of  vaccination,  i.  e.,  with  the  unmixed 
lymph  of  a  genuine  vaccine  vesicle.  *  *  *  gyj 
whether  from  admixture  of  blood,  or  from  admix- 
ture of  the  inoculable  secretions  or  products  of 
syphilis,  or  through  foul  lancets,  or  in  any  other 
way,  the  real  risks  are,  I  believe,  entirely  risks  of 
carelessness — risks  which,  with  due  regard  to  the 
rules  which  have  been  laid  down  for  the  proper 
performance  of  vaccination,  would  not  occur." 
Therefore,  all  the  risks  and  dangers  attending  the 
process  of  vaccination,  whether  from  the  inoculation 
of  syphilitic  poison,  or  the  use  of  a  foul  lancet,  or 
from  any  other  cause,  can  all  be  avoided  by  a  due 
regard  to  plain  rules  and  specifications  on  the  part 
of  the  operator.  By  the  use  of  pure  lymph  from  a 
healthy  heifer,  by  the  care  taken  to  always  use  a 
perfectly  clean  lancet,  and  by  the  ob,servance  of  all 
sanitary  precautions  on  the  part  of  the  person  vacci- 
nated, the  operation  is  practically  harmless. 

We  know  that  thousands  of  vaccinations  are 
yearly  made  without  the  occurrence  of  any  accident, 
and  hundreds  of  physicians  pass  through  years  of 
active  practice,  during  which  time  they  make  re- 
peated vaccinations,  without  meeting  with  a  single 
case  in  question.  The  great  weight  of  experience, 
as  well  as  of  scientific  statement,  is  largely  in  favor 
of  vaccination.  It  should  be  done  in  early  child- 
hood, nothing  but  pure  animal  lymph  should  be 
used,  and  the  instrument  should  be  absolutely 
clean. 

It  is  interesting  to  notice  the  legal  regulations  in 
different  countries. 

In  England,  the  present  law  compels  the  parent 
to  protect  his  child,  at  the  public  expense.  In 
Italy,  no  child  can  attend  school  without  a  certifi- 
cate of  vaccination.  The  same  is  true  in  Norway, 
Sweden,  and  Denmark.  In  P^rance,  the  law  is  not 
explicit,  although  scientific  men  are  attempting  to 
insure  more  stringent  regulations.  Vaccination  of 
all  raw  recruits  in  the  French  army  is  obligatory, 
and  to  this  regulation  is  due  the  immunity  of  the 
army  from  small-pox.  In  Germany,  every  child 
must  be  vaccinated  by  a  physician  on  the  September 
following  its  birth.  In  Japan,  wliere  small-pox  was 
formerly  an  endemic  disease  of  great  virulence.  Prof. 
E.  S.  Morse  informs  us  that  the  dreadful  scourge  is 
coming  under  control,  b^the  active  measures  taken 
by  the  government  to  insure  vaccination. 

In  our  own  country,  there  is  no  general  law  gov- 
erning vaccination,  and  the  restrictions  vary  consid- 
erably in  the  several  states.  In  many  states  there 
are  no  general  laws,  but  boards  of  health  and  city 
ordinances  regulate  vaccination.  The  following 
states  have  no  vaccination  laws:  Arkansas,  Cali- 
fornia, Iowa,  Kansas,  Louisiana,  Missouri,  North 
Carolina,      Pennsylvania,    South     Carolina,    West 


Virginia,  Wisconsin.  In  Alabama,  the  county 
health  officer  is  required  to  vaccinate,  without 
charge,  all  who  require  it.  In  Connecticut,  town 
boards  of  health  may  adopt  measures  regulating 
vaccination.  In  Delaware,  the  school  authorities  of 
any  town  may  regulate  the  matter.  In  Illinois  and 
Indiana,  the  state  board  of  health  has  the  control. 
Kentucky  requires  vaccination  of  all  persons  over 
twenty  years  of  age,  at  their  own  expense.  All 
school  children  must  be  vaccinated  under  the  direc- 
tion of  the  state  board  of  health.  In  Maine,  Mary- 
land, Massachusetts,  New  Hampshire,  Michigan, 
New  Jersey,  New  York,  Rhode  Island,  Ohio,  Ten- 
nessee, and  Virginia,  there  are  laws  of  more  or  less 
stringency.  In  Massachusetts,  there  is  a  penalty  of 
five  dollars  for  neglect  to  comply  with  the  provisions 
for  vaccination,  and  the  laws  and  regulations  are 
more  stringent  and  explicit  than  in  any  other  por- 
tion of  the  country. 

From  all  the  evidence,  from  experience,  and  from 
scientific  investigation,  it  must  be  conceded  that 
vaccination,  under  wholesome  limitations  and  wise 
legal  regulations,  is  a  safe,  wise,  and  humane  pro- 
vision against  the  inroads  of  one  of  the  most  loath- 
some and  fatal  diseases  that  ever  afflicted  mankind. 


[Original  in  The  Popular  Scifince  J^ewn.\ 
AN  IMPROVEMENT  NECESSARY. 

Let  him  who  would  become  a  public  benefactor 
labor  for  the  banishment  of  the  "old-fashioned," 
cottage  privy,  which  figures  so  conspicuously  in  our 
tow:ns,  villages,  and  even  cities — polluting  the 
ground  water,  charging  the  ground  ^ir  with  virulent 
poisons,  contaminating  the  atmosphere,  and  spread- 
ing the  germs  of  disease  broadcast.  The  subject  is 
most  unsavory,  but  sanitarians  and  the  public  at 
large  must  face  it  squarely,  for  the  number  of  these 
pernicious  institutions  is  hourly  increasing,  and, 
unless  active  measures  are  taken,  it  is  only  a  ques- 
tion of  time  when  all  our  surroundings  will  be  fully 
saturated,  and  their  evil  results  made  clearly  mani- 
fest. The  idea  of  digging  holes  in  the  ground  as 
permanent  receptacles  of  human  excreta,  is  one  of 
the  most  depraved  conceptions  that  ever  originated 
in  the  human  mind,  and,  while  it  appears  strange 
that  the  health  anthorities  and  thinking  public 
should  tolerate  such  unreasonable  proceedings,  it 
seems  incredible  that  civilized  people  of  the  present 
age  should  be  content  to  spend  half  an  hour  eacli 
day — or  even  a  shorter  period  of  time — over  a  foul 
vault,  redolent  of  filth  and  replete  with  poison. 
Nature  rebels  against  the  insult  and  we  naturally 
avoid  such  places  as  much  as  possible,  for  nothing 
is  more  disgusting  to  sight  or  smell,  or  more  nau- 
seating to  the  stomach.  If,  however,  the  public 
were  to  calmly  consider  how  great  an  abomination 
it  is,  they  would  rise  up  as  one  man  and  demand  its 
overthrow.  The  dangers  of  the  priyy-\ault  may  be 
briefly  summed  up  thus:  It  poisons  the  greatest 
life  giving  elements,  pure  air  and  pure  water,  w  ith- 
out  which  life  cannot  be  sustained. 

There  is  abundant  evidence  to  sliow  that  mi- 
crobes, which  are  ever  present  in  coimtless  numbers 
wherever  decomposition  is  taking  place,  and  w  hicli 
are  undoubtedly  the  active  agencies  in  producing 
typhoid  fever,  dysentery,  cholera,  and  other  dire 
disea.ses,  can  travel  through  the  soil  for  short  dis- 
tances and  thus  infect  vyater-supplies  :  while  even 
the  foul  liquid  from  vaults  and  cesspools  may  readi- 
ly percolate  through  the  ground  and  enter  wells. 
springs,  and  poorly  constructed  rain-water  cisterns. 
The  privy,  located  for  convenience  or  supposed 
necessity  within  fifty  feet  of  somebody's  well,  must 
contaminate  it  in  time,  unless  the  most  favorable 
circumstances  exist.  In  a  light  sandy  soil  the  pro- 
cess may  proceed  quite  rapidly;  in  a  clay  soil  more 
slowly,  but  not  less  sureiy;  in  a  thin  soil  over  clay 
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or  rock,  verv  certainly.  But  even  the  fact  that  the 
well  is  situated  quite  a  distance  from  the  vault  does 
not  insure  it  from  contamination.  Compact  rocks 
do  not  generally  supply  enough  water  for  a  well, 
and  consequently  fissured  rocks  must  furnish  the 
supply,  and,  under  some  circumstances,  these  are 
decidedly  dangerous.  If  a  fissured  rock  lies  a  few- 
feet  helow  the  surface,  the  cracks  in  it  may  act  like 
so  many  pipes,  carrying  nearly  undiluted  sewage 
from  a  great  distance.  Consequently,  if  the  cracks 
of  a  rock  lie  in  the  direction  between  a  well  and  a 
vault,  the  contents  of  the  latter  will  flow  through 
the  cracks  into  the  well,  together  with  the  water 
which  enters  during  rains.  The  dangers  of  using 
water  thus  polluted  are  not  always  manifest.  Gen- 
eral ill-health  exists  ibr  a  long  time  but  the  cause 
is  not  determined.  Perhaps  no  one  is  seriously  af- 
fected until  specific  poisons  are  transmitted,  and 
then  the  outbreak  of  an  epidemic  or  of  special  cases 
renders  the  evil  obvious.  So  long  as  ordinary  privy- 
vaults — to  say  hothing  of  cesspools,  drains,  etc. — 
are  allowed,  so  long  does  danger  exist  in  every  well, 
except  in  sparsely  populated  communities.  There 
is  little  doubt  but  that  the  foul  exhalations  pollute 
the  atmosphere  sufficiently  to  produce  sickness  and 
death.  It  is  true  that,  if  they  are  diffused  into  our 
vast  ocean  of  atmosphere,  they  become  greatly  di- 
luted and  practically  harmless,  but  this  does  not 
always  occur.  On  account  of  the  saturation  of  the 
earth  and  the  contamination  of  the  ground-water, 
the  ground-air  also  becomes  contaminated.  In  all 
but  the  warmest  months  of  the  year  the  whole  of 
an  inhabited  house,  and  through  the  entire  year 
that  part  heated  by  the  kitchen  fire,  is,  on  account 
of  its  temperature  being  higher  than  the  out-door 
air,  drawing  in  air  from  the  surface  of  the  ground 
and  from  the  ground  itself.  Consequently,  the 
ground-air,  befouled  with  decaying  organic  matter, 
and  containing  the  germs  of  disease,  enters  the 
house  whose  interior  arrangements  may  be  in  them- 
selves without  fault,  and  becomes  a  menace  to  health 
and  happiness.  Thus  thousands  of  victims  die 
annually  of  avoidable  diseases  caused  by  practices 
which  nature  condemns,  common-sense  deplores, 
and  which  reproach  our  intelligence. 

The  question  now  arises,  how  shall  we  remedy 
these  evils  and  what  shall  we  substitute  for  the 
time-worn  privy.'  The  need  of  improvement  has 
been  realized  before  and  the  subject  is  not  new,  but 
it  has  not  received  due  attention.  Where  there  is  an 
abundant  supply  of  water  and  where  good  drainage 
exists,  water-closets  constructed  on  strictly  sanitary 
principles  are  probably  the  best  substitutes,  and  al- 
though we  cannot  praise  the  means  now  generally 
made  use  of  for  the  disposal  of  sewage,  nevertheless 
where  a  city  is  provided  with  a  good  system  of 
sewerage,  the  arrangement  of  proper  water-closets 
in  dwellings,  and  their  connections  with  the  common 
sewer  is  indeed  feasible.  Careful  study  of  the  appa- 
ratus and  its  proper  arrangement  is  necessary  for 
all  who  own  and  build  houses,  but  their  considera- 
tion cannot  now  detain  us. 

In  towns  and  hamlets  where  the  water-supply 
and  drainage  will  not  permit  of  water-closets,  a  sys- 
tem of  earth-closets  should  be  adopted.  Their  ar- 
rangement is  simple  and  inexpensive,  and  they  have 
numerous  advantages,  both  of  economy  and  con- 
venience. They  may  be  connected  with  the  house 
without  danger  or  incsnvenience,  w  hile  privies  must 
necessarily  be  pLiced  at  some  distance  from  dwell- 
ings, and  delicate  persons  are  very  apt  to  suffer 
from  exposure  in  going  out-of-doors  in  cold  or 
rainy  weather;  while  many  persons  are  apt  under 
such  circumstances  to  delay  that  which  nature 
teaches  us  should  receive  immediate  attention,  and 
thus  bring  on  complaints  of  indigestion,   constipa- 


tion,, etc.      No   such   dangers   threaten   those  who 
substitute  the  harmless  earth-closet. 

In  detail  these  closets  have  certain  unimportant 
differences,  but  the  principle  is  always  the  same  and 
depends  upon  the  extraordinary  absorbing  and  de- 
odorizing powers  of  earth,  ashes,  etc.  Every  vault 
should  be  cleaned  and  filled  with  fresh,  pure  earth. 
The  frame  of  the  privy  is  not  objectionable,  and  con- 
sequently may  be  used  as  the  frame  of  the  new- 
closet,  and  to  this  end,  should  be  placed  upon  a  firm 
foundation,  convenient  to  the  house.  It  remains  to 
provide  the  edifice  with  a  suitable  receptacle,  or  re- 
ceptacles, for  the  excrement.  Single  large  boxes  of 
metal,  or  wood  lined  with  galvanized  iron,  have 
been  employed  but  are  too  large  and  heavy  for  con- 
venience. The  following  is  a  ver^'  inexpensive  and 
convenient  arrangement.  Procure  from  the  grocer 
a  kerosene-barrel,  and  saw-  it  transversely  into  two 
halves,  thus  forming  two  tub-like  vessels.  Strength- 
en these  if  necessary  by  an  additional  band,  and 
fasten  to  each,  near  the  top  and  on  opposite  sides, 
two  suitable  handles — strong  loops  of  leather 
answering  very  nicely — for  convenience  in  handling 
them.  The  "seat"  of  the  closet  is  next  arranged 
for  the  reception  of  these  vessels,  one  of  which  is 
to  be  placed  beneath  each  aperture,  their  insertion 
and  removal  being  effected  by  means  of  a  hinged 
door  at  the  rear  of  the  building.  The  usual  pro- 
portions of  the  seat  may  be  maintained  by  making 
an  extension  at  the  lower  part  of  the  rear  of  the 
building,  which  extension  should  be  covered  by  a 
tight,  slanting  roof  to  facilitate  the  flow  of  rain- 
water from  its  surface.  A  box  of  convenient  size 
and  provided  with  a  cover  is  now  arranged  in  one 
corner  of  the  building  and  filled  with  dry  dirt  or 
ashes.  The  bottoms  of  the  tubs  are  then  covered 
with  the  dirt  or  ashes  to  the  depth  of  a  few  inches 
by  means  of  a  fire-shovel  which  is  to  be  left  in  the 
dirt-box,  and  the  structure  is  complete.  During  the 
day  small  amounts  of  earth  are  sprinkled  over  the 
contents  of  the  tubs  by  means  of  the  shovel,  and 
they  are  removed  and  emptied  as  occasion  may  re- 
quire. In  the  country — where  the  closets  are  es- 
pecially indicated — the  refuse  which  is  thus  ren- 
dered dry  and  almost  entirely  odorless,  is  thrown 
on  the  manure-heap  or  spread  over  the  garden, 
where  the  saltpetre  microbes  immediately  attack  it 
and  prepare  it  for  the  nourishment  of  plants  and 
vegetables;  while  in  large  towns  and  cities  the  scav- 
engers will  be  found  to  be  particularly  anxious  to 
contract  for  its  removal,  on  account  of  its  rich  ferti- 
lizing properties.  Light  galvanized  iron  boxes  of 
convenient  size,  or  wooden  ones  rendered  water- 
tight by  a  lining  of  coal-tar  pitch,  may  be  substi- 
tuted for  the  receptacles  just  described,  but,  regard- 
less of  the  material,  they  should  always  be  of  such 
proportions  as  to  admit  of  easy  removal  and  trans- 
portation. Lime,  or  copperas,  or  charcoal,  may  be 
added  to  the  earth  employed,  as  occasion  may  seem 
to  require,  but  the  ashes  from  the  house  will  be 
found  quite  sufficient.  Sand  should  not  be  em- 
ployed. 

That  the  excrement  thus  treated  can  do  no  harm, 
but  rather  becomes  of  positive  benefit  when  deposit- 
ed in  or  upon  the  upper  layer  of  the  soil,  is  well 
understood  by  all  who  have  given  the  subject  due 
consideration.  There  are  certain  destroying  or 
converting  organisms  in  the  surface  soil  which  act 
upon  organic  matter,  changing  it  into  pabulum  for 
vegetation,  enriching  the  land  and  causing  a  des- 
ert waste  to  "bloom  and  blossom  as  the  rose." 
There  is,  however,  no  substitute  for  these  organisms 
in  the  sub-soil,  no  matter  how  porous  it  may  be,  and 
thus  the  folly  of  the  privy-vault  becomes  more  and 
more  obvious.  The  privy  set  upon  four  stones  and 
not  provided  with  a  vault  is  by  no  means  the  worst 
type  of  this   nuisance,  for  a   few   shovelfuls   of  dirt 


and  ashes  each  day  render  it  quite  harmless ;  it  is, 
however,  very  inconvenient. 

It  is  true  that  our  cities  have  odorless  companies 
which  take  off  the  excreta  without  any  offense  to 
the  people,  but  thty  invariably  do  their  work  after 
decomposition  has  taken  place,  after  the  ground- 
water and  the  ground-air  have  become  saturated, 
and  the  city  is  permeated  by  foul  gases  which  kill 
the  little  children,  the  weak,  and  the  aged,  by 
hundreds  ;  whereas,  by  the  system  above  advocated 
all  human  excreta  are  removed  and  rendered  harm- 
less before  these  results  can  occur. 

J.  H.  E. 

f** 

[Specially  Compiled  for  The  Popular  Science  News.] 

MONTHLY     SUMMARY     OF     MEDICAL 
PROGRESS. 

BY    W.    S.    WELLS,    M.    D. 

A  REMARKABLE  case  of  amputation  through  the 
thigh,  after  rupture  of  the  sciatic  nerve,  followed  by 
escape  of  cerebro-spinal  fluid,  is  reported  in  the 
British  Med.  Jour.  A  man  had  one  of  his  legs 
caught  between  the  spokes  o(  a  wheel  of  a  rapidly 
moving  chaise;  the  leg  was  torn  off  above  the  knee. 
The  peculiar  feature  of  the  accident  was,  that  the 
entire  .sciatic  nerve,  and  enough  of  the  sacral  plexus 
to  open  the  spinal  canal,  were  removed  with  the 
avulsed  limb. 

Amputation  was  performed  through  the  middle 
third  of  the  thigh.  On  the  eighth  day,  somewhere 
near  thirty  ounces  of  cerebro-spinal  fluid  —  it  is 
stated — escaped  from  the  wound,  through  the  drain- 
age tube.  The  following  day  it  ceased,  and  the 
patient  made  a  good  recovery  in  due  time. 


In  the  Deutsche  Med.  Wochenschr.  a  novel  method 
is  proposed  to  remove  foreign  bodies  lodging  in  the 
nose.  A  rubber  tube,  i  to  2  feet  long,  with  an  end 
of  wood  or  rubber  to  fit  the  nostril,  only,  is  neces- 
sary. The  end-piece  is  introduced  into  the  side  in 
which  the  foreign  body  is  not;  the  physician  places 
the  other  end  in  his  mouth  and  blows  "sharply 
through  the  tube. 

If  this  does  not  cause  the  foreign  body  to  fly  out, 
the  physician  may  hold  the  other  nostril,  too,  and 
blow,  compressing  the  air,  and  then  removing  sud- 
denly his  hand.  The  foreign  body  is  certain  to  fly 
out.  This  procedure  is  simple  and  does  not  injure 
the  mucous  membrane. 


M.  GoLTz,  Jour.  Amer.  Med.  Ass'n.  is  still  en- 
gaged in  studying  the  functions  of  the  brain. 
Among  other  experiments  he  has  destroyed  exten- 
sive areas  of  the  cerebra  in  dogs,  without  killing  the 
animals,  and  in  one  case  a  dog  lived  five  months 
after  the  whole  of  the  left  hemisphere  was  removed, 
but  showed  modifications  of  character  and  mental 
enfeeblement.  Goltz  advises  surgeons  to  be  more 
bold  in  cases  of  cerebral  tumors. 


Dr.  Stewart  (Peoria  Med.  Mo.)  states  that,  for 
the  relief  of  facial  neuralgia,  ergot  injected  hypo- 
dermically  is  incomparably  superior  to  either 
aconite  or  gelsemium.  Generally  one  injection  re- 
lieves the  pain  permanently.  He  puts  it  into  the 
temple,  as  nearly  over  the  seat  of  pain  as  conven- 
ient. He  uses  the  plain  extract,  which  he  has  made 
so  that  one  minim  represents  two  grains  of  ergot, 
throwing  in  eight  to  twelve  minims,  blood-warm, 
at  one  injection,  without  diluting.  The  extract 
must  be  pure  and  reasonably  fresh.  If  old,  it  is  in- 
efficient and  irritating.  Injection  of  the  fresh  pro- 
duct causes  more  or  less  pain  for  a  few  minutes,  but 
when  it  disappears  the  neuralgia  has  usually  dis- 
appeared, not  to  return. 


The  London  Lancet  calls  attention  to  the  large 
number  of  fatal  cases  of  concealed  nasal  diphtheria 
in  children.     Even  the  most  practiced  observer  can- 
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not  obtain  a  satisfactorj'  view  of  the  naso-pharynx 
in  small  children.  Experience  in  the  post-mortein 
room  teaches,  that  the  local  diphtheritic  manifesta- 
tions are  most  extensive  on  the  back  of  the  soft- 
palate,  in  the  region  to  which  neither  food  nor  light 
has  access. 

The  disproportion  between  the  severity  of  the 
general  symptoms,  and  the  slightness  of  the  local 
lesions  as  seen  during  life,  is  remarkable,  but  at  the 
necropsy  the  local  lesions  are  almost  always  found 
to  be  much  more  .serious  and  extensive  than  had 
been  noted  during  liie.  Hence  the  importance  of 
more  thorough  exploration  of  the  naso-pharyngeal 
region,  and  local  medication. 


Dr.  Lovey,  {Deutsch  Med.  Wocheiischr.)  highly 
recommends  the  treatment  of  diphtheria  by  the 
insufflation  of  very  finely  powderer  sugar,  upon  the 
tonsils,  pharynx,  posterior  nares,  the  entrance  to 
the  larynx,  and,  after  tracheotomy,  through  the 
canula.  The  danger  of  general  infection  is  abated, 
the  odor  of  decomposition  lessened,  and  in  many 
cases  in  which  the  larynx  was  involved,  the  insuffla- 
tion of  sugar  loosened  the  cough,  and  the  threaten- 
ing symptoms  gradually  ceased.  The  favorable 
action  of  sugar  on  unhealthy  granulations  has  long 
been  recognized.  General  treatment  is  of  course, 
employed  also.  Lovey  prefers  apomorphia,  and 
later,  an  easily  digested  iron  preparation. 


this  purpose  is  a  well  polished  (not  blackened)  glass 
rod,  to  one  end  of  which  a  small  incandescent  glow 
lamp,  like  those  used  for  electric  breast-pins,  is 
attached. 

The  light  of  the  lamp  is  reflected  equally  through 
the  Avhole  glass  rod  to  its  other  end,  which  is  placed 
so  that  the  interior  of  the  larynx  or  nose,  becomes 
illuminated,  if  required.  If  this  luminous  glass  rod 
is  applied  to  the  sclerotic,  the  interior  of  the  eye- 
ball can  be  examined  in  the  same  way  as  by  using 
an  ophthalmoscope,  the  structure  of  the  posterior 
parts  of  the  vitreous  body  being  very  well  seen  and 
studied.  As  the  glass  rod  remains  cold,  it  can  be 
employed  in  operative  surgery  to  light  the  natural 
and  artificial  cavities. 


The  treatment  of  recent  pleuritic  efi"usion  by 
saline  cathartics,  instead  of  tapping,  is  advocated 
by  Dr.  P.  Blaikie  Smith,  of  the  Aberdeen  Royal 
Infirmary,  (Jiritish  Med.  Jour.) 

He  uses  the  magnesium  sulphate  dissolved  in  as 
small  a  quantity  of  hot  water  as  possible.  The  dose 
administered  is  two  drachms  to  half  an  ounce  twice 
a  day. 

Dr.  Smith  admits  that  patients  of  poor  physique, 
or  in  whom  a  phthisical  tendency  exists,  are  ill 
suited  for  this  plan  of  treatment.  So,  too,  when 
dpspnoea  is  an  urgent  symptom,  especially  when 
accompanied  by  signs  of  collateral  hyperaemia  or 
oedema,  the  use  of  the  trocar  gives  more  speedy 
relief  than  that  afforded  by  free  purging.  Still,  he 
concludes  that  one  meets  with  many  cases  where 
the  effusion  is  large  and  of  recent  occurence,  where 
dyspnoia  is  not  pronounced,  and  where  signs  of 
physical  and  constitutional  debility  are  absent. 
These  are  the  cases  regarded  by  him  as  peculiarly 
adapted  for  the  treatment  by  concentrated  solution 
of  saline  cathartics,  to  produce  absorption. 


At  a  recent  meeting  of  the  Medical  Society  of 
Victoria,  Dr.  R.  A.  Stirling  reported  a  case  of  pul- 
monary hemorrhage,  in  which  hypodermic  injec- 
tions of  ergolin  and  other  commonly  used  remedial 
measures  had  failed  to  check  the  hemorrhage,  which 
was  so  profuse  as  to  threaten  immediate  death  by 
suffocation,  but  in  which  the  hypodermic  injection 
of  one  one-hundred-and-fiftieth  of  a  grain  of  atropine 
at  once  controlled  the  bleeding. 

During  twenty-four  hours  the  injections  were  re- 
peated at  intervals  of  every  six  hours.  Then, 
thinking  the  stoppage  might  have  been  accidental, 
the  doctor  omitted  the  treatment  for  twelve  hours, 
with  the  result  of  a  fresh  and  severe  attack,  which 
was  at  once  controlled  by  the  renewal  of  the  atro- 
pine hypodermic  injections. 


An  ophthalmological  test  for  feigned  blindness  in 
one  eye  is  given  in  the  Alienist  and  Neurologist. 
A  German  factory  hand  claimed  damages  for  acci- 
dental total  blindness  of  left  eve.  E.\perts  proved 
the  eye  sound  by  the  following  test :  The  plaintiff 
was  asked  to  read  through  glasses,  the  left  being  clear 
white,  and  the  right  being  red,  some  words  written 
in  green  on  black  ground.'  The  man  read  the  writ- 
ing easily,  which  he  could  not  have  done  with  any 
but  the  eye  he  claimed  was  defective,  since  the  red 
glass  adjusted  to  the  right  eye  would  make  the 
green  letters  appear  black,  and  of  course  invisible 
on  a  black  ground. 


In  view  of  the  liability  to  the  formation  of  a  fu- 
runcle after  the  removal  of  a  plug  of  cerumen  from 
the  ear  by  simple  syringing,  Lowenberg  (Gaz.  hebd. 
des  Sci.  Med.)  recommends  that  the  mass  be  treated 
previously  for  a  day  or  two  by  instillations  of  an 
antiseptic  solution  made  after  the  following  formula  : 
R.  Boric  Acid,  7  parts;  Glycerine:  Distilled 
Water,  aa.  i(»  parts.  M.  This  solution  should  be 
warmed  and  dropped  into  the  ear  from  a  test  tube. 
It  is  to  be  applied  twice  a  day,  and  the  liquid  al- 
lowed to  remain  in  the  ear  for  15  minutes.  It  will 
increase  the  deafness  for  a  time,  on  account  of  an 
augmentation  of  the  plug  by  imbibition,  but  it  soft- 
ens the  mass  and  facilitates  its  expulsion. 


The  Vienna  correspondent  of  the  London  Lancet 
-writes,  that  the  well-known  experiment  for  showing 
total  reflection  of  light  in  a  jet  of  water  or  in  a  glass 
Tod,  has  been  made  use  of  in  Vienna  by  Dr.  Roth 
and  Prof.  Reuss,  in  devising  a  new  method  of  illum- 
inating from  the  outside,  some  cavities  of  the  body, 
such  as  the  larynx  and  nose.   The  instrument  used  for 


Ignh'uncture  of  the  tonsils  is  practiced  by  Dr. 
Wilhelm  Roth,  of  Fluntern,  (London  Lancet)  in 
order  to  reduce  their  size  without  risk  of  trouble- 
some hemorrhage,  which  is  not  uncommon,  es- 
pecially in  young  subjects. 

This  has  also  been  recommended  by  Krishaber 
and  by  Verneuil.  The  tonsils  and  neighboring 
parts  are  first  brushed  over  with  a  ten  to  twenty  per 
cent,  solution  of  cocaine.  The  finest  point  of  the 
thermo-cautery,  heated  to  redness,  is  then  inserted 
to  a  depth  of  about  five  millimeters  in  three  or  four 
spots  a  few  millimeters  apart  from  one  another  on 
the  tonsils.  The  instrument  is  not  allowed  to  re- 
main more  than  one  or  two  seconds  in  the  tissue. 

The  whole  operation,  inchiding  both  tonsils,  can 
be  performed  in  a  very  few  minutes  without  any 
bleeding,  and  with  scarcely  any  pain.  It  must  be 
repeated  four  or  five  times  at  intervals  of  twa  or 
three  days,  and  this  is  usually  sufficient  to  cause 
the  tonsils  to  return  to  their  ordinary  condition. 
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Ykllow  fever  is  stated  to  have  broken  out  at 
Versailles,  and  to  have  numbered  several  victims. 
It  has  been  suspected  that  the  disease  was  imported 
from  South  America  hy  means  of  parrots  whose 
brilliant  plumage  is  supposed  to  have  harbored  the 
contagion. 
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Something  will  be  found  to  suit  all  tastes,  whether  literary  or 
scientific. 


Attention  is  called  to  the  i>reparntions  of  the  C.  H.  Phil- 
Lii'S  Chemical  Co.,  which  have  an  enviable  reputation  for 
purity  and  reliabilitj'. 


Nesti.e's  Milk  Food  is  one  of  the  best  of  the  various  in- 
fants' foods,  and  is  largely  used  as  a  substitute  for  mothers' 
milk,  with  very  young  infants.. 
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BoviNiNE  is  a  highly  nxitritious  and  easily  digested  food, 
containing  all  the  essential  elements  of  raw  beef,  in  a  palatable 
form.  It  is  highly  recommended,  b<Jtli  l\v  physicians  and 
patietits  who  have  given  it  a  trial. 


The  Duck  Coats  advertised  on  page  4  are  just  the  thing  lor 
physicians'  operating-coats,  as  they  are  light,  durable,  and 
cleanly.  They  are  equally  well  adapted  for  druggists,  chemists, 
and  students  to  wear  in  the  laboratory. 


Texas  colonel,  to  physician  whom  he  has  just 
met:  "I  am  so  weak  I  can  hardlj  walk;  what  shall 
I  take.^"  Physician  (who  knows  him):  "Take  a 
hack." 


Bradford  Academy.— For  the  higher  education  of  young 
women.  Buildings  unsurpassed  for  comfort  and  health.  Full 
corps  competent  teachers.  Year  commences  Sept.  11,  iSSy. 
For  circulars  and  admission  apply  to  Miss  Annie  E.  Johnson, 
Principal,  Bradford,  Mass. 


In  some  southern  cities  the  distilled  water,  which  is  a  by- 
product of  the  artificial  ice-machines,  is  sold  for  drinking  and 
culinary  purposes  at  a  large  profit.  One  factory  using  a  ma- 
chine manufactured  by  David  Boyle,  of  Chicago,  nets  $250.00 
a  month  from  this  source,  in  addition  to  the  regular  sale  of  the 
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RECENT  NOVELTIES  IN  PHOTOG- 
RAPHY. 

Cakicatuhic    photographs,    like    the   one 
represented  in  Fig.  i,  are  made  by  combining 
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Fig.  I. 

two  different  pictures  by  a  very  simple  pro- 
cess.    A  negative  is  first  taken  of  the  sitter,  so 


that  the  head  shall  be  of  the  desired  size.  A 
positive  print  is  then  made  from  it,  and  the 
head  carefully  cut  out  with  the  scissors.  For 
the  body,  a  second  picture  may  be  taken,  of  a 
smaller  size,  or  a  more  ludicrous  effect  may 
often  be  obtained  by  cutting  out  a  figure  from 


Fig.  i. 

a  fashion-plate  or  engraving.  In  either  case, 
the  head  tind  body  must  be  carefully  joined 
together  and  pasted  on  a  card.  The  j'unction 
at  the  neck  may  be  concealed,  if  necessary,  as 
in  the  illustration,  by  drawing  a  high  collar  of 
a  fancy  pattern.  From  this  "composite," 
another  negative  is  copied,  in  the  usual  way, 
from  which  any  desired  number  of  prints 
may  be  made,  in  which  the  illusion  will  be 
very  perfect  and  amusing. 

The  tendency  of  sportsmen  to  relate  re- 
markable stories  of  their  adventures  and  suc- 


cess is  so  well  known,  that  tliey  often  experi- 
ence difficulty  in  impressing  their  friends  with 
their  veracity.  Here  the  camera  comes  to 
their  aid,  for,  certainly,  no  one  can  hesitate  to 
believe  even  the  most  wonderful  "fish-story," 
when  confirmed  by  photographic  evidence. 
Figs.  3  and  3  explain  themselves,  and  show 
how  easy   it  is  to  add   a  few  pounds  to    the 


weight  of  a  trout,  or  transform  an  innocent 
kitten  or  puppy  into  a  frightful  monster.  All 
that  is  ncccssarv   is  to  use  a  camera   with   a 


Fig.  4. 

great  depth  of  focus,  and  place  the  animal 
much  nearer  to  it  than  the  sportsman.  The 
laws  of  optics  will  complete  the  deception, 
and  bestow  upon  him  an  undeserved  reputa- 
tion. 

A  still  simpler  way  to  enlarge  the  apparent 
size  of  an  animal,  or  any  other  object,  is  to 
photograph  it  alongside  of  a  two-foot  rule,  or 
a  rod  graduated  int<j  feet  and  inches.  If  the 
scale   is  placed   at  some  distance   bcJiiiid  the 


Fig-  5- 


object  to  be  photographed,  and  a  picture  ol 
both  taken  together,  the  size  of  the  latter  may 
be    magnified    to   any   desired   extent.     Care 
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should  be  taken  to  remove  all  other  objects 
from  the  field  of  view,  or  the  deception  would 
be  apparent  at  once. 

An  ingenious  Frenchman,  M.  Batut,  has 
succeeded  in  attaching  a  camera  to  a  kite,  and 
thus  obtaining  pictures  at  a  considerable  alti- 
tude.    The  arrangement  is  shown  in  Fig.  4. 
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Fig.  6. 

The  kite  is  seven  and  a  half  feet  long,  and  is 
provided  with  a  long  and  heavy  tail,  to  ensure 
stability  while  in  the  air.  The  string  is 
attached  to  a  bar  of  wood  (T),  and  is  so 
arranged  that  it  does  not  interfere  with  the 
field  of  view.  B  is  a  small  aneroid  barome- 
ter, to  indicate  the  height  of  the  kite.  It  is  so 
arranged  that,  at  the  moment  of  exposinx',  the 
position  of  the  pointer  is  also  photographed, 
thus  giving  a  record  of  the  distance  of  the 
kite  above  the  earth.  The  camera  itself  is 
furnished  with  an  instantaneous  spring-shutter, 
giving  an  exposiu'e  of  about  a  hundredth  of  a 
second.  It  is  liberated  by  a  time-Iuse  (C), 
which  is  lighted  before  the  kite  leaves  the 
ground.  The  movement  of  the  shutter  also 
liberates  a  roll  of  paper,  which  uncoils  and 


three-quarters  pounds,  but  this  can  be  reduced 
by  omitting  the  barometer,  which  is  quite 
unnecessary  for  ordinary  purposes. 

In  former  numbers  of  the  Science  News, 
we  have  reproduced  photographs, of  electric 
sparks  of  various  sizes  and  intensities.  These 
were  taken  with  a  camera,  in  the  oi'dinary 
way,  but  the  beautiful  sparks  represented  in 
the  accompanying  illustrations,  impressed 
themselves  directly  upon  the  sensitive  photo- 
graphic plate.  Fig.  6  shows  the  arrangement 
of  the  apparatus.  The  sensitive  plate  (a) 
was  placed  upon  a  much  larger  piece  of 
ebonite  (1^),  which  rested  upon  a  small  me- 
tallic disk  (c),  attached  to  an  insulated  stand 
{d.)  It  will  thus  be  seen  that  the  sensitive 
plate  really  formed  one  surface  of  an  electrical 
condenser,  like  the  coating  of  a  Leaden  jar. 
The  poles  of  a  powerful  induction  coil,  capa- 
ble of  giving  a  spark  six  inches  long,  were 
then  connected. — one  to  the  lower  metallic  disk. 


Fig.  7. 

indicates  to  those  below  that  the  exposme  is 
completed.  Fig.  1^  is  a  fac-.simile  of  a  photo- 
graph obtained  in  this  way,  at  a  height  of 
four  hundred  feet,  showing  the  roofs  of  a 
farm-house  and  out-buildings,  with  a  part  of 
the  adjoining  fields.  The  total  weight  of  the 
photographic    apparatus    is    about   two   and 


Fig.  8. 

and  the  other  to  the  centre  of  the  sensitive 
plate.  A  single  spark  was  then  allowed  to 
pass,  and  the  plate  developed  in  the  usual 
way.  Figs.  7  and  8  are  fac-similes  of  the 
photographs  thus  obtained  ;  the  first  when  the 
positive  electrode  was  connected  with  the 
plate,  and  the  second  when  the  negative  one 
was  used.  The  difierence  between  the  two 
poles  is  very  striking.  Similar  results  could 
doubtless  be  obtained  with  less  powerful  in- 
duction coils,  by  using  a  smaller  photographic 
plate,  it  being  only  necessary  that  the  spark 
should  be  of  sufficient  intensity  to  pass  from 
one  electrode  to  the  other,  over  the  sensitive 
surface. 

These  photographs  were  taken  by  M. 
Rouille,  whose  original  paper  appeared  in 
/.a  JVaturc,  to  which  joiunal  we  are  indebted 
for  the  illustrations  accompanying  this  article. 


Seeds  of  the  most  valuable  varieties  of  cinchona 
bring  $i,ot)o  per  ounce  in  Ceylon.  There  are  nearly 
100,000  seeds  in  an  ounce. 


[Original  in  The  Popular  Science  A'ews.\ 
EVOLUTION. 

BY  PROFESSOR  JAMES  II.  STOLLER. 

THIRD  TAl-ER. 

EVOLUTION  IN  ORGANIC  NATURE. 

In  the  last  paper  we  saw  that  evolution  appears  to 
be  a  universal  law  in  physical  nature ;  a  law  by 
which  all  the  heavenly  worlds  were  fashioned  out  of 
a  primordial  fire-mist,  and  by  which,  out  of  one  of 
these  revolving  molten  balls,  our  earth,  with  its 
present  manilold  diversity  of  features,  was  built  up. 
We  are  now  to  leave  the  realm  of  inorganic  nature, 
and  pass  to  that  of  the  organic.  We  are  to  consider 
whether  the  countless  thousands  of  living  creatures 
of  which  the  earth  is  the  home,  are  also  the  product 
of  a  great  law  of  evolution.  More  definitely  stated, 
our  inquiry  is,  whether  the  plants  and  animals  now 
living  have  been  derived  by  natural  descent  from 
others  specifically  different  from  them,  and  these 
likewise  from  others,  and  so  on,  back  through  lower 
and  lower  specific  forms,  to  organisms  of  the  sim- 
plest nature,  which  were  the  primordial  living 
beings.  In  other  words,  the  question  is,  w  hether  all 
the  million  varied  forms  of  animate  nature  are 
bound  together  by  actual  derivational  relationship 
into  one  great  iamily. 

Let  us  look  at  the  question  from  still  anotlier 
point  of  view.  When  our  earth  had  so  far  evolved 
from  its  primal_  condition  of  a  molten  mass  as  to 
become  a  sphere  with  a  cooled  land-and-water  surface, 
it  became  capable  of  supporting  life.  Now,  suppos- 
ing the  first  forms  of  lite  to  have  come  into  exist- 
ence, (in  what  way,  we  need  not  consider  at  present), 
did  these  forms  give  rise  to  others  by  a  natural  pro- 
cess.' Were  they  the  ancestors  of  all  the  succeeding 
generations  of  living  things,  from  that  day  down  to 
the  present.'  Have  organic  forms,  beginning  with 
these  primordial  organisms,  succeeded  one  another 
progressively,  in  divergent  lines,  and  altogether 
according  to  natural  laws.' 

To  this  question  modern  science  makes  answer  by 
pointing  to  a  vast  array  of  definitely  observed  facts, 
which  find  an  adequate  explanation  in  an  hypothesis 
of  organic  evolution,  and  admit  of  no  other  expla- 
nation. The.se  facts  relate  to  the  bodily  structure 
of  plants  and  animals,  to  their  history  in  geologic 
time,  to  their  individual  life-history  or  embryology, 
to  their  geographical  distribution,  etc.  It  is  to  the 
evidence  afforded  by  these  several  classes  of  facts 
that  attention  must  be  given  in  order  to  understand 
the  scientific  doctrine  of  organic  evolution.  Wc 
shall  consider  this  evidence  under  its  several  heads, 
as  follows : 
JScidences  of  VoinpayatiL-e  Atitifomi/. 

It  is  within  common  observation  that  groups  of 
animals  widely  dillerent  in  secondary  characters,  as 
size,  habits,  etc.,  yet  show  close  similarity  in 
bodily  structure.  Take,  for  example,  the  sheep  and 
the  ox  :  they  are  not  only  alike  in  being  vertebrates 
and  mammalians,  but  in  having  cloven  hoofs,  a  pair 
of  horns,  lower  jaws  destitute  of  incisor  teeth,  a 
four-fold  stomach,  etc.  These  marks  of  affinity  sug- 
gest that  they  are  actually  related  in  derivation;  in 
other  words,  that  the  two  sorts  of  animals  are  diver- 
gencies from  a  common  ancestral  type.  If  we  com- 
pare animals  having  still  stronger  structural  resem- 
blances, though  belonging  to  distinct  sjiecies  or 
genera, — as,  for  example,  frogs  and  toads, — the  same 
suggestion  presents  itself  with  greater  force.  How- 
ever, it  is  by  comparing  the  corresponding  organs 
or  parts  of  the  bodies,  rather  than  of  the  bodies  in 
their  entirety,  that  an  identity  of  structural  plan 
shows  itself  most  clearly.  For  instance,  the  fore- 
limbs  of  the  dog,  the  horse,  the  sheep,  the  ape,  and 
the  arm  of  man,  are  made  upon  exactly  the  same 
plan — have    precisely    corresi)onding    parts.      The 
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skeletons  of  these  parts,  placed  side  by  side,  would 
strikingly  show  their  correspondence.  Each  would 
show  hones  answering  to  those  of  the  upper  arm. 
lower  arm,  wrist,  palin,  and  fingers  of  the  arm  of 
man.  Or,  if  parts  apparently  so  diverse  as  the  wing 
of  a  bird,  the  flipper  of  a  seal,  and  the  fore-leg  of  a 
tortoise,  be  compared  with  one  another  and  with  the 
fore-limbs  of  the  animals  just  named,  all  will  be 
seen  to  l)e  made  on  a  common  plan.  Even  the  fin 
of  a  fish  (including  the  fin-bones)  shows  homology 
with  the  fore-limbs  of  the  other  classes  of  vertebrate 
animals.  It  is  from  studies  like  these,  extending 
through  the  whole  scale  of  organic  structure,  that 
strong  evidences  of  the  common  origin  of  widely 
divergent  types  are  brought  to  light.  An  evolution 
of  the  different  classes  of  vertebrate  animals  (under 
1(1  uses  to  be  considered  later)  from  that  of  an  ances- 
tral vertebrate  type,  is  the  only  way  of  accounting, 
under  natural  causes,  for  the  facts  of  homology  just 
noticed. 

Evidences  of  Geology. 

It  is  well  known  that  the  remains  of  plants  and 
animals  that  lived  in  past  ages  are  found  in  the 
rocks  as  fossils.  By  what  seeins  to  be  the  mere  bv- 
play  of  nature's  processes,  there  are  preserved  to  us 
perfect  reproductions  in  enduring  stone  of  the  bodilv 
forms  of  living  creatures  of  ages  millions  of  years 
gone  by.  Thus  there  is  open  to  us  a  record  of  the 
liistory  of  organic  nature — a  record  of  absolute  reli- 
ability, and  of  completeness  sufficient  to  enable  us  to 
read  with  certainty  the  main  lines  of  the  historv. 

These  fossils  are  found  in  stratified  rocks,  and, 
inasmuch  as  the  strata  are  always  super-imposed  in 
order  froin  oldest  to  most  recent,  we  have  alreadv 
determined  for  us  the  relative  ages  of  the  organic 
remains  contained  in  them.  It  is  evident  at  once 
that  a  study  of  the  fossils,  in  respect  to  their  grade 
of  organization  in  its  relation  to  the  age  of  the  rock- 
'■trata  in  which  they  are  contained,  throws  light  on 
the  question  of  organic  evolution.  For  if  with  the 
passage  of  time,  there  was  an  evolution  of  succes- 
sively higher  and  higher  organic  forms,  then  the 
oldest  rocks  should  contain  remains  of  the  lowest 
organisms,  and  the  rocks  formed  at  successively 
later  periods  the  remains  of  forms  successively 
liigher  in  grade.  Now,  upon  the  whole,  it  is  this 
state  of  things  that  the  study  of  the  rocks  reveals. 
The  doctrine  of  organic  evolution,  therefore,  stands 
the  test  of  geology. 

It  is  to  be  expected,  of  course,  on  the  theorv  of 
t  volution,  that  among  the  ancient  animals  found  in 
the  fossil  state,  some  will  be  of  such  a  nature  as  to 
indicate  strongly  that  they  were  the  ancestors  of 
different  groups  of  animals  now  living.  This  is 
indeed  the  case.  For  instance,  fossil  animals  are 
found  possessing  in  a  remarkable  degree  a  combina- 
tion of  the  characters  of  the  present  classes  of  birds 
and  reptiles.  It  is  difficult  to  say  whether  these 
animals  should  be  called  reptilian  birds  or  avian 
reptiles.  Other  fossil  types,  combining  the  charac- 
ters of  fishes  and  reptiles,  reptiles  and  inammals, 
etc.,  are  found.  Only  in  a  few  instances  has  it  been 
l(nmd  possible  to  trace  a  series  of  fossil  forms  from 
an  ancient  extinct  species  to  a  living  species.  But 
tliis  is  not  to  be  wondered  at,  since  the  remains  of 
rocks  could  not  be  expected  to  be  complete.  In  the 
rases  of  the  horse  and  the  camel,  such  series  have 
been  worked  out  quite  perfectly.  It  may  be  accepted 
as  absolutely  demonstrated  that  the  horse  has  been 
Lvolved  from  an  ancient  animal  about  the  size  of  a 
^lieep,  and  somewhat  resembling  the  modern  tapir 
in  its  general  bodily  structure. 

I'.ridences  of  Geographical  Dislrihulion. 

It  is  a  familiar  observation  of  travelers  that  the 
jilants  and  anitnals  native  to  one  region  of  country 
diflfer  from  those  of  another.     This  is  noticeable  not 


only  in  going  from  warm  to  cold  latitudes,  or  the 
reverse,  but  in  going  from  one  region  to  another  of 
the  same  latitude.  For  instance,  the  native  plants 
of  our  northern  states  are  not  only  different  from 
those  of  the  southern  states,  but  also  from  those  of 
western  states  having  about  the  same  climate.  A 
careful  study  of  the  subject  has  shown  that  when 
countries  similar  in  climate  have  different  fauna  and 
flora,  there  are  always  geographical  barriers, — such 
as  mountain-ranges,  seas,  and  deserts, — preventing 
communication.  For  instance,  the  island  of  Mada- 
gascar. \yhich  has  an  animal  population  strikingly 
different  from  that  of  southern  Africa,  is  cut  off  from 
the  main  land  by  a  broad  channel.  In  the  same 
way,  southern  Europe,  the  fauna  of  which  differs 
from  that  of  northern  Africa,  is  separated  from  the 
latter  by  the  Mediterranean  Sea.  But  these  differ- 
ences in  the  general  fauna  do  not  relate  to  birds  or 
to  species  capable  of  being  transported  by  winds  or 
waves.  In  this  connection  it  may  be  said  that  the 
animals  and  plants  inhabiting  mid-ocean  islands  are 
alwavs  such  as  are  capable  of  being  transported 
(often  in  the  form  of  seeds  or  ova)  by  natural  agen- 
cies, or,  in  the  case  of  birds,  bats,  and  insects,  by 
power  of  flight. 

Now,  these  facts  find  an  explanation  in  the  theory 
of  evolution.  For,  if  we  suppose  that  organic 
forms  are  all  the  while  undergoing  slow  changes, 
progressive  and  divergent,  it  is  seen  at  once  that  the 
inhabitants  of  countries  cut  off  by  geographical  bar- 
riers would,  in  the  course  of  a  long  period  of  time, 
become  very  different,  exception  being  made  in  the 
case  of  those  having  powers  to  surmount  these  bar- 
riers. It  is  found  that,  upon  the  whole,  the  dissimi- 
larity of  fauna  or  flora  between  different  regions  of 
like  climatic  conditions,  is  in  proportion  to  the 
length  of  time  (estimated  upon  geological  data)  they 
have  been  separated,  and  the  degree  of  impassibility 
of  the  separating  barrier. 

A  single  illustration  may  be  added  :  The  island 
of  Australia  contains  no  native  mammals  except 
marsupials  (the  kangaroo  class)  and  bats.  Why  no 
others?  and,  also,  why  these.'  Because  this  island 
was  separated  from  the  main  continent  before  there 
were  any  other  mammals  than  marsupials.  Other 
classes  of  mammals  have  been  evolved  since,  but 
elsewhere  than  in  Australia,  and  none  of  them  could 
get  there  except  bats,  these  being  the  only  mammals 
that  have  the  power  of  extensive  flight.  The  kan- 
garoo class  became  inhabitants  of  the  region  when 
it  was  connected  with  the  main  land,  and  when  that 
class  was  dominant  throughout  the  eastern  conti- 
nent. When  the  island  was  formed,  its  inhabitants, 
becoming  imprisoned  there,  escaped  the  destruction 
that  befell  their  congeners  on  the  continent,  in  the 
strife  for  existence  with  the  larger  and  more  power- 
ful mammalia  that  followed.  But  that  the  original 
marsupials  of  Australia  were  not  absolved  by  their 
isolation  from  the  edict  of  evolution,  is  shown  by 
the  very  large  number  of  distinct  species  and  also 
genera  now  found  there. 

Evidences  of  Embryology. 

The  study  of  embryology — the  developinent  of  the 
individual  animal  or  plant — gives  strong  corrobora- 
tion to  the  conclusions  arrived  at  by  investigations 
along  the  several  lines  of  inquiry  just  considered. 
It  is  found  that  the  stages  through  which  an  animal 
passes  in  its  individual  development,  are  such  as,  it 
is  assumed  under  the  theory  of  evolution,  the  class 
to  which  the  animal  belongs  passed  through  in  its 
development.  To  watch  the  development  of  a  chick 
through  a  period  of  a  few  weeks  (this  is  practically 
possible)  is,  therefore,  to  see  in  recapitulation  the 
development  of  the  class  of  birds  through  the  long 
jjeriods  of  geologic  time.  It  is  certainly  entirely 
true  that  the  stages  through  which  the  chick  passes 


in  its  development  form  a  series  which  is  exactly 
similar  to  a  series  of  type-forms  of  the  principal  ani- 
mal groups,  taken  in  order,  from  the  lowest  group 
to  the  bird  group.  Now  it  is  just  such  type-forms 
that  we  should  expect  would  succeed  one  another  in 
the  evolution  of  the  animal  kingdom, — each  in  turn 
being  a  centre  from  which  was  evolved  ultimately 
the  multitude  of  specific  forms  making  up  a  great 
animal  group.  To  put  the  matter  in  another  way, 
it  is  probable  that  type-forms  of  the  zoological 
groups,  taken  in  order  from  lowest  to  highest, 
represent  the  succession  of  type-fonns  in  the  evolu- 
tion of  the  animal  kingdom.  But  each  animal,  in 
its  individual  development,  or  embryology,  shows  a 
similar  succession  of  forms.  Hence,  the  conclusion 
of  modern  biology  :  The  history  of  the  individual  is 
an  epitome  of  the  history  of  its  class.  This  is  one 
of  the  broadest  and  grandest  generalizations  of 
science. 

The  evidence  afforded  by  embryology,  then,  tends 
strongly  to  confirm  the  conclusion  pointed  to  by 
the  several  classes  of  facts  illustrated  above.  Com- 
parative anatomy,  geology,  and  geographical  distri- 
bution bring  forward  a  multitude  of  facts  which  find 
their  only  explanation  in  a  theory  of  evolution. 
Embryology  shows  that  such  an  evolution  actually 
does  take  place,  in  epitome,  in  the  development  of 
the  individual  organism. 

If,  on  these  grounds,  it  be  concluded  that  organic 
evolution  is  true,  it  still  remains  to  explain  the 
causes  of  evolution.  We  have  seen  that  social  insti- 
tutions are  evolved  by  human  agencies ;  that  the 
earth  and  the  cosmos  have  been  evolved  by  the 
agency  of  natural  forces ;  by  what  agencies  has  the 
organic  kingdom  been  evolved.'  This  question  we 
will  consider  in  the  next  paper. 

One  other  point  may  be  referred  to  here.  Any 
discussion  of  organic  evolution  (as  intimated  above) 
must  begin  by  assuming  the  existence  of  certain 
primordial  forms  of  life.  Whence  came  these  forms .' 
It  can  only  be  said  that  to  this  question  science 
makes  no  answer.  We  have  no  knowledge  of  any 
natural  process  by  which  living  organisms  are  cre- 
ated. But  this  question  really  forms  no  part  of  the 
general  question  of  organic  evolution.  It  must  be 
remembered  (see  first  paper)  that  evolution  does  not 
seek  to  explain  the  origination,  but  the  formation, 
of  things. 

Union  College,  Schenectady,  N.  Y. 
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A  SHORT  STUDY  IN   GEOLOGY. 

BY    SAMUEL    BRAZIER. 

When,  emerging  from  his  pre-savage  state,  man 
had  acquired  the  use  of  his  reflective  faculties,  his 
observation  would  be  attracted,  notonly  by  the  powers 
and  phenomena  which  nature  exhibits  by  day,  but, 
when  the  glare  of  day  was  succeeded  by  the  solemn 
gloom  of  night,  the  glittering  constellations  of  the 
starry  heavens  invited  his  upward  gaze,  exciting  his 
wondering  admiration  and  trembling  awe.  Age 
after  age  passes  silently  away,  during  which  the  un- 
tutored vision  of  the  savage  is  turned  irresisliblv  to 
to  the  shining  orbs  of  the  midnight  sky.  Millenni- 
ums roll  by,  and  watchers  on  the  plains  of  Babylon, 
Chaldean  shepherds,  Indian  and  Egyptian  priests, 
keep  up  their  endless  vigils.  Then,  in  later  ages, 
when  science  dawned  on  Europe,  Ptolemy  and 
Tycho  Brahe,  Copernicus  and  Galileo,  Kepler  and 
Newton,  directed  the  highest  powers  of  the  human 
intellect  to  the  solution  of  those  problems  which  the 
shining  heavens  present. 

It  could  not  be  otherwise.  From  the  dawn  of  the 
human  intellect,  through  all  ages,  the  magnificence 
of  the  star-lit  sky  must  attract  the  ignorant  wonder 
or  intelligent  inquiries  of  man.  But  it  required  the 
slow  and  painful  march  of  long  ages  of  barbarism 


84 


POPULAR  SCTEl^CE  NEWS. 


[June,   1SS9. 


and  civilization,  and  the  development  of  art  and  sci- 
ence, such  as  was  attained  in  the  eighteenth  cen- 
tury, before  the  human  mind  turned  witli  intelligent 
interest  to  an  investigation  of  the  earth  beneath, 
and  endeavored  to  read  the  record  which  nature  has 
written  in  the  rocks.  Geology  was  necessarily  pre- 
ceded by  an  advanced  state  of  the  other  sciences, — 
chemistry,  zoology,  botany,  mechanics,  and  physical 
geography  being  required  for  the  pursuit  of  its  in- 
vestigations and  the  solution  of  the  problems  pre- 
sented by  the  crust  of  the  earth.  Geology,  there- 
fore, as  a  science,  is  entirely  modern,  belonging  to 
the  nineteenth  century,  and,  both  with  respect  to 
the  magnitude  and  sublimity  of  its  discoveries,  and 
its  influence  on  modern  thought,  it  probably  marks 
one  of  the  most  interesting  and  important  stages  in 
the  progress  of  the  human  intellect. 

Sir  John  Herschel  declared  that  "geology,  in  the 
magnitude  and  sublimity  of  the  objects  of  which  it 
treats,  undoubtedly  ranks  in  the  scale  of  the  sciences 
next  to  astronomy."  In  the  study  of  astronomy',  the 
mind  is  overwhelmed  by  the  contemplation  of 
limitless  space — of  "distances  that  seem  ghostly 
from  infinitude."  Scarcely  less  impressive  is  the 
thought  of  the  countless  ages  which  geology  re- 
quires for  the  changes  which  have  taken  place  in 
the  relatively  small  portion  of  the  earth's  crust  to 
which  man  has  been  able  to  penetrate. 

Geology  shows  that  the  configuration  of  the 
earth's  surface  has  been  remodelled  again  and  again. 
Valleys,  which  have  been  slowly  formed,  have  been 
filled  up  again,  and  then  re-excavated ;  mountain 
chains  have  been  elevated,  and  again  depressed ; 
sea  and  land  have  changed  places ;  wide  continents, 
with  their  mountain  ranges  and  resplendent  rivers, 
sinking  slowly,  to  become  for  long  ages  the  bed  of 
the  ocean,  and  again  emerging  to  become  dry  land. 
Old  rocks,  which  required  many  ages  for  their  for- 
mation, have  been  gradually  worn  down,  and  their 
materials  carried  away  by  rivers,  to  form  new  rocks 
at  the  bottom  of  the  sea.  The  oldest  rocks  known 
to  us  have  been  made  with  the  remains  of  earlier 
formations.  Similar  rocks  are  being  made  now ; 
and  it  has  been  truly  said,  there  seems  no  indication 
of  a  beginning  and  no  signs  of  an  end. 

During  all  these  innumerable  ages,  through  all 
these  revolutions,  the  evidences  of  which  remain  in 
those  portions  of  the  earth's  crust  which  are  accessi- 
ble to  man,  vegetable  and  animal  life  have  existed 
on  the  globe.  The  physical  changes  brought  about 
by  an  alteration  of  the  relative  positions  of  sea  and 
land;  by  gradual  change  of  climate,  from  arctic  to 
torrid,  or  from  torrid  to  arctic, — all  the  physical 
changes  which  for  unknown  ages  have  been  taking 
place  on  the  surface  of  the  earth, — have  been  accom- 
panied by  corresponding  changes  in  vegetable  and 
animal  organisms.  Organic  forms  have  slowly 
changed,  in  obedience  to  external  changes;  the  old 
forms  have  disappeared,  and  new  ones  slowly  taken 
their  places.  A  succession  of  new  plants  and  ani- 
mals has  constantly  been  going  on.  Many  species 
and  genera  are  only  found  in  the  earlier  formations, 
and  others  do  not  appear  till  many  ages  later,  while 
some  few  genera  have  existed  through  all  the 
changes  known  to  geologists,  and  are  represented 
by  species  living  in  the  present  seas.  This  differ- 
ence is  to  be  observed  between  the  phenomena  of 
astronomy  and  those  of  geology  :  however  vast  may 
be  the  cycles  of  time  required  for  the  revolutions  of 
the  heavenly  bodies,  the  same  series  of  events  is 
ultimately  brought  about ;  whereas,  there  is  no  evi- 
dence of  exactly  the  same  changes  in  geological 
phenomena, — the  new  formations  are  never  exactly 
like  the  old  ;  the  successive  races  of  plants  and  ani- 
mals always  exhibit  fresh  forms  and  fresh  types ;  the 
pre-existing  forms  are  never  revived.  And  so  the 
old  world  is  ever  new. 


We  know  the  earth  to  be  a  spheroid,  about  8,000 
miles  in  diameter,  and  flattened  at  the  poles.  It 
has  acquired  this  figure  under  the  joint  influences  of 
gravitation  and  the  centrifugal  force  resulting  from 
the  rotation  on  its  axis.  From  a  nebulous  condi- 
tion, by  process  of  cooling  and  condensation,  it  has 
gradually  assumed  its  present  form,  its  interior  part 
being  probably  still  in  a  state  of  fusion,  while  the 
outer  surface  only  has  become  cooled  and  solidified. 
The  mean  density  of  the  earth  is  about  five  times 
that  of  water,  while  the  rocks  on  the  earth's  surface 
are  only  about  two  and  a  half  times  as  dense  as 
water.  It  is  not  to  be  inferred  from  this,  however, 
that  the  earth  is  solid  to  its  centre. 

Owing  to  the  force  of  gravitation,  all  matter  tends 
towards  the  centre  of  the  earth,  and  so  great  is  the 
consequent  pressure,  that  steel  at  the  earth's  centre 
would  be  compressed  to  one-fourth  its  bulk.  It  has 
been  calculated  that  water  at  a  depth  of  362  miles 
would  be  as  lieavy  as  mercury,  and  atmospheric  air 
at  a  deptli  of  32  miles  as  heavy  as  water.  It  is  evi- 
dent, therefore,  that  the  mean  density  of  the  globe 
does  not  warrant  the  conclusion  that  it  is  solid 
throughout  its  mass.  It  is  probably  the  expansive 
force  of  heat  within  the  earth  that  renders  its  mean 
density  only  twice  as  great  as  that  of  the  solid  mat- 
ter at  its  surface. 

Geology  inquires  into  the  origin  and  development 
of  the  earth's  structure,  the  materials  of  which  the 
various  strata  of  its  crust  are  composed,  and  the 
method  of  their  formation.  It  seeks  to  ascertain  the 
mutations  of  land  and  sea,  the  changes  of  cli- 
mate, which  have  occurred  in  ancient  times,  and  the 
effects  of  physical  changes  on  the  numerous  tribes 
of  plants  and  animals  which,  in  endless  succession, 
during  interminable  ages,  have  inhabited  and 
adorned  the  globe. 

The  generic  term  rocks  is  applied  to  all  the'  for- 
mations that  compose  the  crust  of  the  earth,  whether 
hard  and  crystalline, — like  granite  or  limestone, — or 
non-crystalline, — like  shale,  or  chalk,  or  sandstone  ; 
and  also  to  incoherent  masses, — such  as  clay,  sand, 
gravel,  and  peat. 

Rocks  are  termed  igneous,  when  formed  by  the 
action  of  fire;  sedimentary  or  aqueous,  when  formed 
underwater;  and  eolian  or  aerial,  and  sometimes 
alluvial,  when  formed  on  the  land.  This  last  class 
is  represented  by  soil,  by  the  sand-hills  of  deserts, 
and  the  natural  accumulations  of  debris  at  the  base 
of  clift's  and  mountains. 

This  short  article  may  be  concluded  by  giving  a 
chronological  table  of  the  various  formations,  in  the 
order  of  their  superposition,  and  divided  into  four 
great  classes,  placing  the  newest  at  the  top,  and  the 
most  ancient  strata,  or  series  of  strata,  at  the 
bottom. 
Pust-Tkrtiary  or  Quaternary; 

Historical  or  Recent. 

Pleistocene. 
Tertiary  or  Cainozoic: 

Pliocene. 

Miocene. 

Kocene. 
Secondary  or  Mesozoic  ; 

Cretaceous. 

Jurassic. 

Triassic. 
Primary  or  Pal.-eozoic  : 

Permian. 

Carboniferous. 

Devonian,  and  Old  Ked  Sandstone. 

Silurian. 

Cambrian. 

Laurcntian  or  Pre-Canibrian. 
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SCIENTIFIC  BREVITIES. 

Papin,  a  native  of  France,  and  who  died  in  Ger- 
many in  1694,  was  the  first  man  to  make  experi- 
ments on  the  power  of  steam. 


On  the  Compressibility  of  Oxygen,  Nitro- 
gen, AND  Hydrogen. — Amagat  has  subjected  oxv- 
gen,  nitrogen,  and  hydrogen  gases  to  pressures  up 
to  3,000  atmospheies.  Ite  finds  that  at  1,000 atmos- 
pheres the  compressibility  of  gases  is  no  greater 
than  that  of  liquids,  and  increases  similarly  witli 
the  temperature.  Calling  the  density  of  water 
unity,  the  density  of  oxygen  under  a  pressure  ot 
3,000  atmospheres  is  1.1054,  that  of  air  is  0.SS17, 
that  of  nitrogen  is  0.S293,  and  that  of  hydrogen  i^ 
0.0887. 

Aluminu'm  in  Vasci'lar  Cryptogams. — In  a 
paper  contributed  to  the  Royal  Society,  Prof.  A.  H. 
Church  states  that  aluminium  is  a  constant  constit- 
uent of  the  ash  of  some  species  of  Lycopodimn. 
while  it  appears  to  be  entirely  wanting  in  others. 
The  following  genera  gave  negative  results  :  Eqiii- 
setum,  Ophioglossum,  Salvinia,  Mnrsilea,  Psilotiiui. 
and  Seliif/inella.  Among  Filices  it  was  found  only 
among  tree-ferns,  one  species  yielding  as  much  as 
13  per  cent,  of  the  ash.  The  alumina  in  Lycoim- 
diuiii  occurs  in  combination  with  organic  acids,  and 
may  serve  to  neutralize  the  acids  produced  in  the 
plant. 

The  Loss  of  Pressure  in  Natural  Gas  Mains. 
— It  has  been  found  that  to  pipe  natural  gas  a  long 
distance,  as  from  Murrysville  to  Pittsburg,  much  of 
the  pressure  is  lost.  In  the  old  eight-inch  mains, 
between  the  above  points,  it  used  to  mean  a  loss  of 
eight  poimds  per  mile,  and,  as  Pittsburg  is  twentv- 
two  miles  from  Murrysville  by  the  pipe  line,  176 
pounds  of  pressure  were  thus  lost.  The  Philadel- 
phia Company  now  uses  the  "telescope"  system  in 
its  pipe  line,  i.  e.,  the  diameter  of  the  pipes  at  the 
wells  is  small,  but  gradually  increases  as  the  line 
approaches  the  city.  This  reduces  the  loss  of  pres- 
sure to  about  three  pounds  per  mile. 

Fall  ok  Black  Snow. — At  Aitken,  Minn.,  on 
April  2d,  at  4:45  o'clock,  it  became  so  dark  that 
lights  were  necessary  in  business  houses,  and  the 
air  was  filled  with  snow  that  is  represented  to  have 
been  as  black  and  dirty  as  though  it  had  been 
trampled  into  the  earth.  Six  ounces  of  snow  and 
one-fourth  ounce  of  dirt  and  sand  were  found  in  the 
bottom  of  a  dish.  The  dirt  is  very  fine,  something 
like  emery,  and  contains  particles  that  have  a  metal- 
lic lustre.  This  dirty  snow  fell  to  the  depth  of  half 
an  inch.  The  atmosphere  at  the  time  presented  a 
peculiar  greenish  tinge.  There  was  a  little  wind 
blowing  at  the  time  from  the  northwest,  though 
there  seemed  to  be  considerable  wind  higher  in  the 
air.  Solid  chunks  of  ice  and  sand  are  reported  to 
have  been  picked  up  in  various  places. 

Origin  of  the  Names  Cobalt  and  Antimony. 
— Cobalt  is  commonly  said  to  have  been  first  ob 
tained  by  Brandes  in  1742,  and  its  name  is  connected 
with  certain  malignant  demons  which  interfered 
with  the  work  of  the  miiier.  In  fact,  cobalt  was 
known  to  the  ancients  in  the  days  of  Theophrastus 
(though  it  had  not  been  isolated),  and  was  spoken 
of  as  the  "male  blue,"  in  opposition  to  the  "fem.iK 
blue,"  derived  from  the  compounds  of  copper.  The 
very  name  cobalt  is  traced  to  the  Greek.  Thus 
in  the  "Lexicon  Alchemia;  Rulandi,"  we  read : 
"Cobatiorum  funuis  est  kobalt."  The  expression, 
"fume  of  cobathia,"  is  to  be  found  in  a  passage  ol 
Hermes,  cited  by  Olympiodorus.  Even  metallic 
cobalt  seems  to  have  been  known  as  early  as  i6ij. 
Metallic  antimony  was  also  known  in  ancient  Chal- 
dea  long  before  its  reputed  discovery  by  Basil 
Valentine,  a  semi-mythological  personage.  The 
very  name  "antimony"  is  derived,  not  from  its 
legendary  poisonous  action  upon  monks,  but  from 
the  Arabic  "athmoud"  or  "othmoud." 
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MERCURY. 

Only  two  elements  are  liquid  at  ordinary 
temperatures,  mercury  and  bromine,  and  the 
former  is  the  only  one  of  a  metallic  nature. 
It  is  certainly  a  strange  sight  to  see  a  metal  in 
a  perfectly  liquid  state,  resembling  melted 
lead  or  silver,  anil  jet  perfectly  cool  and 
harmless  to  the  touch.  Probably  from  its 
unique  nature,  this  metal  was  a  favorite  sub- 
ject of  study  with  the  old  alchemists,  and 
their  futile  efforts  to  "transmute"  it  into  gold 
or  silver  are  well  known. 

Unlike  other  liquids,  also,  pure  mercury 
will  not  wet  or  adhere  to  most  solids,  such  as 
glass.  This  property  renders  it  of  the  utmost 
value  in  the  manufacture  of  thermometers, 
barometers,  and  other  philosophical  instru- 
ments. It  may  be  handled  like  so  much 
water,  but  always  eludes  the  grasp,  and  slips 
away  from  the  fingers  like  the  nimble  god 
from  which  it  takes  its  name.  When  brought 
in  contact  with  nearly  all  other  metals,  how- 
ever, it  unites  with  them,  wetting  their  sur- 
face like  so  much  water,  and  forming  an  im- 
portant class  of  compounds  known  as  amal- 
gams. Iron  and  platinum  are  the  only  metals 
it  will  not  corrode,  and  it  adheres  even  to  the 
latter  metal.  It  may,  however,  be  kept  in- 
definitely in  iron  vessels.  When  impure 
from  the  presence  of  other  metals,  it  loses  its 
fluidity  in  a  greater  or  less  degree,  and  will 
adhere  or  leave  a  stain  upon  glass  or  porce- 
lain, when  brought  in  contact  with  it. 

Mercury  has  a  high  boiling  point  (663°  F.), 
and  an  equally  low  freezing  point  ( — 39°  F.) 
— a  point  often  reached  in  the  winter  season 
in  the  arctic  regions.  It  can  also  be  frozen 
artificially  by  pouring  it  upon  a  mixture  of 
solid  carbonic  dioxide  and  ether,  making  a 
very  striking  lecture  experiment.  The  solidi- 
fied mass  resembles  closely  a  piece  of  lead  or 
zinc,  and  does  not  feel  as  cold  to  the  touch  as 
its  temperature  would  indicate.  In  its  chem- 
ical relations,  it  is  closely  allied  to  copper  and 
silver,  although,  as  is  olten  the  case,  tiiere  is 
but  a  slight  physical  resemblance  between 
them.  It  is  slightly  volatile  at  ordinary  tem- 
peratures, like  water,  and  a  piece  of  gold-leaf, 
placed  near  the  surface  of  the  metal,  will 
soon  show  the  presence  of  the  \aj5or  by  be- 
coming amalgamated  with   it. 

The  ores  of  mercury  are  found  most 
abundantly  in  Austria,  Spain,  China,  and 
California.  It  occurs  sparingly  in  the  native 
or  metallic  state,  but  the  principal  ore  is  cin- 
nabar, or  mercuric  sulphide  (Hg.S.)  The 
ore  is  reduced  by  simply  roasting  it  in  a  kiln, 
and  condensing  the  vapors  in  a  series  of 
chambers.  The  sulphur  burns,  and  passes 
oft'  as  sulphurous  anhydride,  wliile  the  mer- 
cury vapor  is  condensed  and  Hows  ofl'  into 
vessels  placed  to  receive  it.  In  Spain,  the 
condensation    is  efiected    in    earthen    vessels. 


called  aludels,  the  name  having  come  down 
as  a  relic  of  the  times  when  the  Arabians  car- 
ried on  the  industry  in  that  countrj'.  In 
another  process,  the  cinnabar  is  distilled  in 
cast-iron  retorts,  with  lime,  when  the  sulphur 
is  left  in  the  residue  as  sulphide  of  calcium, 
and  the  mercury  passes  over. 

The  uses  of  mercury  are  very  numerous. 
Besides  being  used  in  the  manufacture  of 
scientific  instruments,  large  quantities  are 
consumed  in  the  manufacture  of  inirrors. 
Pure  mercury  will  not  adhere  to  glass,  so  an 
amalgam  is  made  by  spreading  a  sheet  of  tin- 
foil upon  a  level  table,  rubbing  it  over  with 
mercury,  and  then  carefidly  sliding  a  plate  of 
clean  glass  upon  it.  The  amalgam,  which 
contains  about  one  part  of  merciu-y  to  four 
parts  of  tin,  adheres  strongly  to  the  glass, 
and,  in  a  few  days,  becomes  hard,  so  that  the 
glass  can  be  lifted  up  and  removed.  Much 
skill  and  experience  are  necessary  to  carry  out 
the  operation  successfulU'.  Eftbrts  have  been 
made  to  substitute  silver  or  platinum  for  the 
mercmy,  but,  so  far,  such  mirrors  have  been 
found  inferior  to  those  made  b\'  the  mercurial 
process. 

An  amalgam  of  sodium  and  mercury  is 
used  in  the  extraction  of  gold  and  silver  from 
their  ores,  and  is  a  useful  laboratory  reagent, 
while  amalgams  with  gold,  silver,  and  plati- 
num, are  used  by  dentists  in  filling  decayed 
teeth. 

Of  the  salts  of  mercury,  the  mercuric  sul- 
phide, or  vermilit)n,  is  the  most  important, 
being  largely  used  as  a  pigment.  The  natu- 
ral sulphide,  cinnabar,  varies  in  color  from 
black  to  bright  red,  but  the  finest  qualities  are 
prepared  artificially,  bj-  various  processes, 
both  wet  and  dry,  the  brilliancy  of  the  color 
depending  upon  modifications  of  the  processes, 
which  are  kept  secret  by  the  diflerent  manu- 
factiu-ers.  The  best  vermilion  is  still  pre- 
pared by  the  Chinese,  by  slow  and  tedious 
methods,  which  no  other  race  would  have  the 
patience  to  carry  on. 

Certain  salts  of  mcrcurj'  are  valuable  medi- 
cinal agents,  but  their  action  is  so  powerful 
that  great  care  must  be  used  in  their  adminis- 
tration. Mercuric  chloride,  or  corrosive  sub- 
limate, (HgCl-.)),  is  one  of  the  most  powerful 
poisons  known,  while  mercurous  chloride 
(HgiCli)  is  the  well-known  calomel,  so  ex- 
tensively prescribed  by  physicians.  The  dif- 
ference in  the  physiological  action  of  these 
two  closely  allied  substances  is  hard  to  ex- 
plain. Metallic  mercury,  when  minutely 
divided  by  triturating  it  with  chalk,  forms  a 
mass  which  has  no  metallic  appearance,  al- 
though it  is  simply  a  mechanical  mixture,  and, 
probably,  no  chemical  change  takes  place. 
This  mixture  is  known  to  physicians  as  gray 
powder,  or  blue  pill.  In  former  times,  several 
pounds  of  liquid  mercury  were  sometimes  given 
atone  dose,  as  a  heroic  remedy  for  constipation, 
presumably  to  act  on  the  principle  of  hydro- 


static pressure.  Fortunately,  in  these  days 
the  science  of  medicine  has  advanced  beyond 
such  barbarous  methods. 

The  chemical  symbol  of  mercury  is  Hg, 
a    contraction   of    the    Latin    hydrargyrum, 

meaning  watery  silver. 

+♦• 

[Original  in  The  Popular  Science  News.] 

PREVENTION     OF     MAGNETISM     IN 

WATCHES. 

BY    PROFESSOR    W.   M.   STINE. 

One  peculiarity  of  modern  progress,  is  the  extent 
to  which  advancement  in  one  direction,  exerts  an 
influence  in  others  which  before  had  seemingly  no 
connection.  This  is  well  illustrated  in  the  recent 
improvements  in  watch  construction.  Owing  to 
the  very  general  employment  of  the  dynamo,  motor, 
and  other  electrical  appliances,  a  pressing  demand 
is  arising  for  a  watch  which  cannot  be  affected  by 
magnetism;  and,  as  usual,  necessity,  furnishing  an 
incentive  to  invention,  is  conquering  the  difficulty 
which  is  now  found  to  exist  in  the  usual  form  of 
watches. 

Those  who  have  not  given  especial  attention  to 
the  construction  of  a  watch,  are  apt  to  regard  it  as 
a  rather  intricate  piece  of  mechanism.  This  is  not 
the  case,  as  it  is  in  principle  quite  simple,  consisting 
essentially  of  a  train  of  five  wheels  and  a  governing 
attachment. 

In  this  train  there  is,  first,  the  largest  wheel  in 
the  watch,  the  barrel,  a  flanged  wheel,  which  con- 
tains the  main-spring.  This  power  wheel  is  geared 
into  the  centre  wheel,  whose  staff,  or  arbor,  carries 
the  minute-hand.  The  centre  wheel,  in  turn,  actu- 
ates what  is  called  the  third  wheel,  whose  function 
is  simply  to  reduce  the  speed  of  the  next  wheel  in 
the  train,  termed  the  fourth,  to  whose  staff"  is 
attached  the  second-hand.  This  connects  directly 
to  the  last  wheel,  the  fifth,  or  escapement,  to  which, 
by  means  of  a  lever,  is  attached  the  governing  appa- 
ratus, and  it  is  in  this  latter  that  we  have  what  may 
be  considered  the  vital  part  of  the  mechanism, — 
since  the  time-keeping  qualities  depend  almost 
wholly  upon  it;  and  it  is  also  the  portion  to  which 
the  time  and  attention  of  the  maker  is  chiefly  given, 
and  whose  construction  and  adjustment  largely  de- 
termines the  cost  of  the  movement. 

The  governing  of  a  watch,  to  make  it  a  time- 
keeper, is  accomplished,  primarily,  through  the  bal- 
ance and  hair-spring;  the  balance  wheel  playing 
the  part  of  the  pendulum  in  a  clock, — so  that  it  may 
be  regarded  as  an  oscillating  pendulum, — while  the 
hair-spring  takes  the  place  of  the  pull  of  gravity. 

Into  the  coarse  teeth  of  the  escapement  wheel,  the 
pallets  carried  by  the  fork  play  alternately.  The 
fork,  being  in  direct  connection  with  the  balance 
staflF,  is  kept  in  vibration  b^-  the  combined  action  of 
the  main  and  hair-springs.  The  free  end  of  the 
hair-spring  is  attached  to  the  balance  staff,  and  coils 
and  recoils  with  its  reciprocating  motion.  As  the 
hair  and  main-springs  act  against  each  other,  the 
recoil  of  the  main-spring  delivered  by  the  escape- 
ment, turns  the  balance  through  a  portion  of  a  rev- 
olution and  coils  the  balance-spring.  When  all  the 
energy  of  the  impulse  of  the  balance  is  spent  in 
coiling  its  spring,  it  pauses,  and  the  elasticity  of  the 
hair-spring  in  recoil,  moves  the  balance  in  the  oppo- 
site direction  to  its  first  position. 

This,  in  brief,  is  the  mechanism  and  action  of  the 
ordinary  watch.  To  control  this,  so  that  it  may 
run  accurately  and  be  relied  upon  under  widely 
varying  conditions,  is,  however,  a  difficult  task. 
The  main-spring,  it  must  be  remembered,  simply 
furnishes  the  power  to  keep  the  works  moving,  hav- 
ing nothing  to  do  with  the  rate  of  the  watch;  this 
can  be  affected  only  in  the  controlling  combination 
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of  balance  and  hair-spring,  and  any  disturbing 
cause  affecting  the  elasticity  of  this  spring,  or  alter- 
ing the  moment  of  inertia  of  the  balance,  pro- 
duces its  corresponding  change  in  the  rate. 

Thus  the  eifect  of  temperature  on  a  watch  not 
compensated  is  very  marked.  An  increase  of  62° 
F.  has  caused  a  loss  of  393  seconds  in  24  hours;  62 
seconds  of  this  loss  being  due  to  expansion  of  the 
diameter  of  the  balance,  the  lessened  elasticity  of 
the  spring  resulting  in  a  loss  of  312  seconds,  while 
a  further  loss  of  19  seconds  was  due  to  increased 
length  of  the  spring  through  expansion. 

To  obviate  this,  the  balance  is  usually  compen- 
sated bv  being  constructed  of  two  metals,  brass  and 
steel,  which,  by  their  unequal  coefficients  of  expan- 
sion, change  the  moment  of  inertia  of  the  balance, 
so  as  to  counteract  these  deficiencies.  It  is  clear, 
then,  that  any  condition  which  otherwise  alters  the 
elastic  power  of  the  spring,  or  any  force  having  a 
varying  influence  on  the  balance,  must  ultimately 
affect  the  time-keeping  qualities  of  the  watch.  Mag- 
netic influence  is  such  a  disturbing  cause;  it  may- 
produce  a  slowing  or  increasing  of  the  rate,  and  it 
may  even  stop  the  watch. 

If  a  watch  has  been  exposed  in  a  magnetic  field, 
the  balance-spring  may  become  so  magnetized  as  to 
exhibit  a  tendency  to  stick  when  coiled,  giving  rise 
to  a  change  of  rate,  such  as  would  be  produced  by  a 
variation  in  the  elasticity  of  the  spring.  In  addi- 
tion, the  escape  wheel  and  fork  may  attract  each 
other  strongly,  and  the  balance,  in  turn,  with  these 
parts,  may  be  attracted  by  the  magnetism  in  the 
main-spring  and  various  steel  screws.  It  not 
infrequently  happens  that  these  forces  become  so 
adjusted  that  they  stop  the  balance  on  a  "dead  cen- 
tre." The  magnetism  of  most  of  these  parts,  how- 
ever, acts  as  a  constant  factor,  and  produces  merely 
stoppage. 

With  the  magnetised  balance,  the  case  is  different. 
It  revolves  in  a  field  of  constantly  changing  polar- 
ity, due  to  the  motion  of  the  steel  escape  wheel  and 
the  main-spring.  The  first  would  occasion  a  throb- 
bing rate,  and  scarcely  be  noticeable  in  the  long 
run ;  the  second  would  alter  the  rate  irregularly,  at 
times  accelerating  and  at  others  retarding  the  bal- 
ance. These  would  not  necessarily  compensate 
each  other,  and  would  spoil  the  time-keeping  quali- 
ties of  the  movement. 

The  chances  of  exposure  to  magnetic  influence  are 
numerous  and  constantly  multiplying,  owing  to  the 
increasing  use  of  electricity.  The  electric  propul- 
sion of  street  cars  is  one  thing  that  may  work  havoc 
with  ordinary  watches,  and,  as  its  employment  is 
spreading  so  rapidly,  will  doubtless  cause  a  general 
demand  for  a  non-magnetic  watch.  Of  course  there 
is  now  a  felt  need  for  this  amongst  electricians  gen- 
erally, and  those  employed  in  running  dynamos  and 
motors.  All  the  stationary  iron  and  steel  about  a 
railroad,  as  well  as  the  cars  and  locomotives,  is  apt 
to  be  more  or  less  magnetized.  Employes  who 
travel  over  the  same  route  find  their  watches  occa- 
sionally becoming  unreliable.  Some  companies 
have  recognized  this,  and  adopted  preventive  meas- 
ures. 

When  once  a  watch  has  become  magnetized,  it 
can  usually  be  taken  out  without  harm.  One 
method  that  has  given  satisfactory  results  is  to 
twirl  the  watch  rapidly  in  a  strong  field  of  constant 
polarity ;  another,  is  to  place  it  in  a  helix,  through 
which  an  alternating  current  is  passing. 

There  are  now  two  methods  employed  for  render- 
ing a  watch  non-magnetic.  One  uses  a  shield  or 
case  of  iron,  but  the  results  obtained  with  these  are 
conflicting.  Some  investigators  find  them  insuffi- 
cient in  strong  fields,  though  they  may  afford  suffi- 
cient protection  against  weak  ones.     They  seem  to 


be  in  favor  with  railroad  companies,  some  of  which 
make  their  use  compulsory. 

The  other  aims  to  make  the  watch  non-magnetic 
in  its  construction,  producing  a  time-piece  which  is 
thoroughly  reliable  under  all  conditions  of  service. 
For  the  balance,  brass  would  be  sufficiently  non- 
magnetic for  ordinary  purposes,  but,  in  order  to 
have  compensation,  there  must  be  some  metal  sub- 
stituted for  the  steel.  In  oije  make  of  these  watches, 
the  balance  and  hair-spring  are  made  of  alloys  of 
palladium,  the  rim  of  the  balance  consisting  of  two 
alloys,  having  different  rates  of  expansion,  making 
a  thoroughly  compensated  and  non-magnetic  bal- 
ance. The  escapement  is  of  aluminum-bronze,  so 
that  the  watch  is  not  liable  to  be  stopped  by  mag- 
netism. Another  leading  make  of  non-magnetic 
watches  employs  alloys  of  platinum  for  both  the 
balance  and  escapement.  The  non-magnetic  quali- 
ties of  these  alloys  is  derived  from  combination  of 
certain  metals  in  such  proportions  that  their  mag 
netic  qualities  exactly  neutralize  each  other.  Plati 
num  and  palladium  resemble  iron  in  their  magnetic 
behavior, — that  is,  a  strong  magnet  .so  affects  them 
that  they  exhibit  polarity  in  the  same  order  as  the 
inducing  magnet.  With  copper,  gold,  and  silver, 
the  reverse  is  the  case.  The  former  are  termed 
paramagnetic;  the  latter  diamagnetic.  The  metals 
actually  entering  into  the  alloy  of  the  balance  and 
spring  of  one  make  of  watch  are,  palladium,  plati- 
num, nickel,  and  steel — paramagnetic;  silver,  cop- 
per, and  gold — diamagnetic.  This  alloj*  is  capable 
of  being  tempered  to  a  high  degree,  and  is  said  to 
possess  an  elasticity  superior  to  steel. 

Though  the  introduction  of  the  non-magnetic 
watch  is  comparatively  recent,  yet,  as  they  seem  to 
be  correct  in  principle,  and  their  worth  undoubtedly 
proven  by  rigid  tests,  they  are  entitled  to  be  re- 
garded as  marking  a  great  advance  in  horology. 
This  is  especially  true,  if  the  claims  of  an  American 
company  are  well  founded,  that  their  platinum  alloy 
is  superior  to  steel  for  use  in  the  hair-spring,  since 
its  elasticity  is  not  the  result  of  hammering,  rolling, 
or  tempering,  but  is  a  property  of  the  metal  itself 
They  state  that  the  spring  may  be  heated  red-hot, 
and  be  as  elastic  as  before,  when  brought  to  its 
original  temperature.  Thus  the  attempt  to  render  a 
watch  non-magnetic  has  resulted,  independently  of 
this  quality,  in  producing  movements  superior  to 
those  already  brought  to  such  a  high  state  of  per- 
fection. 
Ohio  University,  Athens,  O. 


INDUSTRIAL  MEMORANDA. 

Hollow  Ingots. — In  Sweden,  hollow  steel  ingots 
are  made  by  casting  steel  in  molds  hung  on  trun- 
nions, allowing  the  sides  to  chill  to  the  required 
thickness  and  pouring  out  the  still  liquid  in  the 
centre.  These  hollow  ingots  go  to  England,  where 
they  are  drawn  out  cold  into  tubing. 

Glass  Bottles. — The  Heye  factory  for  glass 
bottles  at  Gerresheim,  near  Dusseldorf,  produces  on 
an  average  200,000  a  day,  and,  if  necessary,  can 
turn  out  300,000.  From  1,800  to  3,000  men  and 
women  are  regularly  employed  in  the  works,  and 
find  accommodation  in  the  adjoining  model  town. 

Automatic  Candles. — A  new  candle  has  been 
brought  out,  which  extinguishes  itself  in  an  hour. 
This  it  does  by  means  of  a  tiny  extinguisher  of  tin, 
which  is  fastened  in  the  wax  by  wires,  and  which 
effectually  performs  its  task.  It  is  only  necessary  to 
remove  this  diminutive  extinguisher  when  its  work 
is  done,  and  the  candle  is  again  ready  to  burn 
another  hour. 

Highest  Water-Power  Head. — I'rance  claims 
the  honor  of  utilizing  a  higher  water  pressure  than 
that  recently  put  in  operation  in  the  Chollar  shaft 
on  the  Comstock  lode,   in  Nevada.     At  Brignoud, 


one  and  one-quarter  miles  from  the  valley  of 
Gresivaudad,  near  Grenoble,  a  turbine  9  feet,  10 
inches  in  diameter  was  put  in  operation  in  the  year 
1875,  utilizing  a  head  of  1,638  feet.  It  is  still  work- 
ing, and  gives  a  force  of  1,500  horse-power,  with  a 
flow  of  75  gallons  of  water  per  second. 

Chinese  Railroads. — In  the  summer  of  18S8. 
the  railway  between  Lutai  and  Taku,  in  China,  a 
distance  of  60  miles,  was  opened,  and  in  the  autumn 
the  section  between  Taku  and  Tientsin  was  com- 
pleted. The  passenger  traffic  on  this  line  is  said  to 
be  very  active,  although  the  trains  only  run  at  pres- 
ent at  the  rate  of  20  miles  an  hour,  as  they  also 
serve  for  the  transport  of  goods.  It  is  expected  that 
the  railway  will  be  opened  as  far  as  Pekin  some 
time  during  the  present  year,  when  the  Chinese 
capital  will  be  reached  from  Tientsin  in  about  ontf 
hour  and  a  half.  Two  short  lines  are  also  being 
constructed  in  the  island  of  Formosa,  one  of  whicli 
runs  from  Kelung  through  the  Tamsui  valley. 

Electric  Watches  and  Clocks. — M.  L.  Hus- 
sey,  of  Menio  Park,  N.  J.,  has  secured  a  patent  for  :i 
watch  to  run  by  electricity.  Mr.  Husse^'  has  been 
II  years  at  work  on  his  inventions,  and  has  secured 
patents  on  13  appliances  necessary  in  the  manufiic- 
ture  of  his  clocks  and  watches.  There  are  four  of 
these,  including  a  marine  clock.  The  peculiarity 
about  them  is  the  gravity  movement,  which,  aided 
by  a  small  electric  current,  moves  the  pendulums  of 
the  clocks  and  the  large  balance  wheels  of  tin 
watches.  The  battery  is  enclosed  in  the  watch-case 
and  with  it  the  lime-piece  will  run  for  a  whole  ve.t} 
without  any  attention.  In  time  it  is  expected  thai 
five-year  watches  and  clocks  can  be  manufactured. 
The  new  watches  and  clocks  contain  only  one-thini 
as  many  parts  as  the  ordinary  iftstrument. 

The  Working  Force  of  the  Pennsylv.\nia 
Railroad. — President  Roberts  has  made  the  usual 
semi-annual  muster  of  the  employes  of  the  Pennsvl- 
vania  Railroad  Company,  and  finds  that  he  h:i> 
nearly  90,000  men  and  boys  on  the  rolls.  Thi- 
exact  number,  including  the  president  himself,  is 
89,369.  These  employes  manage  and  operate  7,581 
miles  of  railway.  The  employes  are  unevenly  dis 
tributed  over  the  company's  .system.  On  the  1,817 
miles  of  road  from  Pittsburg  to  New  York,  45.2^7 
men  find  employment.  On  the  2,396  miles  of  leased, 
operated,  and  controlled  lines  east  of  Pittsburg  aiul 
Erie,  the  employes  number  11,689.  There  are  56,- 
916  men  employed  on  the  4.213  miles  of  road  east  of 
Pittsburg  and  Erie.  The  employes  on  the  liiu-, 
west  of  Pittsburg  and  Erie  number  32,453.  Tiii- 
completes  the  total  of  S9.369  men.  The  thousands 
working  in  forests,  shops,  and  mills,  where  the  com- 
pany's supplies  are  turned  out,  are  not  included  in 
this  total. 

The  Largest  Cotton  Mh.l. — It  is  notgenerall\ 
known,  but  it  appears  that  the  largest  cotton  mill  in 
the  world  is  that  of  Krahnholm,  in  Russia.  In  this 
immense  establishment  there  are  340,000  spindUs 
and  2,200  looms,  giving  employment  to  some  7.(»«i 
hands.  The  motive  power,  to  the  extent  of  6,3(0 
horse-power,  is  derived  from  a  fall  on  the  riM  1 
Marowa,  which  actuates  eight  turbines,  which  wen 
constructed  in  Augsburg.  Four  of  these  turbiius 
develop  1,000  horse-power  each,  requiring  the  im- 
mense volume  of  4,000  gallons  of  water  per  second 
One  of  these  turbines  was  erected  in  1867,  and  has 
worked  ever  since,  day  and  night,  without  any  it- 
pairs.  The  shafting  exceeds  20,917  feet  in  lengtli. 
The  work-people  are  Russians  and  Esthanians,  tin 
latter,  it  is  stated,  being  especially  faithful  and  lal>i> 
rious.  The  week's  work  is  calculated  at  79  hoius, 
and  the  wages  vary  from  $90  to  .$30  per  month 
The  heads  of  the  various  departments  are  moslI\ 
Englishmen,  the  technical  management  of  the  con- 
cern being  almost  entirely  in  their  hands. 
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THE  DOMESTIC  WATER-SUPPLY. 

The  matter  of  securing  a  pure  and  whole- 
some suppU'  of  water,  is  one  that  is  constantly 
receiving  more  and  more  attention.  In  the 
larger  cities,  water-works  are  usually  provided, 
which  furnish  an  ahundant  supply,  and,  in 
the  majority  of  cases,  of  excellent  quality. 
In  the  country  and  smaller  towns,  each  house- 
owner  must  look  out  for  himself,  and  the 
question  of  the  desirabilitv  of  any  given  source 
of  water,  becomes  a  very  important  one. 

The  most  common  sources  of  a  supply  of 
water  are  from  rain-water  cisterns,  wells, — 
both  common  and  driven, — springs,  running 
streams,  and  ponds.  In  New  England, — 
thanks  to  the  absence  of  a  limestone  forma- 
tion,— the  ground-waters  are  comparativelv 
soft,  and,  when  not  contaminated  by  drainage, 
are  pure  and  wholesome.  Rain-water  falling 
on  the  roofs  of  buildings,  and  collected  in 
cisterns,  is  largely  used  in  all  parts  of  the 
country,  and  is,  of  course,  of  great  purity, 
but  the  liability  of  the  cisterns,  as  well  as  the 
roofs  from  which  it  is  collected,  to  become 
dirty,  renders  it  more  desirable  to  obtain  the 
domestic  supply  from  some  natural  source, 
where  the  water  is  constantly  exposed  to  tiie 
purifying  influences  of  light  and  air. 

Undoubtedly,  the  best  and  safest  source  of 
water  is  from  deep  springs,  which  are  almost 
always  free  from  organic  impurities.  In 
popidous  districts,  springs  which  tlow  near 
the  surface  of  the  earth  occasif)nally  l)ecome 
contaminated.  vSeveral  cases  of  typhoid  fever 
occurred  at  Lausanne,  Switzerland,  from  the 
use  of  water  from  an  infected  spring,  but 
such  instances  are  rare.  In  most  cases,  the 
streams  of  water  which  gush  forth  from  the 
hillsides,  may  be  used  with  assurance  of  per- 
fect safety-.  A  large  proportion  of  the  "min- 
eral springs,"  which  arc  so  celebrated  for 
tlicir  nmncrous  cures,  prove,  upon  analvsis, 
to  contain  little  or  no  mineral  matter  what- 
ever, and  their  health-giving  properties  must 
be  attributed  to  the  free  use  of  pure  water 
alone,  aided  b\-  the  influence  of  the  imagina- 
tion. There  are  thousands  of  springs  in  New 
England,  which  only  need  a  well-managed 
"boom"  to  confer  the  most  remarkable  thera- 
peutic properties  upon  them. 

Running  streams  come  next  in  point  of 
desirability,  but  it  is  evident  that  there  is  a 
much  greater  possibility  of  contamination. 
In  thinly  settled  districts,  a  simple  inspection 
will  usually  show  anv  danger  that  may  exist 
from  such  a  cause,  and  there  are  many 
streams  of  pm-c  water  among  the  hills,  which, 
by  a  little  simple  engineering,  could  be  made 
to  tlow  directly  into  the  kitchens  of  the  farm- 
houses, and  .save  the  members  of  the  family 
many  tiresome  journeys  to  the  well  or  spring. 
Lakes  and  ponds  are  verj'  numerous  in 
New  England,  and  usually  contain  water  of 


good  quality.  Many  of  the  cities  and  larger 
towns  derive  their  supply  from  such  a  source. 
The  chief  danger  is,  that,  as  the  commimity 
grows,  dwellings  and  manufactories  will  be 
erected  within  the  watershed  of  these  ponds, 
and  drain  their  refuse  matters  into  them. 
There  is  a  mo.st  extraordinary  indifference 
and  recklessness  manifested  on  this  point, 
and  it  is  almo.st  impossible  to  prevent  such 
contamination,  even  by  legal  processes.  The 
city  of  Boston  ha^s  had  much  trouble  from 
this  cause,  although,  as  yet,  the  contamination 
is  not  great  enough  to  be  a  very  serious 
matter. 

The  common  well  is  the  most  tmdesirable 
source  of  all.  If  it  is  deep  enough  to  strike 
a  living  spring  of  water,  and  removed  from 
all  source  of  contamination,  it  ma)'  be  unob- 
jectionable, but  these  conditions  are  rarely 
met  witli  in  the  country,  and,  we  may  say, 
never  in  large  towns  or  cities.  A  well  is 
usually  placed  near  the  house  for  the  same 
reason  that  the  barn-yaril,  privy,  and  sink- 
drain  are,  but  their  existence  in  the  same 
vicinity  is  incompatible  with  a  pure  and 
wholesome  water-suijply.  Some  even  go  so 
far  as  to  dig  the  well  in  the  cellar,  and  we 
recall  the  case  of  a  refined  and  cultured 
family  who  actual!}-  had  both  we/l  and  cess- 
pool utiderneath  their  dwelling,  and  only  a 
short  distance  apart.  Such  a  barbarous  prac- 
tice is  unworthy  of  a  civilized  race,  but  it  is 
to  be  feared  that  a  large  proportion  of  wells 
are  not  much  better  situated. 

As  to  pipes  for  conveying  water,  no  certain 
rule  can  be  laid  down.  The  majority  oi' 
waters  do  not,  apparently,  act  upon  lead 
pipes,  or  else  forin  an  insoluble  coating  upon 
them,  which  prevents  further  action.  In 
other  cases,  the  action  is  continuous  and  rapid, 
and  leatl-poisoning  is  likely  to  occiu"  in  those 
using  the  water.  Pipes  of  compoimd  metals, 
— such  as  tin-lined  lead,  or  galvanized  (zinc- 
covered)  iron, — are  even  more  dangerous, 
and  shoidd  always  be  avoided.  Iron  is  per- 
fectly safe,  and  only  has  the  disadvantage  of 
sometimes  introducing  iron-rust  into  the 
water,  to  the  injury  of  clothing  that  may 
be  washed  in  it.  This,  however,  is  a  minor 
disadvantage,  and  does  not  often  occur. 

Various  patterns  of  filters  are  in  u.se,  very 
few  of  which  are  of  any  value  whatever. 
They  act  only  as  a  strainer  to  remove  the 
coarser  impmities,  but  have  no  efl'ect  ujion 
the  microscopic  bacteria,  or  matters  held  in 
solution,  which  are  the  most  dangerous.  A 
flannel  bag  is  exactly  as  good  a  filter  as  these 
expensive  devices,  and  possesses  the  addi- 
tional advantages  of  being  easily  cleaned  or 
renewed.  The  most  cflective  filters  are  those 
in  which  a  disk  of  porous  stone  or  earthen- 
ware forms  the  filtering  material,  but  it  is 
best  to  make  sure  of  the  original  supply  of 
water,  rather  than  to  attempt  to  jjurify  it  Ijy 
any  such  uncertain  methods. 


To  sum  up,  we  may  say  that  the  best  source 
of  water-sup])ly  is  from  a  deep  and  unfailing 
spring  ;  next  to  this,  running  streams,  large 
ponds,  rain-water  cisterns,  and,  last  of  all, 
deep  wells,  situated  far  away  from  any  possi- 
ble source  of  impurity.  Driven  wells  are  less 
liable  to  contamination  than  open  ones,  but 
the  same  objections  apply  to  them  in  a  lesser 
degree.  Iron  pipes  are  safe  imder  all  condi- 
tiods,  and  filters  are  generally  useless.  It  is 
often  a  matter  of  some  trouble  and  expense  to 
obtain  a  pure  and  abundant  supply  of  water, 
but  the  benefits  it  brings  will  always  more 
than  repay  the  necessary  outlay  of  time  and 
money. 


OUR  GRANDMOTHERS'  COOKING. 

(JLEANINGS    FROM    TIIK    RECIPE  BOOKS  OF  lOO  YEARS 
AGO. 

Old  cookery  books  seem  to  bring  us  much  nearer 
to  our  dead  and  gone  progenitresses,  and  sliow  us 
that,  though  thev  did  not  read  much,  and  could  do 
mighty  little  in  the  \yay  of  spelling,  they  were  sim- 
pler, and  perhaps  sweeter,  women  than  their  grand- 
daughters. Thej  could  scarcely  fail  to  be  so,  for 
the  mere  exercise  of  the  one  art,  which  they  prac- 
ticed as  an  art,  broHight  them  hour  by  hour  in  the 
most  intimate  relation  \vith  nature  and  her  bounties. 
In  the  season  when  green  things  flourished,  hardly 
a  day  can  haye  passed  without  these  good  ladies 
themselves  going  into  their  gardens  to  seek  the 
fagot  of  sweet  herbs  which  was  to  imp.irt  flavor  and 
fragrance  to  their  "ragoos"  and  savories,  or  the 
marigolds  which  poor  Charles  Lamb  hated  so  much 
when  they  floated  on  his  mess  of  Charter  House 
pottage,  but  which  Simple  Susan's  enemy  Barbara 
found  so  tempting.  The  greater  part  of  our  grand- 
mothers' lives  must  have  been  spent  in  culling  sim- 
ples, expressing  juices,  gathering  fruits,  and  spying 
out  things  to  pickle.  This  was  not  done  haphazard. 
Was  there  anything  that  the  women  of  a  hundred 
years  ago  did  not  pickle  or  preserve?  They  pickled 
parsley  green  to  cheat  grim  winter  of  some  of  its 
terrors;  they  pickled  "nasturtions" — and  a  very  ex- 
cellent pickle  thej-  make.  They  pickled  the  large 
shoots  of  elder  to  imitate  "the  Indian  bamboe." 
"They  put  out  in  the  middle  of  May,  and  the  middle 
shoots  are  the  most  tender."  They  pickled  green 
walnuts  "when  they  will  bear  a  pin  to  go  into  them" 
— which  is  also  done  to  this  day.  They  Avere  aware, 
that  "the  clusters  of  elder-flowers  makes  (sic)  a  deli- 
cate pickle  before  it  opens,"  and  that  to  efl'ect  this  it 
was  only  necessary  to  pour  vinegar  over  them. 
They  also  knew  that  the  seeds  of  elder  should  be 
pickled  while  still  green,  as  a  substitute  for  capers, 
and  that  "large  cucumbers  of  the  kind  called  green 
turley,  prepared  as  mangoes,  are  excellent,  and 
come  sooner  into  eating."  They  pickled  radish- 
pods,  young  artichokes,  horse-radish,  samphire, 
marigold  flowers,  and  more  things  than  can  well  be 
enumerated.  Having  pickled  nearly  every  green 
shoot,  stalk,  pod,  and  seed,  they  began  to  do  the 
same  by  plums,  apricots,  peaches,  currants,  and 
grapes.  When  they  set  about  making  jams,  no 
fruit  escaped  them — they  even  attacked  vegetables. 
When  they  made  cakes  it  was  the  satne.  Parsnips, 
raspberries,  etc.,  were  made  into  cakes,  and  red 
beet-root,  potatoes,  and  oranges  into  biscuits.  Wine- 
making,  too,  was  then  a  recognized  branch  of  fe- 
male industry,  and  every  fruit  in  turn  was  chosen  as 
a  basis,  and  some  flowers  and  vegetables — notably 
cowslips  and  parsnips — were  promoted  to  the  same 
dignity.  There  is  a  very  pretty  recipe  for  cowslip 
mead,  made  of  honey,  lemons,  seven  pecks  of  cow 
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slip  pips,  and  a  handful  of  sweetbriar.  The  sweet- 
briar  is  a  delicious  ingredient,  but  think  of  picking 
seven  pecks  of  pips!  A  recipe  is  given  for  making 
elder-llower  wine  "from  the  tree  which  bears  white 
berries."  We  are  confidingly  told  that  "it  drinks 
very  like  Frontiniac."  Wine  of  black  elderberries  is 
said  to  be  equal  to  the  best  Hermitage  claret;  and 
another  recipe  instructs  us  how  to  make  wine  of 
white  elderberries.  Or  sycamore,  birch,  walnut, 
blackberry,  or  balm  wines — all  these  were  once 
made  by  fair  and  dainty  housewives,  and  now  are 
made  no  more.  And  then  there  was  shrub,  wherein 
to  one  gallon  of  new  milk,  flavored  with  lemons  and 
Seville  oranges,  was  added  two  quarts  of  red  wine, 
two  gallons  of  rum,  and  one  of  brandy.  Sweet 
dishes,  also,  were  generalh'  made  by  the  ladies  of 
the  family,  and  there  is  much  play  of  fancy  in  the 
naming  of  them.  In  turning  over  the  pages,  we 
find  directions  how  to  spin  gold  and  silver  webs  for 
dessert,  to  spin  birds'  nests,  to  make  a  Chinese  tem- 
ple or  obelisk,  a  fish-pond  with  silver  and  gold 
fishes,  a  hen's  nest,  with  strips  of  lemon  for  straw, 
and  eggs  filled  with  flummery,  a  hen  and  chickens 
in  jelly,  a  desert  island.  "Take  a  lump  of  paste  and 
form  it  into  a  rock  three  inches  broad  at  the  top,  set 
it  in  the  middle  of  a  deep  china  dish,  and  set  a  cast 
figure  on  it  with  a  crown  on  its  head  and  a  knot  of 
sugar  candy  at  its  feet,"  etc.  "If  this  dish  is  for  a 
wedding  supper,  put  two  figures  instead  of  one,"  so 
the  desert  island  is  not  so  much  of  a  desert  after  all. 
Next  comes  a  "rocky  island,"  and  then  a  "floating 
island,"  with  sheep,  swans,  "or  you  may  put  in 
snakes,  or  any  wild  animals  of  the  same  sort." 
Moonshine  is  another  dish  with  a  pretty  name,  and 
there  is  likewise  a  recipe  for  "moon  and  stars  in 
jelly,"  a  half  moon  with  seven  stars  shining  out  of 
flummery  colore^  with  cochineal  and  chocolate  to 
imitate  the  color  of  the  sky.  We  still  have  numbers 
of  people  among  us  whose  eye  for  color  is  as  fine  as 
that  of  the  inventor  of  this ;  but  who  now  makes 
moon  and  stars  in  jelly?  "Solomon's  Temple  in 
flummery"  is  a  yet  finer  flight  of  the  imagination. 
A  recipe  for  making  an  amulet  takes  our  fancy,  but 
loses  its  attraction  when  we  find  it  is  only  Mrs. 
RafTald's  way  of  spelling  omelet.  Who  can  say  how- 
much  the  construction  of  some  of  these  quaintly- 
named  and  delicately-compounded  dishes  may  have 
been  to  our  grandmothers.'  Perhaps  it  was  their 
poetry,  their  sphere  of  art,  their  one  escape  from  the 
monotony  of  their  quiet  lives. — Exchange. 


THE  FORMS  OF  LEAVES  AND  THEIR  USES. 
Even  the  most  cursory  observer  of  vegetable  life 
must  have  been  often  struck  with  the  various  forms 
of  leaves.  Why  they  should  be  so  variously  formed 
does  not,  however,  often  suggest  itself,  though  there 
is  a  reason  for  the  special  shape  and  texture  of 
almost  every  leaf  in  existence.  Plants,  such  as 
grasses,  daffodils,  and  others  which  usually  grow  in 
clusters,  have  generally  narrow  leaves  growing  up- 
right, so  as  not  to  overshadow  one  another.  Other 
plants,  of  isolated  habits,  have  an  arrangement  of 
foliage  which  secures  to  themselves  the  space  of 
ground  necessary  for  their  development.  The  daisy, 
dandelion,  or  shepherd's  purse — which  may  mostly 
be  seen  in  pastures — are  examples  of  this.  A  circle 
ot  broad  leaves  pressed  against  the  ground,  forming 
what  is  known  as  a  rosette  growth,  eflfectually  bars 
the  approach  of  any  other  plant,  and  keeps  clear 
from  all  other  roots  the  space  of  ground  necessary 
to  its  own  nutriment.  F"loating  leaves,  and  leaves 
of  marsh  plants,  are  usually  of  simple  outline,  for, 
having  few  competitors,  they  are  not  liable  to  get  in 
one  another's  light.  Submerged  plants  have  mostly 
leaves  of  narrow  segments — the  reason  for  which  is 
not  very  well  understood,  though  it  is  assumed  by 
naturalists  that  it  it  for  the  purpose  of  exposing  as 


large  a  surface  as  possible,  in  order  to  extract  the 
minute  proportion  of  carbonic  acid  dissolved  in  a 
vast  bulk  of  water.  Leaves  on  the  boughs  of  trees 
are  often  much  divided,  so  as  to  fold  easily,  to  pre- 
vent their  being  rent  and  torn  by  high  winds,  whilst 
the  glossy  surface  of  evergreens  is  intended  to  throw 
off  rain  and  dew,  which  might  freeze  on  them,  and 
so  cause  injury  to  the  tissues  within.  But  the  hairs 
on  the  surface  of  leaves  are  perhaps  the  most  inter- 
esting study  of  all.  With  the  aid  of  a  microscope, 
the  beautiful  and  systematic  arrangement  of  these 
can  be  easily  discerned,  and  their  uses  understood. 
On  many  plants  there  are  glandular  hairs,  to  catch 
or  deter  small  creeping  insects  ;*on  others,  there  are 
hairs  set  so  as  to  act  as  effectively  against  young 
animals  as  a  spike  palisade  against  obtrusive  boys-^ 
on  others,  hairs  which  arrest  the  drops  of  moisture 
and  force  them  down  the  leaf-stalk,  to  moisten  the 
earth  about  the  roots;  whilst  others  are  protected 
by  a  series  of  poisoned  stings.  The  ordinary  nettle 
is  an  example  of  this,  and  the  beauty  and  ingenuity 
of  its  mechanism  is  truly  wonderful.  Each  nettle- 
hair  is  armed  with  a  brittle  and  pointed  siliceous 
cap,  which  breaks  oft"  in  the  wound;  and  the  poison 
is  then  able  to  flow  out  through  a  tubular  hair,  from 
a  reservoir  at  its  base.  There  is  scarcely  a  form  of 
leaf  but  is  specially  modified  by  nature  for  some 
particular  purpose,  and  the  discovery  of  this  pur- 
pose is  a  source  of  very  pleasant  and  profitable  study 
to  young  naturalists. — Horticultural  Times. 


GLEANINGS. 

The  Nasturtium  came  from  Peru. 

Single  Roses  are  becoming  fashionable. 

Thin  Pears  when  about  one-third  grown. 

Birds  do  not  like  black  thread  strung  about. 

If  the  1888  corn  crop  were  loaded  on  two-horse 
wagons,  33  bushels  to  the  load,  and  the  wagons 
were  placed  26  feet  apart,  or  as  nearly  as  possible  in 
a  string,  the  line  of  wagons  would  reach  twelve 
times  around  the  globe — 300,000  miles  ! 

To  Kill  the  Cabbage- Worm. — A  correspondent 
of  an  exchange  says  :  I  have  found  nothing  better 
than  the  following:  Seven  parts  sour  milk,  one 
part  kerosene  oil.  They  must  be  thoroughly  mixed 
at  the  start,  and  then  stirred  to  the  bottom  every 
time  the  brush  is  put  into  the  pail,  or  the  kerosene 
will  separate  from  the  milk"  and  kill  every  plant  it 
touches.  It  is  to  be  sprinkled  on  the  plant  with  a 
brush,  and,  if  the  head  has  begun  to  form,  the 
leaves  must  be  pulled  apart,  so  as  to  kill  the  worms, 
as  it  kills  only  those  it  touches. 

Expediting  Their  Season. — White  canterbury 
bells,  phlox  drummondi,  garden  carnations  and 
verbenas,  alyssum  and  heliotrope,  are  perpetual 
bloomers  from  May  till  frost,  if  care  is  only  taken  to 
cut  or  rub  off  all  blossoms  as  soon  as  faded,  if  not 
before,  and  dig  a  trowelful  of  fertilizer  at  the  roots 
every  three  weeks,  with  plenty  of  water  and  mulch 
in  hot  season.  It  is  a  labor  merely  to  cut  the  wealth 
of  bloom  by  this  method.  By  the  way,  flowers  were 
meant  to  cut  if  not  wanted  for  seed.  Better  far  give 
them  away  than  suffer  them  to  fade  and  exhaust  the 
plant. 

Weed  Pests  in  the  Lawn. — Plantains  and  dan- 
delions are  a  great  blemish  to  many  a  lawn.  A  re- 
cent reliable  writer  says  he  has  destroyed  thousands 
of  them  by  dropping  crude  carbolic  acid  right  into 
the  hearts  of  the  plants.  Roots  of  dandelion  dug  up 
a  week  after  the  crowns  were  dressed  with  acid  were 
found  to  be  killed  right  down  to  the  tips,  a  foot  be- 
low the  surface.  It  is  not  sufficient  to  merely  kill 
the  leaves  of  the  plants;  the  acid  must  enter  the 
hearts  quite  in  the  centre.  Carbolic  acid  is  poison- 
ous, and  should  not  be  allowed  to  come  in  contact 
with  the  skin. 


Peach  Stones  as  Fuel. — It  has  been  demon- 
strated in  Vacca  Valley,' Cal.,  that  peach  stones  will 
make  as  good  a  fire  for  household  purposes  as  the 
best  of  coal.  The  fruit  growers,  instead  of  throwing 
the  pits  away,  dispose  of  the  stones  at  the  present 
time  at  the  rate  of  $6  a  ton.  A  sack  of  the  stones 
will  weigh  about  eighty  pounds,  and  will  last  as 
long  as  an  equal  number  of  pounds  of  coal,  and  give 
a  greater  intensity  of  heat.  The  apricot  stones  do 
not  burn  as  readily  as  the  peach,  and  will  not  com- 
mand as  good  a  price.  A  large  number  of  peaches 
are  dried  during  the  summer  season  for  shipment. 

Birds  That  Destroy  Insects. — The  following 
birds  are  to  be  clas.sed  among  the  most  helpful  kinds 
in  the  general  warfare  against  insects:  Robins, 
(cut,  and  other  earth  worms) ;  swallows,  night 
hawks,  purple  martins,  (moth-catchers) ;  pewees, 
(striped  cucumber  bugs)  ;  wood  thrushes  and  wrens, 
(cut  worms) :  cat  birds,  (tent  caterpillar)  ;  meadow 
larks,  woodpeckers,  crows,  (wireworms) ;  blue- 
throated  buntings,  (canker  worms) ;  black,  red- 
winged  birds,  jays,  doves,  pigeons,  and  chippies, 
(strawberry  pests)  ;  quails,  (chinch  bugs,  locusts)  ; 
whip-poor-wills,  (moths) ;  hawks,  all  night  birds, 
owls,  etc.,  tanagers  and  black-winged  summer  red 
birds,  (curculios) ;  nut-crackers,  fly-catchers,  chim- 
ney swifts,  indigo  birds,  chipping  and  song  spar- 
rows, black  birds,  mocking  birds,  titmouses,  vireas, 
orchard  orioles. 

A  Crop  of  Four-Leaved  Clovers. — Here  is  a 
curious  circumstance  in  natural  history :  Last 
spring,  in  the  time  when  daisies  blow,  a  lady  living 
on  Mount  Bowdoin  went  out  to  gather  a  bunch  of 
the  golden-hearted  flowers.  Seeing  some  excep- 
tionally large  and  deeply  colored  clover  blossoms, 
she  stooped  to  pick  them,  and  discovered  a  four- 
leaved  clover,  and  another,  and  another,  until  she 
had  found  17  four,  and  one  six-leaved  one  on  the  one 
plant,  not  larger  than  her  own  hand.  The  plant 
was  in  a  rocky  spot,  and  its  roots  readily  detached 
themselves  from  the  scant  soil  and  came  up  in  her 
hands.  She  took  it  home,  set  it  out  in  her  garden, 
and  it  produced  its  kind  through  all  the  summer 
long.  The  plant  never  increased  in  size,  its  roots 
refusing  to  spread  themselves,  but  she  rarely  visited 
it  without  being  rewarded  by  from  one  to  eight  four- 
leaved  specimens.  In  the  autumn  the  lady  trans- 
planted the  root  to  a  small  salt  box,  which  it  does 
not  nearly  fill,  but,  since  that  time,  it  has  borne  37 
four,  and  a  dozen  five-leaved  clovers. — Boston  Tram- 
script. 

Effect  of  Electric  Currents  on  Plants. — 
Prof.  E.  Wollny,  of  Munich,  has  experimented  on 
the  effect  of  electric  currents  of  different  intensities 
and  characters  on  the  growth  of  plants.  Small 
plats  of  about  four  metres  square  were  provided, 
and  were  separated  by  plates  penetrating  25  centi- 
metres into  the  soil.  On  the  two  sides  of  one  of 
these  beds,  plates  of  zinc  were  sunk,  the  dimensions 
being  thirty  centimetres  by  two  metres.  They  were 
connected  by  an  insulated  wire,  with  five  Meidinger 
cells  in  the  circuit.  Another  enclosure  had  an 
alternating  current  constantly  sent  acro.ss  it,  while 
in  a  third  there  were  simply  buried  a  copper  and 
zinc  plate,  connected  above  the  earth  by  an  insu- 
lated wire.  The  three  enclosures  were  therefore 
subjected  to  different  conditions, — to  a  weak  direct 
current,  to  a  comparatively  strong  direct  current, 
and  to  an  alternating  current.  Several  specimens  of 
grain,  potatoes,  carrots,  etc.,  were  planted,  and  were 
subjected  to  the  action  of  the  currents  until  they 
reached  maturity.  Comparing  them  with  plants 
grown  under  ordinary  conditions,  the  result  to 
which  Professor  Wollny  is  led  is,  that  electricity, 
whether  under  the  form  of  continuous  currents  of 
different  intensities,  or  of  alternating  currents, 
exerts  no  influence  on  the  vegetation  of  plants. 
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At  frequent  intervals,  articles  of  a  very 
sensational  nature  appear  in  the  daily  papers 
upon  the  "deadly  cigarette,"  which  evince  a 
profoinid  ignorance  of  the  subject,  l)iit  are 
responsible  for  the  existence  of  a  prejudice 
again.st  that  form  of  tobacco,  which,  in  .some 
states,  has  gone  so  far  as  to  lead  to  prohibitorv 
legislation.  Cigarettes  are  usually  made  of  a 
milder  and  better  grade  of  tobacco  than 
cigars,  and,  when  consinned  in  equal  (juanti- 
ties,  are  less  hurtful.  The  onh'  possible 
objection  to  them  is,  that  from  their  very 
mildness  the  smoker  is  led  to  consume  a 
larger  amount  of  tobacco  than  he  would  if  he 
confined  himself  to  the  stronger  cigars,  and 
also  to  inhale  the  smoke  into  the  lungs — a 
very  objectionable  practice.  The  statements 
in  regard  to  the  formation  of  carbonic  oxide 
and  other  dangerous  substances,  by  the  com- 
bustion of  the  paper  wrappers,  have  little  or 
no  foundation  in  fact.  There  is  a  great  deal 
to  be  said  again.st  the  use  of  tobacco,  but  we 
should  consider  any  number  of  cigarettes 
much  less  injurious  than  an  equal  weight  of 
tobacco  as  prepared  for  chewing  or  smoking, 
or  in  the  shape  of  cigars. 


Thp:  universal  use  of  tobacco  is  a  very  curi- 
ous circumstance,  and  one  hard  to  explain. 
It  apparently  neither  serves  any  good  pur- 
pose, nor  has  any  beneficial  eftect  upon  the 
lunnan  system.  All  of  its  eflects  indicate  the 
action  of  poisonous  substances.  And  yet  the 
majority  of  tobacco-users  not  only  sutler  no 
harm,  but  derive  pleasure  and  satisfaction 
from  its  use,  if  not  actual  benefit.  It  is  un- 
reasonable to  ascribe  its  imiversal  use  to 
habit  or  custom,  and  it  is  not  impossible  that 
it  may  supply  some  want  of  the  animal  econ- 
omy which  is  at  present  unknown  to  us. 


Tup;  Welsbach  burner  is  now  being  intro- 
duced into  general  use,  and  we  find  that  it 
gives  a  light  of  great  steadiness  and  brilliancy. 
As  has  been  before  explained  in  these  col-, 
umns,  it  consists  of  a  net-work,  or  "hood," 
formed  of  zirconia  and  the  allied  earths, 
which,  when  heated  by  a  flame  of  mixed  gas 
and  air,  glows  with  a  strong,  white  light, 
similar  to  an  incandescent  electric  lamp. 
The  whole  arrangement  resembles  an  ordi- 
nary Argand  burner,  and  can  be  attached  to 
any  gas  fixture.  The  light  is  certainly  supe- 
rior to  that  of  gas  burned  in  the  usual  way, 
and,  if  it  proves  to  be  as  economical  as  its 
proprietors  claim,  it  will  be  very  extensively 
used. 


The  microbe  theory   of  disease  has  now 
been  recognized  by  the  patent  medicine  man- 


ufacturers, and  a  liquid  called  a  "microbe- 
killer"  is  being  extensivel}-  advertised.  It  is 
claimed  that  it  will  at  once  destroy  any 
microbes  that  may  be  lurking  in  the  system, 
waiting  for  a  chance  to  commence  business, 
and,  of  course,  if  there  are  no  microbes, 
there  can  be  no  disease,  and  the  happy  pos- 
sessor of  the  remedy  may  continue  to  live  on 
indefinitely.  This  sounds  ridiculous  enough 
to  intelligent  persons,  but  it  is  not  so  very 
different  from  certain  remedies  recently 
brought  forward  as  a  ciu'e  for  consumption, 
since  the  discovery  of  the  tubercle  bacillus, 
which  unaccommodating  organism  has  so 
so  far  refused  to  succimib,  to  hot  air,  the 
effluvia  of  cow-stables,  hydroffuoric  acid,  and 
even  sulphuretted  hydrogen  administered 
per  rectum. 


A  DEPOSIT  of  zinc-ore,  of  workable  quality, 
has  been  discovered  in  Marion  county,  Ar- 
kansas, near  the  town  of  Yellville.  The 
region  is  at  present  remote  from  railroads, 
but  that  want  will  doubtless  soon  be  supplied, 
if  the  deposit  proves  to  be  of  sufficient  extent. 
The  mineral  resources  of  the  south-west  are 
undoubtedly  very  great,  and,  when  fully  de- 
veloped, may  prove  of  equal  value  to  those  in 
other  .sections  of  the  country. 

An  instance  of  a  human  being  with  a 
caudal  appendage,  is  described  and  illustrated 
in  a  recent  number  of  La  Nafuralistc.  A 
yoimg  Moi  boy  of  Cochin-China  is  the  pos- 
sessor of  this  superfluous  organ,  which  is 
about  a  foot  in  length.  Similar  examples 
have  been  noted  before,  but  this  one  is  the 
best  authenticated.  The  "tail"  is  simply  a 
mass  of  flesh,  and  contains  no  bony  frame. 
It  is  uncertain  whether  it  is  really  an  example 
of  reversion  to  a  former  type,  or  only  a  freak 
of  nature,  but  the  matter  is  of  great  impor- 
tance in  its  bearing  upon  the  doctrine  of 
descent,  and  merits  the  mo.st  thorough  inves- 
tigation. 


The  atomic  weight  of  chromium  has  been 
redetermined  by  Mr.  Rawson,  of  University 
College,  Liverpool.  Presious  determinations, 
of  which  there  have  been  many,  have  resulted 
in  placing  the  value  somewhere  between  53.0 
and  52.5.  The  method  employed  appears  to 
have  been  an  exceptionally  accm-ate  one,  and 
the  mean  of  the  values  from  six  experiments, 
the  maximum  difference  between  which  was 
only  0.1 30,  gives  for  the  atomic  weight  of 
chromium  53.061.  Hence  chromium  appears 
likely  to  possess  a  whole-number  atomic 
weight,  and  it  cannot  but  be  admitted  as 
remarkable  that  so  many  of  the  later  sttcchio- 
metrical  investigations,  conducted  with  all 
the  modern  experimental  refinements,  have 
yielded  values  for  atomic  weights  approximat- 
ing to  true  multiples  of  the  atomic  weight  of 
hydrogen. 


VACATION  WORK. 

With  July  comes  the  long  summer  vaca- 
tion, in  school  and  college,  when  teachers  and 
scholars  alike  are  turned  loose  to  enjoy  nature, 
and  to  rest  the  aching  head  by  exercising  the 
neglected  muscles.  How  to  spend  the  next 
three  months,  so  as  to  receive  the  greatest 
amount  of  profit  and  pleasure,  will  be  a 
question  that  many  of  our  younger  readers 
will  soon  be  trying  to  answer.  The  iarmer's 
son  will  find  enough  opportunity  to  study 
practical  botany  in  the  hay-field,  mineralogy 
in  the  corn-field,  and  zoology  in  the  barn- 
yard. Animate  and  inanimate  natiu'e  are 
presented  to  him  in  a  thousand  varied  forms, 
which  he  is  apt  to  overlook,  because  his 
vocation  is  tiresome,  or  familiarity  has  al- 
ready bred  contempt.  There  are  others — 
sons  of  well-to-do  farmers — who  feel  them- 
selves above  honest  toil,  and  do  not  deign  to 
handle  a  hoe  or  scythe,  and  almost  affect 
ignorance  of  such  work.  What  a  glorious 
opportunity  they  have  for  studying  nature ! 
Not  wearied  with  exhaustive  toil,  they  may 
pass  at  pleasure  from  field  to  library,  from 
theory  to  practice.  The  purchase  of  such 
books  and  periodicals  as  relate  to  their  pur- 
suits, to  them  involves  no  sacrifice  of  the 
necessaries  of  life.  They  may  study  the 
growth  of  the  plant  with  their  microscopes  ; 
they  may  familiarize  tiieinselves  with  insect 
life ;  they  may  watch  and  learn  the  habits  of 
the  feathered  tribes. 

Then  there  are  the  town  boys,  who  will  go 
forth  for  a  few  weeks  to  the  mountains  or 
sea-side,  and  there  divide  their  time  between 
smoking  and  fishing,  feeling  no  little  ennui 
the  while.  Camping-out,  or  gypsying,  is  be- 
coming fashionable,  and,  properly  carried 
out,  no  doubt  brings  strength  to  the  linigs  and 
limbs,  and  refreshing  change  to  the  mind  ; 
but,  if  it  be  combined  with  a  study  of  nature 
— a  habit  of  observation — it  will  be  found  far 
more  pleasant  and  profitable.  The  teacher, 
especially,  who  has  been  worn  out  in  trying  to 
transplant  dull  facts  from  the  pages  of  the 
text-book  to  the  brain  of  the  unwilling  pupil, 
will  find  the  collection  of  fresh  facts  from 
nature's  inexhau.stible  store-house  far  pleas- 
anter,  and,  when  the  next  term  opens,  will  be 
able  to  go  before  the  expectant  class  with 
fresh  ideas  that  will  throw  the  dull  text-book 
in  the  background,  and  do  away  with  much 
of  its  routine  work. 

For  teacher  or  scholar,  even  down  to  the 
boys  and  girls  in  the  primary  schools,  there  is 
scarcely  any  better  employment  for  leisure 
hours  than  making  collections.  Children 
seem  to  take  to  collections  naturally.  A  few 
years  ago  it  was  postage  stamps,  and  every 
child  wanted  a  stamp-album.  Perhaps  a  few 
derived  a  modicum  of  instruction  from  these 
collections ;  it  taught  the  thinking  child  a 
little  of  geography,  they  picked  up  a  few 
foreign    words,    and   they    learned   to    what 
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countries  certain  of  the  colonies  belonged. 
A  little  later  came  the  age  of  advertising  cards, 
and  card-alluims  were  the  universal  rage. 
A  few  of  these  are  really  artistic,  and,  if  card 
collecting  shall  foster  a  pure  :csthetic  taste, 
we  will  not  complain.  In  some  localities,  the 
younger  girls  collect  buttons,  and  display  much 
zeal  and  perseverance  in  hunting  up  new 
varieties.  We  mention  these  only  to  show  the 
inherent  passion  with  the  voung  for  making 
collections,  and  to  suggest  that  it  be  turned 
into  some  more  promising  channel.  It  is 
here  we  would  tempt  the  child  to  collect  nat- 
ural objects.  There  are  probably  few  things 
more  attractive  to  the  yoimg  of  both  sexes 
than  butterflies,  and,  where  these  abound,  a 
pretty  little  collection  is  easily  made.  A  col- 
lection of  insect&T— although  it  may  be  objected 
that  cruelty  is  involved  in  this — is  also  inter- 
esting and  instructive.  The  practice  of  col- 
lecting birds'  eggs  we  cannot  approve  of, 
although  we  can  afford  to  sacrifice  one  of  our 
feathery  songsters,  occasionally,  if  we  know 
that  he  is  to  pass  at  once  into  the  hands  of  a 
taxidermist,  and  henceforth  be  immortalized 
in  some  scientific  or  amateur  collection. 
Another  field  open  to  all  in  spring  and  sum- 
mer, is  that  of  collecting  and  pressing  flowers. 
It  is  true,  a  herbarium  is  far  inferior  in  beauty 
to  most  other  collections,  and  vet,  properly 
made  and  bound  in  books,  it  need  not  be  so 
repulsive  as  it  generally  is.  A  collection  of 
leaves  alone,  not  selected  for  color  and  beauty 
merely,  but  to  exhibit  all  the  varied  shapes, 
veinings,  edges,  etc.,  would  be  pretty  and  in- 
structive. We  hope  some  day  to  see  leaf- 
albums,  similar  to  stamp-albums,  with  the 
names  of  all  the  principal  trees  of  our  state,  or 
section,  printed  beneath  the  blank  space 
where  the  leaf  itself  is  to  be  pasted.  What 
an  incentive  this  would  give  the  young  collec- 
tor to  get  all  his  blanks  filled  up,  to  know  if 
this  was  really  the  leaf  that  belonged  there, 
and  to  know  something  of  >the  tree  on  which 
it  grew.  Exchanges  would  soon  spring  up, 
and  those  leaves  not  found  near  home  could 
be  obtained  from  other  collectors  at  a  dis- 
tance. These  are  collections  that  can  be 
made  by  everyone  and  everywhere.  On  the 
sea-shore,  sea-weeds  and  salt-water  plants,  and 
shells  may  be  the  objects  sought.  In  many 
localities,  the  collection  and  classification  of 
minerals  is  pleasant  pastime,  and  to  name  and 
label  them  correctly  is  exceedingly  instruc- 
tive. We  know  a  printer  in  New  York  City 
who  has  one  of  the  largest  and  finest  collec- 
tions of  Manhattan  Island  minerals  extant, 
and  nearly  all  of  them  were  collected  by  him- 
self in  strolls  about  the  city  before  breakfast, 
the  balance  of  the  day  being  occupied  in  his 
business. 

In  making  collections  of  any  sort,  never 
forget  to  carefully  mark  specimens  at  once,  with 
the  locality  where  they  were  found.  The 
name  may  be  added  subsequently,  as  oppor- 


tunity   oflers,  and,  in   all    cases,  a    scientific 
arrangement  is  preferable  to  any  other. 

In  addition  to  making  collections  of  flowers 
and  birds,  those  who  have  any  skill  with  the 
pencil  should  try  to  make  copies  on  paper, 
and  thus  acquire  both  taste  and  skill,  which 
shall  give  them  much  pleasure  in  after  life, 
filling  many  a  lonely  hour  with  pleasant  pas- 
time, and,  beside,  enabling  them  to  more 
thoroughly  appreciate  the  beauties  of  nature. 

ANSWERS  TO  PUZZLES. 
We  have  received  numerous  answers  to  the 
scientific  puzzles  published  in  the  May  num- 
ber, but  no  one  succeeded  in  answering  them 
all  correctly.  The  most  correct  list  was  re- 
ceived from  Charles  C.  Plitt,  of  Baltimore, 
Md.,  who  is  therefore  entitled  to  a  year's 
subscription. 

(i)  This  question  was  not,  which  is  the 
heaviest,  a  pound  of  feathers  or  a  pound  of 
lead.''  but,  which  iveighs  the  most?  Of 
course,  a  pound  is  a  pound,  no  matter  of 
what  material,  but,  as  all  substances,  when 
weighed  in  the  air,  are  buoyed  up  by  a  weight 
equal  to  that  of  the  amount  of  air  they  dis- 
place,— just  as  a  cork  is  buoyed  up  in  the 
water, — it  is  evident  that  an  actual  pound  of 
feathers,  or  any  bulky  material,  will  weigh 
less  than  an  actual  pound  of  the  denser  lead. 
If  weighed  in  a  vacuum,  both  would  weigh 
exactly  alike.  In  certain  scientific  investiga- 
tions, this  small  difference  is  an  important 
matter,  and  a  correction  must  be  made  for  it, 
or,  as  is  sometimes  done,  the  balance  is  en- 
closed in  an  air-tiglit  case,  and  the  weighings 
made  directly  in  a  vaciunn. 

(2)  The  intensity  of  radiant  heat  is  pro- 
portional, not  to  the  distance,  but  to  the  square 
of  the  distance.  Therefore,  if  the  ice  is  re- 
moved to  twice  the  distance  from  the  stove,  it 
will  melt  four  times  more  slowly,  or  in  forty 
minutes. 

(3)  In  the  polar  regions  the  sun  appears 
to  circle  around  the  horizon  in  planes  more 
or  less  inclined  to  it.  During  the  long  mid- 
summer day,  the  circles  are  entirely  com- 
pleted above  the  horizon,  but,  after  the  sum- 
mer solstice,  they  gradually  approach  nearer 
to  it,  till  the  Sim  momentarily  dips  below  it, 
thus  marking  the  end  of  the  day.  It  immedi- 
ately rises  again,  however,  and  completes 
another  circle  in  twenty-four  hours,  so  that 
the  second  longest  day  is  twentv-four  hours 
long.  After  this,  the  days  rapidly  become 
shorter,  till,  at  the  autumnal  equinox,  day 
and  night  are  of  equal  length,  but,  finally, 
the  sun  remains  entirely  below  the  horizon, 
for  a  varying  period,  depending  upon  the  lat- 
itude of  the  place  of  observation,  giving  a 
night  equal  in  length  to  the  long  day  of  mid- 
summer. 

(4)  As  the  light  from  the  sun  is  constantly 
passing  to  the  earth,  we  really  see  it  as  soon 
as  it  rises,  notwithstanding  the  time  taken  by 


the  light  in  its  long  journey.  Any  change 
upon  the  sun's  surface  would  not  be  visible  to 
us  until  eight  minutes  after  it  had  happened, 
but,  at  sunrise,  we  do  not  have  to  wait  for  the 
light  to  reach  us  ;  it  is  already  at  the  horizon. 
If  this  were  not  so,  we  should  not  see  some  of 
the  fixed  stars  until  several  years  after  they 
had  risen,  which  is  a  manifest  absurdity. 

(5)  As  water  is  practically  incompressible 
at  a  pressure  of  one  hundred  pounds,  no 
water  at  all  woidd  escape  from  the  boiler 
when  the  safety  \alve  was  opened.  The 
pressure  would  be  relieved,  but  there  would 
be  no  expansion,  as  woidd  occur  in  the  case 
of  air,  steam,  or  other  compressible  sub- 
stances. 

(6)  It  is  theoreticall}'  impossible  to  com- 
pletely exhaust  the  air  from  the  receiver  of 
an  air-])ump.  Under  a  decreasing  pressure, 
air  would  expand  indefinitely,  and,  no  matter 
how  many  strokes  of  the  piston  were  made, 
there  would  always  be  a  little  air  left  in  the 
receiver.  The  increasing  vacuum  would  be 
analogous  to  those  mathematical  cinves  which 
continually  approach  a  given  point,  but  can 
never  reach  it.  The  most  perfect  vacuums 
obtainable  are  produced  1)v  chemical  means, 
but  an  absolute  vacuum  has  probablv  never 
been  obtaineil. 

(7)  Water  expands  in  freezing,  and,  con- 
sequentlj',  ice  contracts  in  melting  to  an  equal 
degree.  A  little  consideration  will  show  that 
this  must  be  exactly  equal  to  tiie  voliune  of 
the  ice  which  floats  above  the  surface  of  the 
water,  and,  therefore,  the  level  of  the  water 
in  the  vessel  contaiifing  the  ice  would  not  be 
changed  by  its  melting. 

(8)  At  first  sight  it  would  seem  as  if  the 
column  of  mercury  in  the  barometer-tube 
woidd  be  supported  entireh  h\-  the  air,  and 
woidd  not  aflect  the  weigiit  exerted  upon  the 
balance,  but  it  must  be  rcmomliered  that  action 
and  reaction  are  always  eciiial,  and  that  the 
upward  pressme  of  the  air  upon  tiie  mercury 
is  balanced  by  an  e<|ual  downward  pressure 
upon  the  tube.  Therefore,  the  total  weight 
indicated  by  the  balance  would  be  that  of  the 
tube,  plus  the  mercury  contained  in  it,  or 
eleven  pounds. 


[Spt'cial  CorruspondeiK-e  ot   The  Popular  Science  Neivs. ) 

PARIS  lp:ttI':r. 

Amono  the  ni.-iny  and  varied  scientific  meetings 
which  will  be  held  in  Paris  during;  the  course  of  the 
exhibition,  some  are  to  be  of  a  quite  novel  sort. 
Such  is  the  case,  among  others,  with  the  future 
meeting  of  the  Colo'nihophiles,  or  the  pigeon-breeders. 
As  the  Colombophiles  arc  concerned  onlj  with 
pigeons  considered  as  instruments  and  carriers  in 
war-time,  they  have  decided  to  hold  their  meeting 
with  the.  aeronauts,  who  are  engaged  in  a  similar 
pursuit.  The  meeting  will  beheld  at  the  end  of  July, 
and  will  be  the  occasion  of  interesting  experiments, 
among  which  are  prominent  the  simultaneous  as- 
cension of  a  number  of  balloons,  and  the  freeing 
of  a  hundred  thousand  pigeons,  —  carriers,  of 
course,  —  which   will    tlj    to    their    respective    sta- 
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tions.  Some  of  these  pigeons  have  been  trained, 
by  gradual  education,  to  tly  enormous  distances, 
such  as  400  or  500  miles.  Every  pigeon  belongs 
to  one  or  the  other  of  the  numerous  carrier- 
stations,  and  knows,  of  course,  the  wav  only  to  the 
special  station  he  belongs  to.  Every  one  of  them 
has  also  its  dossier — that  is,  a  note  on  its  age,  de- 
scription, capabilities,  and  on  the  circumstances 
under  which  it  renders  the  best  services.  The 
despatches  are  written  on  very  thin  paper  and  tied 
to  the  leathers  of  the  tail  by  various  contrivances. 
Through  micro-photography,  one  is  enabled  to 
write  the  value  of  1,500  lines  of  press  on  a  piece  of 
paper  whose  weight  does  not  surpass  15  grains. 

M.  Kaufmann,  of  the  Veterinary  School  of  Alfort, 
near  Paris,  has  recently  published  a  good  memoir  on 
the  question  of  the  venom  of  the  viper.     His  work 
does  not  cover  the  whole  ground  of  the  subject,  but 
does  a   great   deal   towards   the   furtherance  of  the 
question.     I   will   recall  here  only  his  main  conclu- 
sions.    The  venom  of  the  viper  is  an   acid  liquid, 
which  contains  no  cells  of  any  sort;   it  is  quite  de- 
void of  any  microbes  or  bacteria,  and  its  efficiency 
is  due  to  the  matters  that  are  dissolved  in  it,  solely. 
When  it  is  pure,  it   may  be  kept  unaltered  in  sealed 
glass  tubes,  but   it  certainly  does   lose   some  of  its 
physiological    power.     When    it    is    mingled    with 
water  it  soon    degenerates,  owing  to    the   develop- 
ment of  bacteria  in   the   solution.     Many  chemical 
reagents  possess  the  property  of  separating  it  from 
the   solution;     some  enfeeble    its   action,    such   as 
chromic  acid,  potash  permanganate,  etc.     It  keeps 
well,  when  thoroughly  dried,  and  loses  none  of  its 
power,  even  after  several  months.     As  is  well  known, 
the  venom  of  the  viper   is   a   violent   poison.     The 
best  way  to  study  its  effects  consists   in  introducing 
small  quantities  of  it  into  the  circulatory  system  of 
animals.     This   gives    much   better  results  than   in 
getting  a  viper  to  bite  an  animal,  for,  in  the  latter 
case,  one  cannot  tell   how  much   venom   has  been 
introduced,  and  the  method  is  irregular  in  its  con- 
sequences, through  the  differences  in  the  absorption- 
rate,  according  to  the  size,  depth,  etc.,  of  the  wound, 
and  the  vascular  richness  of  the  bitten   part.     The 
venom   affects  the  nervous,  respiratory,  and  circula- 
torv    systems    in    a    very    marked    manner.      The 
nervous  system  is  at  first  stimulated,  but  this  does 
not  last  long,  and  it  is  soon  depressed.     However, 
the  mental   faculties   remain   long   unimpaired,  al- 
though anaesthesia  is  present,  and  the  reflex  activity 
is  soon   diminished  or  suppressed.     Turning  to  the 
circulatory  system,  M.   Kaufmann    has   shown   that 
the  venom  of  the  viper  induces  a  considerable  dimi- 
nution of  arterial  tension,  acceleration  of  the  pulse, 
and  weakness  of  the   heart.     The   downfall  of  the 
arterial  tension  is  due  to  the  enormous  dilatation  of 
the  abdominal  vessels,  and  the  other  symptoms  are 
the  result  of  the  preceding.     The  post-mortem  ex- 
amination of  animals  killed   through   the  action   of 
the    viper-venom,  shows   many   important   disturb- 
ances;   numerous   hemorrhages,    especially    in    the 
parts  that  arc  contained  in   the   abdominal   cavity; 
the  blood,  also,  is  altered, — it  becomes  more  liquid, 
and  its  red  corpuscles  are  spherical,  instead  of  re- 
maining  discoidal.     Locally,   the    venom    produces 
hemorrhagia  in  the  parts  that  have  been   in  contact 
with  it.     Its  action  is  more  dangerous  when  the  bit- 
ten (or  infected)  part  is  the'  nose  or  the  inner  part 
of  the  thigh.     It  would  seem  that  the  venom  of  the 
viper  is  without  action  on  the  viper  itself,  which  is 
a    very    interesting    fact,    and    that   weak    doses   of 
venom  give   some  protection  against  larger  quanti- 
ties.    M.  Kaufmann  recommends,  on  the  ground  of 
his-experiments,  potash  permanganate,  mercury  bi- 
chloride, and,  especially,  chromic  acid,  (in  a  i   per 
cent,  solution),  as  the   best  local  antidotes.     Silver 
nitrate  exerts  no  useful  action  at  all.     M.  Kaufmann's 


work  is  a  good  one,  and  has  been  awarded   a  prize 
b^-  the  Academy  of  Medicine. 

The  French  Academy  {Academic  Francaise)  has 
awarded  a  prize  to  the  translation  of  the  Life  and 
Letters  of  Charles  Darwin.  This  is  a  sign  of  the 
times  concerning  the  opinion  entertained  in  France 
about  Darwinism.  M.  Renan  and  M.  Tarrie  were 
both  members  of  the  jury,  and  they  certainly  con- 
tributed much  to  the  result. 

M.  G.  Espitallier  has  published  an  interesting 
little  work  on  military  ballooning,  {Les  Ballnns  et 
leur  emploi  a  la  guerre:  G.  Masson),  in  which  the 
author  gives  a  good  account  of  the  present  state  of 
the  question,  and  many  pictures  of  the  apparatus  in 
use  at  present.  His  book  contains  a  very  good  bal- 
loon-view of  the  town  of  Senlis. 

While  speaking  of  recent  works,  I  would  call 
attention  to  two  little  volumes  recently  issued  by  G. 
Masson,  under  M.  G.  Tissandier's  authorship.  M. 
Tissandier  is  the  able  editor  of  La  Natnre,  and  his 
two  volumes  contain,  the  one  {Recettes  et  Proces  des 
utiles)  nearly  400  pages  of  useful  receipts  in  domes- 
tic economy  for  e\ery-da\-  use.  in  ajl  departments  of 
applied  science;  the  other  (/,a  Science  Pratique)  a 
number  of  analogous  formula',  and  advice  as  to 
the  manner  of  making  one's  self  all  sorts  of  instru- 
ments and  designs,  etc. ;  the  latter  is  a  natural  se- 
quel to  the  former.  Amusing  science  is  not  ne- 
glected in  either  of  these  books,  and  there  is  any 
amount  of  amusement  and  of  instruction  to  be 
derived  from  the  occasional  perusal  of  these  works. 
Many  a  paper  will  certainly  copy,  now  and  then, 
.some  of  these  receipts,  and  afford  pleasant  as  well 
as  useful  reading-matter  to  its  readers.  Both  vol- 
umes contain  many  diagrams  and  illustrations. 

Most  readers  are  well  aware  that  at  present  a 
method  is  much  practiced,  through  which  deaf- 
mutes  are  easily  enough  taught  to  speak  in  a  passa- 
ble manner,  but  it  is  not  always  known  how  this 
result  may  be  obtained.  M.  Goguillot,  a  professor 
in  the  deaf-mutes'  institution  in  Paris,  gives  a  good 
account  of  the  process,  which  consists,  in  its  essen- 
tial features, — details  can  not  be  given  here  at 
full  length, — in  this:  The  professor  emits  any 
given  sound, — that  of  o  or  n,  for  instance, — and 
obliges  the  pupil  to  look  at  him, — at  his  mouth, — 
and,  at  the  same  time,  to  put  his  hand  on  his  face  or 
chest,  to  feel  the  vibrations  of  these  parts.  The 
pupil  then  adopts  the  same  facial  expression,  tries 
to  do  with  his  mouth  what  he  has  seen  the  master 
do,  and  puts  his  hand  to  his  »wn  chest  or  face,  to 
feel  the  vibrations,  and  tries  to  reproduce  those  he 
has  felt.  In  this  manner,  young  <leaf-nuites  ma^'  be 
trained  to  speak  in  a  sutficiently  intelligible  lashion. 
They  never  can  be  taught  to  hear,  of  course,  but 
many  get  to  understand  what  is  said  to  them, 
through  the  eye-sight.  They  look  at  the  mouth  of 
the  person  who  is  speaking,  and  understand  the 
conversation  in  this  manner.  However,  one  must 
speak  slowly,  and  exaggerate  somewhat  the  real 
movements  of  the  lips,  to  ensure  thorough  compre- 
hension. 

To  zoologists  I  take  pleasure  in  signalling  a  good 
treatise  on  comparative  osteology,  by  Professor 
Pouchet,  of  the  Natural  History  Museum.  It  is 
well  illustrated,  and  will  prove  useful  to  zoologists. 
Apropos  of  the  Museum,  our  readers  know  that  M. 
Chevreul,  the  centenarian,  is  dead.  He  died,  aged 
103,  on  April  9th.  His  funeral  was  a  very  fine  one, 
and  largely  attended ;  but,  when  the  papers  say  that 
the  venerable  old  man  died  having  retained  his 
mental  faculties  to  the  last,  they  are  utterly  mis- 
taken. In  fact,  M.  Chevreul  was  quite  an  infant, 
and  entirely  incapable  of  the  slightest  mental  effort. 
It  is  remarkable  enough  that  he  had  attained  his 
centenary  in  the  state  he  did,  but  since  two  or  three 
years  he    has    failed  very    rapidly   and    completely. 


His  most  probable  successor  in  the  Academy  of 
Sciences  is  Armand  Gautier,  professor  of  chemistry 
in  the  Medical  School,  and  a  very  able  man,  who 
has  contributed  much  to  the  study  of  ptomaines,  on 
which  subject  one  of  his  pupils,  M.  de  Thierry,  has 
recently  contributed  a  very  good  pamphlet,  which 
embodies  the  latest  results  of  investigation.  The 
title  is  Alcaloi  des  Microbieus  et  Physiolofjirjues,  (G-. 
Masson,  Paris.)  H. 

P.\Ris,  April  21,  1889. 
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SOME   NORTH    CAROLINA    BUTTERFLIES. 

BY    L.    N.   JOHNSON. 

In  the  corner  of  my  room  stands  a  worn  and 
tattered  butterfly  net,  and,  as  often  as  it  catches  my 
eye,  it  calls  back  to  my  mind  some  half-forgotten 
scene.  It  was  a  constant  companion  during  a 
month's  tramp  in  the  mountains  of  western  North 
Carolina.  Hardly  an  hour  was  passed  without  the 
net  within  reach.  It  is  my  purpose  here  to  speak  of 
a  few  of  the  beauties  which  found  it  too  much  for 
them.  Of  the  country,  I  shall  say  nothing,  save 
that  it  is^gi'and,  and  a  delightful  place  for  a  sum- 
mer's trip.  The  butterflies  we  took  were  simply 
those  which  were  most  common  during  the  month 
of  July  in  that  region — ^Jackson,  Macon,  and  Swain 
counties. 

Probably  the  most  abundant  species  was  one 
resembling  in  form  and  habits  our  small  yellow 
butterflies.  Like  them,  these  were  continually  flit- 
ting across  the  road,  or  hovering  along  just  ahead 
of  us.  They  are  far  more  showy  than  their  northern 
relatives,  for  their  wings  are  of  a  brilliant  orange, 
with  a  jet-black  band  across  the  tip.  The  female 
has  much  less  black  on  the  wings  than  the  male, 
and  has,  on  the  under  side  of  the  hlfid  wings,  a 
whitish  patch,  surrounded  by  brown  spots.  Occa- 
sionally we  noticed  among  these  showly  fellows, 
one  smaller  than  the  rest,  and  paler.  This  proved 
to  be  a  different  species — a  dainty  little  thing,  with 
wings  hardly  an  inch  across,  but  of  a  clear,  beautiful 
yellow,  with  the  same  black  border  as  the  larger 
ones.  These  were  not  as  abundant  as  the  others, 
but  still  were  not  uncommon.  They  are  both  mem- 
bers of  the  genus  Terioe,  tiie  larger  being  known  as 
T.  nicippe,  and  the  other  as  3".  lisa. 

There  is  a  near  relative  of  these,  of  whit;h  we 
took  several  specimens,  and  which  was  one  of  the 
handsomest  butterflies  we  saw.  They  were  very 
restless,  and  I  remember  once  working  for  an  hour, 
trying  to  get  within  reach  of  one,  hovering  around 
a  brook  which  crossed  the  road.  Every  few  minutes 
he  would  dart  away  out  of  sight,  only  to  return  soon 
and  continue  his  tantalizing  movements,  till  I  gave 
it  up  in  disgust.  At  last,  one  day  on  Soco  Creek, 
I  succeeded  in  catching  two,  after  a  tiresome  chase 
through  the  meadows.  Close  examination  showed 
them  to  be  even  more  beautiful  than  when  seen 
from  a  distance.  Their  wings  spread  about  two 
inches  and  a  half,  and  were  of  a  beautiful  lemon- 
yellow,  showing,  at  first  sight,  hardly  a  spot,  while 
the  under  side  was  almost  greenish-yellow.  Look- 
ing closer  at  the  upper  surface  of  my  specimens, 
whicli  were  both  males,  I  noticed  a  peculiar  thing : 
when  held  in  a  certain  light,  the  wings  seemed  uni- 
form in  color,  but,  on  changing  the  direction  of  the 
light,  there  appeared  a  number  of  pale  triangles, 
running  in  from  the  outer  edge  between  the  veins 
of  the  wing.  This  seemed  strange,  but  proved  to 
be  caused  by  the  position  of  the  scales.  While  most 
of  them  lie  flat,  those  covering  the  triangular  spaces 
are  raised,  so  that,  when  the  light  falls  on  the  edges 
of  them,  they  look  paler  than  the  rest  of  the  wing. 
There  is  a  white  or  silvery  spot,  bordered  with 
brown,  on  the  under  side  of  the  hind  wings.     We 
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find  this  fellow  described  in  the  books  as  Callidryas 
enhule. 

Another  very  common  species,  the  Jiinonia  cnpnia, 
has  its  wings  olive-brown,  with  a  dash  of  white 
across  the  front  ones,  and  two  eye  spots — a  large 
and  a  small  one — on  each  wing.  There  is  a  reddish 
bar  on  the  lower  part  of  the  fore  wings.  One  inter- 
esting fact  about  this  butterfly  is,  that  the  color  of 
the  under  surface  of  the  wings,  though  it  varies 
considerably,  is  usually  inconspicuous,  so  that, 
when  the  insect  alights,  it  is  pretty  well  protected  by- 
its  color.  It  is  fond  of  darting  about,  and  then 
dropping  suddenly  down  in  the  road,  where  it  is 
almost  perfectly  concealed  by  the  blending  of  its 
tints  with  the  surroundings. 

The  largest  species  we  took  was  one  of  the 
Papilios — those  great  fellows,  with  long  tails  on  the 
hind  wings.  No  description  can  do  them  justice. 
The  ground  color  of  the  wings,  which  spread  nearly 
four  inches,  is  dead-black.  On  the  front  ones  is  an 
indistinct  row  of  spots.  If  one  looks  at  them  in  a 
poor  light,  they  are  not  attractive;  but  hold  one  in 
the  bright  sunlight,  and  see  what  a  change!  The 
whole  hind  wing  flashes  and  gleams  like  polished 
metal.  Those  of  the  male  reflect  a  brilliant  metallic 
green,  while  the  gleam  of  the  wings  of  the  female  is 
steel-blue.  Across  each  runs  a  row  of  six  or  seven 
white  spots,  contrasting  sharply  with  the  metallic 
background.  The  under  side  is  rather  duller  in 
color,  but  the  metallic  sheen  is  still  present,  though 
confined  to  .the  outer  half  of  each  hind  wing.  In  it 
is  a  row  of  orange  spots,  bordered  with  white  and 
black.  Even  the  mounted  specimen  fails  to  give  a 
clear  idea  of  the  brilliant  eftect  produced  when  a 
dozen  of  these  great  beauties  are  seen  hovering  over 
a  bed  of  flowers,  their  wings  flashing  in  the  sun. 

Among  the  other  prizes  secured  were  several 
ppecies  of  Argynnis.  By  far  the  most  showy  of 
these  is  the  A.  (liana.  We  found  the  males  much 
more  numerous  than  the  females.  The  coloration 
is  very  striking.  They  are  about  as  large  as  the 
papilios,  and  the  wings  of  the  male,  for  three-fourths 
of  their  length,  are  of  a  rich  velvet-brown.  The 
1, order,  perhaps  half  an  inch  wide,  is  of  a  brownish- 
1  range,  with  the  veins  marked  with  brown,  and  a 
raw  of  spots  of  the  same  color  in  the  orange.  The 
under  side  is  similar,  though  the  colors  are  less 
I  rilliant,  and  some  of  the  characteristic  silver 
markings  of  the  genus  appear.  When  the  butterfly 
is  at  rest,  the  resemblance  of  the  folded  wings  to  a 
ilried  and  withered  leaf  is  very  perfect. 

The  appearance  of  the  female  is  entirely  diflierent. 
The  whole  upper  side  is  greenish  or  bluish-black. 
.\long  the  outer  third  of  the  fore  wing  run  three 
rjws  of  pale-blue  or  whitish  spots.  On  the  hind 
v.ings,  the  markings  are  more  like  those  of  the 
male,  except  that  the  colors  are  blue-black  and 
light-blue.  On  the  under  side,  the  base  of  the  fore 
\v  ings  is  similar  to  that  of  the  male,  except  the  color, 
Ij  It  the  tip  has  a  large  brown  patch,  with  a  dash  of 
M  hite,  edged  with  silver,  while  there  are  white 
r:iarkings  along  the  edge.  The  hind  wings  are  dark- 
!  rown,  with  a  few  markings,  and  with  a  grayish 
1  itch  at  about  the  middle  of  the  edge.  Like  the 
i.ale,  it  is  well  protected  when  at  rest  by  the  re- 
i   mblance  to  a  dead  leaf. 

In  coloring,  this  species  is  an  exception  to  the 
1^;  meral  rule.  In  most  genera,  where  there  is  a  dif- 
I  rence  between  male  and  female,  it  is  the  latter 
\  liich  has  most  of  the  characteristic  markings  of 
1.12  genus.  In  Arijynnis  diana,  however,  it  is  the 
i.ale  which  most  resembles  the  rest.  So  great  is 
lii'j  difference  in  appearance  that,  though  we  found 
two  females  with  perhaps  adozen  males,  and  a  num- 
l  r  of  papilios,  feeding  on  some  composite,  we  had 
n  >  suspicion  of  their  identity  till  we  looked  them  up 
ill  the  text-books  after  our  return. 


Now,  according  to  Darwin,  when  the  male  and 
female  differ,  the  one  which  differs  least  from  the 
other  memljers  of  the  genus  is  the  one  which  has 
suffered  least  modification.  Therefore,  it  must  be 
the  female  of  this  species  which  has  been  most 
changed.  The  next  question  is,  "Why.?"  It  can 
hardly  be  for  beauty,  at  least  if  our  human  taste  is 
judge,  for  the  males  are  fully  as  beautiful  as  the  fe- 
males. Can  it  be  for  protection  ?  We  know  that 
many  species  are  protected  by  their  color  and  shape, 
and  we  have  seen  that  this  very  butterfly  has  the 
under  side  of  its  wings  colored,  so  as  to  protect  it; 
but  is  the  female  less  conspicuous  than  the  male.' 
No  one  who  has  seen  them  will  claim  that.  The 
only  way  in  which  I  can  see  that  it  may  be  protected, 
is  by  its  possible  resemblance  to  some  butterfly,  the 
taste  of  which  is  oftensive  to  its  worst  enemies — the 
birds.  The  only  species,  known  to  the  writer,  which 
it  resembles,  is  the  Limenitis  vrsula,  whose  general 
color  is  the  same,  but  which  is  rather  smaller.  We 
did  not  see  the  latter,  but  that  is  not  remarkable, 
since  our  tramp  was  .so  brief.  Neither  are  we  able 
to  state  whether  it  is  unpleasant  to  the  taste  of 
birds,  though  it  must  be  admitted  that  the  probabil- 
ity is  against  it,  for  its  nearest  relative,  L.  disippiis, 
is  eagerly  sought  by  birds,  but  is  protected  by  its 
almost  perfect  resemblance  to  another  common 
species,  Danais  archippiis,  commonly  known  as  the 
milkweed  butterfly. 

This  matter  of  the  color  is  extremely  interesting, 
but,  in  this  case,  it  is  pretty  hard  to  explain  why  the 
female  difters  so  much  from  her  mate  and  their 
relatives. 
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TEMPERATURE. 


Average  Thermometer. 

Lowest. 

3'° 

f5° 
31 

Hig^hest. 

Range. 

At  7  A.  M 

At  2  p.  M 

At  9  r.  M 

\Vh(»le  Month     .... 

44.00 
56.50° 
46.13 

4S..S- 

6o' 

i 

29° 

42° 

2S° 
46° 

Lust  19  Aprils    .... 

44-94° 

38.17° 
in  1874. 

50.61" ) 

in  1878. \ 

12.44° 

and  8.50  in  1870.  The  heaviest  amount  (1.52  inch) 
fell  on  the  ist.  On  the  26th,  .90  inch  fell,  and  .66 
on  the  i8th,  and  the  remaining  .4  on  five  different 
days.  Only  .12  inch  fell  between  the  3d  and  17th, 
when  the  need  of  rain  was  becoming  apparent, — a 
want  moderately  supplied  during  the  remainder  of 
the  month. 

PRKSSURE. 

The  average  pressure  the  last  month  was  29.960 
inches,  with  extremes  of  29.43-  on  the  28th,  and 
30.35  on  the  i6th  ;  a  range  of  .92  inch.  The  average 
for  the  last  sixteen  Aprils  was  29.896,  with  extremes 
of  29.767  in  18S4,  and  30.07S  in  1886;  a  range  of 
.311  inch.  The  sum  of  the  daily  variations  was 
5.14  inches,  giving  an  average  daily  movement  of 
.171  inch,  while  this  average  in  the  last  sixteen 
Aprils  has  been  .176,  with  extremes  of  .139  and  .239. 
The  largest  movements  were  .34  on  the  26th,  .32  on 
the  22d,  and  .30  on  the  9th  and  14th.  There  were 
four  principal  atmospheric  waves  or  tides  during 
the  month,  and  these  were  quite  gentle  and  more 
uniform  than  usual,  occurring  at  nearly  equal  inter- 
vals, the  depressions  being  on  the  3d,  12th,  21st 
and  28th. 

WINDS. 

The  direction  of  the  wind,  in  90  observations,  gave 
13  N.,  I  S.,  8  E.,  14  W.,  19  N.  E.,  12  N.  W.,  6  S.  E., 
and  17  S.  W., — an  excess  of  20  northerly  and  10 
westerly,  over  the  southerly  and  easterly,  and  indicat- 
ing the  average  direction  to  have  been  W.  63^^^  26'  N. 
The  westerly  winds  have  imiforml_)'  prevailed  over 
the  easterly  in  April,  with  but  two  exceptions  in 
twenty  years,  by  an  average  of  24.65  observations, 
and  the  northerly  over  the  southerly,  with  but  a 
single  exception,  by  an  average  of  21.30, — indicat- 
ing the  approximate  general  average  direction  of 
the  wind  in  April  to  be  W.  40"^  50'  N.  The  relative 
progressive  distance  traveled  by  the  wind  the  past 
month  was  11. 18  units,  and  during  the  past  twenty 
Aprils,  651.6  such  units,  an  average  of  32.58,  show- 
ing nearly  three-told  more  opposing  winds  the  past 
month  than  usual.  D.  W. 

Natick,  May  3,  1889. 


The  lowest  point  reached  by  the  mercury  the  past 
month  was  31°,  on  the  8th;  the  highest,  77",  on  the 
20th.  The  coolest  day  averaged  35*^,  on  the  ist,  the 
mercury  standing  at  the  same  figure,  35°,  at  the 
three  hours  of  observation — a  cloudy,  rainy  day. 
The  20th  was  the  warmest  day,  averaging  66.66". 
The  whole  month  was  nearly  4"  above  the  average 
of  April  for  nineteen  years,  and  has  been  exceeded 
but  twice  during  this  period,  viz.  :  in  1878  and  1886. 
The  three  warmest  days  came  together — 19th  to  21st 
— with  an  average  of  63.78".  The  most  sudden 
change  was  a  fall  of  20"  in  twenty-four  hoins,  from 
the  2 1  St  (noon)  to  the  22d.  A  warm  spring,  thus 
far,  following  a  remarkably  warm  winter,  has  caused 
the  season  to  be  from  two  to  three  weeks  earlier 
than  last  year,  and  nearly  two  weeks  earlier  than 
the  average. 

SKY. 

The  face  of  the  sky,  in  90  observations,  gave  41 
fair,  17  cloudy,  24  overcast,  and  8  rainy;  none 
snowy;  a  percentage  of 45.6  fair.  This  average  the 
last  nineteen  Aprils  has  been  51. i  fair,  with  ex- 
tremes of  32.2  in  1S78,  and  70  in  1872.  It  has  been 
less  fair  than  the  present  April  only  four  times  dur- 
ing this  period.  Thunder  and  lightning  occurred 
on  the  afternoon  and  evening  of  the  20th  and  21st. 
The  mornings  of  the  19th  and  26th  were  foggy. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  3.67 
inches,  while  the  average  for  the  last  twenty-one 
Aprils  has  been  3.97,  with  extremes  of  1.20  in   1869, 


[Specially  Computed  Tor  The  Popular  Science  News.] 

ASTRONOMICAL   PHENOMENA  FOR  JUNE, 

1889. 

The  sun  will  be  eclipsed  on  the  morning  of  June 
28.  The  eclipse  will  be  annular,  and  will  be  visible 
only  in  the  southern  hemisphere.  The  central  line 
begins  in  the  South  Atlantic  Ocean,  passes  through 
South  Africa,  and  ends  in  the  Indian  Ocean,  west  of 
Australia. 

At  the  beginning  of  the  month.  Mercury  is  an 
evening  star,  and  sets  about  an  hour  and  half  after 
the  sun.  It  can  be  seen  in  strong  twilight,  soon 
after  sunset.  It  passes  inferior  conjunction  and  be- 
comes a  morning  star  on  the  morning  of  June  19, 
but  does  not  get  far  enough  away  from  the  sun  to 
be  easily  seen  before  the  end  of  the  month.  Venus 
is  a  morning  star,  rising  about  two  hours  before  the 
sun  on  June  i,  and  nearly  three  hours  before  on 
June  30.  It  attains  its  greatest  brilliancy  on  June  5, 
and  can  probably  be  seen  in  full  sunlight,  if  one 
knows  where  to  look  for  it.  Mars  is  too  near  the 
sun  to  be  seen.  It  passes  conjunction  on  June  17, 
and  becomes  a  morning  star.  Jupiter  is  in  the  con- 
stellation Sagittarius,  and  is  slowly  retrograding, 
moving  westward  about  4"  during  the  month.  It  is 
in  opposition  with  the  sun  on  June  24,  and  is  then 
on  the  meridian  about  midnight.  The  following 
eclipses  of  his  satellites  are  visible  in  one  part  or 
another  of  the  United  States.  The  planet  has  now 
reached  the  part  of  its  orb't  where  the  fourth  satel- 
lite is  eclipsed,  which  has  not  been  the  case  for 
some  time.  Before  opposition  the  phenomena  take 
place  near  the  upper   left-hand  quadrant,  and  after 
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I. 

D. 

June  3, 

11. 

D. 

June  4, 

I. 

U. 

June  lo 

I. 

D. 

June  II 

III. 

I). 

June  12 

IV. 

D. 

June  12 

IV. 

R. 

June  12, 

II. 

D. 

June  14 

I. 

D. 

June  17, 

I. 

D. 

June  19 

III. 

D. 

[une  ly 

II. 

D. 

June  22 

I. 

R. 

June  26. 

I. 

R. 

fune  27 

II. 

R. 

June  2(j 

opposition  near  tlie  upper  right-hand  quadrant,  as 
seen  in  an  inverting  telescope.  The  reason  for  the 
change  from  left  to  right  may  easily  be  understood 
from  consideration  of  the  relative  positions  of  the 
earth,  sun,  planet,  and  the  shadow  of  the  planet. 
The  times  given  are  Eastern  Standard.     D  denotes 

disappearance ;  R,  reappearance. 
• 
2h.  39m.  3s.  A.  M. 
6h.  29ni.  21s.  A.  M. 
,  4h.  33m.  I2S.  A.  M. 
,  iih.  im.  41S.  P.  M. 
,  oh.  52ni.  26s.  A.  M. 
,  loh.  3m.  27s.  P.  M. 
,  loh.  35m.  53s.  P.  M. 
loh.  2im.  3s.  P.  M. 
6h.  27m.  26s.  A.  M. 
oh.  55ni.  57s.  A.  M. 
,  4h.  50m.  51S.  A.  M. 
oh.  55m.  52s.  A.  M. 
,  5h.  2m.  2gs.  A.  M. 
ih.  31m.  7s.  P.  M. 
h.  5m.  iSs.  A.  M. 

Saturn  is  in  the  western  sky  in  the  evening,  in 
the  western  part  of  the  constellation  Leo.  During 
the  month  it  moves,  about  3^^  eastward,  toward  Reg- 
ulus,  so  that  its  distance  from  Regulus  (Alpha 
Leonis)  is  about  10^'  at  the  end  of  tlie  month.  On 
June  30  it  sets  about  three  hours  after  the  sun. 
Uranus  is  on  the  meridian  at  about  Sh.  30m.  P.  M. 
on  June  i,  and  is  about  two  hours  earlier  on  June 
30.  It  moves  slowly  westward,  and  is  in  the  con- 
stellation Virgo,  about  4°  north  and  west  of  Spica 
(Alpha  Virginis.)  Neptune  is  a  morning  star,  very 
near  the  sun. 

The  Constellations. — The  positions  given  hold 
good  for  latitudes  ditVering  not  many  degrees  from 
40°  north,  and  for  10  P.  M.  on  June  i,  9  P.  M.  on 
June  15,  and  8  P.  M.  on  June  30.  Bootes  is  in  the 
zenith ;  Libra  is  on  the  southern  meridian,  about 
half-way  up,  and  Scorpius  is  a  little  below  and  to 
the  east  of  Libra ;  Sagittarius  is  on  the  south-east 
horizon;  Corona  Borealis  is  near  the  zenith,  to  the 
south-east;  Hercules  is  high  up  in  the  east,  and 
Aquila  is  below  it;  Lyra  is  about  half-way  from 
horizon  to  zenith,  a  little  north  of  east,  and  Cygnus 
is  below  Lyra,  in  the  north-east.  The  bright  stars 
in  the  head  of  Draco  are  in  the  north-east,  high  up. 
Ursa  Minor  is  on  the  meridian,  mainiy  between  the 
pole  and  the  zenith ;  Cepheus  is  a  little  below  and 
to  the  right  of  the  pole  star,  and  Cassiopeia  is  near 
the  horizon,  a  little  east  of  north;  Auriga  is  just 
setting,  about  20°  west  of  the  north  point;  Ursa 
Major  is  in  the  north-west,  high  up;  Gemini  is  set- 
ting, a  little  north  of  west;  Cancer  is  a  little  above, 
to  the  left ;  Leo  is  above  Cancer,  and  nearly  due 
west;   Virgo  is  in  the  south-west,  about  half-way  up. 

M. 

Lake  Forest,  111.,  May  3,  1SS9. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent 
st;imp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

QiiESTioNs  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

J.  A.,  Atlanta. — What  is  the  formula  of  Mueller's 
Fluid,  used  for  preserving  anatomical  specimens.' 

Ansioer. — It  consists  of  from  2  to  2.5  parts  of  bi- 
chromate of  potash,  I  part  of  sulphate  of  soda,  and 
100  parts  of  water. 

C.  A.  G.,  Alabama. — To  what  extent  is  the  "air 
telegraph,"  or  device  for  telegraphing  from  moving 
trains,  used  in  this  country.' 

Answer. — As  far  as  we  know,  it  is  only  in  practical 
operation  on  the  Lehigh  Valley  Railroad  of  Penn- 
sylvania. It  operates  by  the  principle  of  induction, 
a  current  of  electricity  being  induced  in  a  circuit  on 
board  the  train,  by  an  inducing  current  passing 
through  a  circuit  of  wire  strung  on  poles  alongside 
the  track,  in  close  proximity  to  the  train.     The  in- 


terruptions of  the  current  produce  sounds  of  varying 
length  in  a  telephone,  like  the  dots  and  dashes  of 
the  Morse  alphabet,  by  which  the  message  is  read 
otT  as  from  an  ordinary  sounder.  A  similar  phe- 
nomena is  very  common,  where  conversation  on  one 
telephone  line  is  heard  over  an  adjoining  one,  al- 
though not  directly  connected  with  it. 

F.  I.  A.,  Iowa. — There  are,  apparently,  two  differ- 
ent kinds  of  cents  in  circulation,  one  being  of  a 
whiter  color  than  the  other.  What  is  the  difference, 
if  any,  between  them  .' 

Answer. — Most  of  the  cents  now  in  use  are  com- 
posed of  bronze,  an  alloy  of  copper  and  tin,  but 
some  of  earlier  date  contain  a  certain  amount  of 
nickel,  which  gives  them  their  white,  silvery  color. 

I.  R.  D.,  Alabama. — What  ore  of  zinc  is  meant  by 
the  term  calamine/  There  seems  to  be  some  confu- 
sion on  this  point  between  different  authorities. 

Answer. — According  to  Dana,  and  other  author- 
ities, calamine  is  a  hydrous  silicate  ai  zinc,  but  the 
name  was  formerly  applied  to  the  carbonate  of  zinc, 
and  is  still  used  to  some  extent. 

1.  T.  N.,  Vermont. — The  ultimate  fate  of  the  earth 
will  be.  undoubtedly,  to  fall  into  the  sun,  but  such  a 
catastrophe  cannot  possibly  take  place  for  many 
millions,  or  even  billions,  of  years. 

S.  M.  R.,  London. — What  proportion  of  carbonic- 
acid  gas  in  the  air  will  render  it  incapable  of  sup- 
porting combustion  and  life.' 

Answer. — A  candle  is  extinguished  in  air  contain- 
ing one-eighth  its  volume  of  carbonic  dioxide,  and 
is  sensibly  diminished  in  brilliancy  by  a  much 
smaller  proportion  of  the  gas.  Air  containing  over 
one-thousandth  part  is  unfit  to  breathe,  and  when 
the  proportion  rises  to  one-twelfth  it  causes  suffoca- 
tion. 


LITERARY  NOTES. 

An    Elementanj    Treatise   on    Human   Anatomy,    by 
Joseph  Leidy.  M.   D.,   LL.  D.      J.   B.   Lippincott 
Co.,  Philadelphia.     Price.  $6.00. 
This  well-known  treatise  of  Dr.  Leidy's  has  been 
a  standard  work  among  physicians  since  the  appear- 
ance  of  the   first  edition,   twenty-eight  years   ago. 
The  present  and  second  edition  has   been   entirely 
re-written,  and  brought  up  to  the  present  time.     It 
is    beautifully    and    profusely    illustrated,    and    the 
typography  and  mechanical  execution  gives  a  fitting 
presentation  of  a   work  of  so  much  scientific  value. 


The  above  firm  also  publish  Diseases  and  Injuries 
of  the  Ear.  by  Charles  Henry  Burnett,  Sl.  D. 
($1.00.)  A  book  which,  while  of  the  highest  value 
to  physicians,  is  also  intended  for  popular  reading, 
and  gives  much  valuable  information  regarding  the 
care  of  the  ears,  how  to  avoid  disease  in  them,  and, 
if  disease  occurs,  to  promptly  recognize  it,  and 
escape  the  evils  of  improper  treatment. 


Studies  in  the  Out-lying  Fields  of  Psychic  Science,  by 
Hudson  Tuttle.  M.  L.  Holbrook  &  Co.,  New 
York. 

This  work  comprises  several  essays  upon  matter, 
life,  spirit,  force,  and  psychic  phenomena.  It  will 
be  read  with  interest  by  those  who  have  given 
special  attention  to  such  subjects,  hut  we  are  afraid 
that,  to  the  materialistic  scientific  mind,  it  will  be 
rather  incomprehensible  and  meaningless. 


Examination  of  Water  for  Sanitary  and  Technical 
Purposes,  by  Henrv  Leffman,  Ph.  D.,  and  William 
Beam,  M.  A.  P.  Blakiston,  Son  &  Co.,  Philadel- 
phia. 

The  scope  of  this  work  is  well  indicated  by  its 
title,  but  we  may  add  that  it  treats  the  subject  in  a 
very  comprehensive  way,  fully  describing  all  the 
latest  discoveries  and  methods  in  this  important 
field  of  analytical  chemistry.  Every  analyst  should 
possess  a  copy. 


Pamphlets,  etc. ,  received  :  Emergency  Hospitals, 
by  Hal  C.  Wyman,  M.  D.,  Detroit;  The  Modern 
Science  Essayist,  Nos.  5  and  6,  from  the  New  Ideal 
Publishing  Co.,  Boston;  The  Training  of  Teachers 
in  Austria,  by  E.  Hannak,  Ph.  D. ;  The  Journal  of 
the  College  of  Science,  of  the  Imiierial  University  of 
Tokio,  .Japan;  Agricultural  Reports  of  New  .Jersey, 
Connecticut,  and  Iowa;  Report  of  the  Illinois  State 
Board  of  Health,  and  the  Quarterly  Report  of  the 
United  States  Bureau  of  Statistics. 


n^ediciqe  arid  Pljarniacy. 


HYPNOTISM. 

During  the  past  two  or  three  years,  the 
subj'ect  of  hypnotism,  or  the  curious  mental 
state  which  may  be  induced  in  certain  indi- 
viduals, has  attracted  much  attention,  and 
been  the  subject  of  extended  investigations, 
principally  by  French  scientists.  The  phe- 
nomena of  hypnotism  are,  however,  b}'  no 
means  new,  and  have  been  brotight  forward 
at  different  times  under  the  names  of  mes- 
merism, animal  magnetism,  electro-biology, 
etc.,  each  of  which  has  flourished  for  a  time, 
and  then  siuik  into  the  oblivion  which  now 
seems  to  threaten  hvpnotism  itself. 

We  are  far  from  denying  that  there  is  no 
foundation  in  fact  for  the  peculiar  condition 
which  may  be  better  described  by  the  term 
hypnotism  than  any  other.  It  seems  almost 
impossible  to  deny  that  there  are  a  series  of 
phenomena  which  occur  under  certain  very 
obscure  conditions,  and  which  cannot  be  ex- 
plained by  any  natural  laws  or  principles  at 
present  known  to  us.  All  the  so-called 
"spiritual"  and  clairvoyant  manifestations 
seem  to  be  closely  connected  with  the  hyp- 
notic state,  both  in  the  manner  of  their  action 
and  the  conditions  under  which  they  are  pro- 
duced, liut,  nevertheless,  they  are  all  of  a 
very  suspicious  nature.  They  only  occur 
under  certain  favorable  con.litions,  which  are 
generally  incompatible  with  a  careful  scien- 
tific investigation,  and  we  think  it  is  going 
very  mucii  too  far  to  claim,  as  some  eminent 
physiologists  have  done,  that  hypnotism  forms 
the  basis  of  a  new  school  of  medicine,  and 
that  its  laws  and  piienomena  can  be  made  the 
basis  of  an  exact  science. 

Occurrences  of  such  an  extniordinary  na- 
tme,  to  have  any  scientific  value,  must  take 
place,  not  only  under  conditions  where  decep- 
tion or  collusion  is  not  likely  to  occur,  but 
under  conditions  where  it  is  impossible.  If, 
for  instance,  a  subject  in  the  hypnotic  state 
shows  symptoms  of  intoxication  when  a  sealed 
tube  containing  alcohol  is  placed  in  his  hand, 
the  experiment  can  have  no  value,  unless  it  is 
ab.solutely  certain,  not  only  that  the  subject 
has  no  knowledge  whatever  of  the  contents  of 
the  tube,  or  of  the  effects  which  it  is  supposed 
will  be  produced,  but  he  should  also  be  igno- 
rant of  the  fact  that  any  experiment  of  the 
sort  is  to  be  tried  upon  him.  Unless  this  is. 
the  case, — and  such  conditions  are  much 
harder  to  obtain  than  would  at  first  appear, — 
a  wide  fiekl  is  opened  for  the  exercise  of  the 
imagination,  as  well  as  the  desire  to  deceive 
the  experimenter,  which  is  an  excessivel3' 
powerfid  impulse  with  a  large  class  of  the  so- 
called  sensitives. 

The  history  of  Perkins'  metallic  tractors, 
which  was  given  at  length  in  the  April  num- 
ber, has  an  amusing  resemblance  to  some  of 
the  modern  hypnotic  manifestations.     These 
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tractoi's  were  nothing  but  disks  of  metal, 
which  were  applied  to  diseased  parts  of  tiie 
body  with  most  wonderful  effect.  The  cures 
performed  by  these  instruments  were  e<iual  to 
anything  accomplished  l)y  the  modern  mind- 
healers,  and  they  were  entlorsed  by  the  high- 
est scientific  authorities  of  the  time.  When, 
however,  -wooden  disks,  painted  to  reseml)le 
metal,  were  substituted,  with<jut  the  know- 
ledge of  the  patients,  exactly  the  same  results 
followed  their  application,  and  "Perkinsism" 
suffered  a  sudden  decline  in  popularity. 

A  large  proportion  of  hypnotic  and  simi- 
lar occult  manifestations  may  be  safely 
attributed  to  the  imagination  of  the  "sub- 
jects," and  their  intentional  or  unintentional 
deception  of  the  experimenter.  It  is  certainly 
the  case  that  the  more  rigid  the  scientific  tests 
and  precautions  which  are  applied,  the  less 
remarkable  and  positive  are  the  results 
obtained.  Nevertheless,  we  must  believe 
that  there  is  some  basis  of  fact  upon  which 
they  rest,  after  all  possibility  of  error  has  been 
eliminated.  The  reports  of  the  French  inves- 
tigators are  very  unsatisfactory  upon  this 
point,  and,  in  fact,  as  far  as  we  know,  there 
has" never  been  but  one  thoroughly  scientific 
investigation  made  of  these  phenomena — that 
by  Mr.  Crookes,  of  London,  some  years  ago. 
There  is  such  an  atmosphere  of  fraud  and 
deception,  as  well  as  popular  prejudice,  about 
the  whole  matter,  that  scientists  ma\'  well  he 
pardoned  their  reluctance  to  investigate  it ; 
but  nothing  is  unworthy  of  the  true  student  of 
Nature,  and  we  are  confident  that  in  the  years 
to  come,  some  of  the  most  important  scientific 
discoveries  will  be  made  in  this  hitherto  ne- 
glected field. 


THE  VALUE  OF  SUNSHINE. 

That  the  sun  sends  us  heat  and  light,  is 
obvious  to  everyone,  but  the  wonderfid  radi- 
ant energy  which  is  constantly  reacliing  the 
earth  from  the  great  central  member  of  our 
system,  contains  other  forces,  some  of  which 
we  recognize,  and,  probably,  others  of  which 
we  still  remain  in  ignorance.  That  there  is 
chemical  or  actinic  power  among  them,  every 
photograph  is  a  proof,  as  well  as  the  fading 
or  darkening  of  dye-stufls  under  their  influ- 
ence, and  the  more  the  subject  is  studied,  the 
more  complex  seems  the  message  which 
comes  to  us  across  the  celestial  spaces,  with- 
out wire  or  battery  to  transmit  it. 

The  physiological  and  hygienic  influence  of 
sunshine  cannot  be  doubted.  Whether  they 
are  due  to  the  actinic  radiations,  or  to  other 
manifestations  of  energy  having  a  more  posi- 
tive action  upon  the  anima.  organism,  may 
be  considered  uncertain,  but  that  there  is  such 
an  action  is  a  well-known  fact.  Vegetable 
life  cannot  exist  without  light.  The  potato 
sprouting  in  the  cellar  instinctivelv  sends  its 
shoot  in  the  direction  of  the  nearest  crevice 
through  which  a  ray  of  light  may  find  its  way, 


and  the  plumule  of  the  sprouting  seed,  no 
matter  in  what  position  it  may  have  been 
originally  planted,  grows  upwards  towards 
the  light  and  air  with  absolute  certainty  and 
exactitude.  Every  gardener  knows  that 
direct  simlight,  and  plenty  of  it,  is  afjso- 
lutely  necessary  to  his  plants,  if  they  are  to 
flourish  and  bear  flowers,  and  the  shade  of  a 
few  small  trees  is  enough  to  destroy  even 
such  vigorous  plants  as  the  grasses  of  our 
lawns. 

Mankind  are  constituted  with  greater  adap- 
tability to  varying  conditions,  but  they,  never- 
theless, are  dependent  in  a  great  degree  on 
the  health-ffivinjj  influences  of  simshine. 
Children  raised  in  the  dark,  fog-laden 
atmosphere  of  a  large  city  like  London,  are 
puny  and  sickly,  and  cannot  obtain  the 
l)odily  development  and  vigor  of  the  more 
fortunate  child  of  the  suburban  or  rural  dis- 
tricts. The  inhabitants  of  large  cities  live 
under  unfavorable  conditions,  and  must  be 
constantly  recruited  from  the  country,  in 
order  to  increase  in  numbers. 

But  even  in  localities  where  sunlight  is 
always  to  be  obtained,  its  benefits  are  not 
always  appreciated.  Too  often  it  is  shut  out 
from  houses  and  living  rooms,  for  fear  of 
injury  to  carpets  or  upholstery.  The  extent 
of  this  injury  is  much  less  than  is  generally 
supposed.  Most  modern  dyes  will  lade  in 
time,  and  a  strong  light  only  accelerates  the 
change  in  a  small  degree,  but,  in  any  case,  it  is 
better  to  have  the  carpets  fade  rather  than  the 
occupants  of  the  rooms,  and  the  health-giving 
action  of  the  sunbeams  should  not  he  dis- 
pensed with  because  the  same  action  may 
decompose  the  dyes  with  which  the  furniture 
is  colored.  It  is  impossible  to  have  too  much 
sunlight  or  fresh  air  ;  every  living  room  and 
every  sleeping  room,  when  possible,  shoidd 
face  the  south,  and  the  radiant  energy  of  tiie 
Sim  will  be  found  to  induce  such  a  healthful 
and  vigorous  physiological  action  of  all  the 
organs  of  the  body,  that  many  doctor's  and 
druggist's  bills  will  be  saved,  and,  in  a  short 
time,  bring  about  that  greatest  blessing  of  life 
— a  state  of  good  health. 

JOHN   BRIGIIT'H    MEDICAL   AND 
SANITARY  VIEWS. 

TiiK  British  Aledical  Journal  VAyi  of  the 
late  Mr.  Bright : 

"It  must  be  lonfesstd,  liovvovcr,  that  his  attach- 
ment to  the  most  extreme  doctrines  concerning  the 
freedom  ol"  trade,  sometimes  blinded  him  to  tiie 
necessity  of  imposing  restrictions  in  tlie  interests  of 
the  health  of  the  work-people,  or  of  the  public 
health.  He  was,  in  fact,  m(jre  often  an  antagonist 
of  sanitary  legislation  than  one  of  its  promoters, 
and  he  did  not  approve  of  giving  protection  to  the 
medical  profession  in  its  otlicial  relations.  He  was 
also  an  opponent  of  some  of  the  provisions  of  the 
various  factory  acts  and  labor  regulation  bills. 
That  antagonism  was  due  to  an  honest  endeavor  to 
prevent  injustice  to  the  manufacturer,  as  well  as 
hardship  to  the  factory  hands.     His  ideas  upon  such 


subjects  were  governed  by  his  attachment   to   the 
principles  of  free  trade." 

On  these  and  similar  points,  we  are  in- 
clined to  place  more  faith  in  the  judgment  of 
the  eminent  statesman,  than  in  that  of  the 
editor  of  the  British  Medical  Jourr.al. 
Governmental  interferenee  has  certainly  been 
tried  sufficiently  to  show  that  invariably  It 
benefits  no  one,  but,  on  the  contrary,  is  an 
injury  to  all  classes  affected  by  it. 

[Original  in  The  Popu'ar  Science  NiWh.] 
MILK,  AND  SOME  OF  ITS  PRODUCTS. 

BY    JOHN    CROWELL,    M.    U. 

Milk  is  the  most  popular,  the  most  simple,  as 
well  as  the  most  nutritious  of  any  of  the  articles  of 
food  used  by  the  great  mass  of  human. kind.  It  is 
easily  attainable,  and  it  contains  the  necessarv  ele- 
ments for  sustaining  life.  This  is  especially  true  of 
cow's  milk,  containing  carbon,  oxygen,  nitrogen, 
and  hydrogen,  combined  in  fairly  equal  pro- 
portions in  the  form  chiefly  of  water,  casein, 
albumen,  fat  (or  butter),  lactose,  and  numerous 
salts.  Having  these  chemical  qualities,  it  is 
possible  to  sustain  life  for  a  long  time  upon  an 
exclusively  milk  diet.  This,  however,  soon  becomes 
wearisome,  and  gastro-intestinal  derangements  are 
apt  to  result  after  a  few  weeks.  In  this  exclusive 
use,  there  often  follows  a  disagreeable  nausea,  and 
the  smell  and  taste  of  the  milk  causes  great  loath- 
ing. This  disagreement  is  caused  from  the  fact 
that  there  is  too  much  nitrogenous  matter  in  pro- 
portion to  the  carbo-hydrates,  and  in  order  to  obtain 
surticient  carbo-hydrates,  too  much  protein  is  taken, 
which  greatly  interferes  with  the  process  of  diges- 
tion. But,  although  an  exclusive  milk  diet  seems 
essential  in  the  first  years  of  human  life,  it  is  not 
sufficient  for  adults.  It  is  usually  omitted  from  the 
dietary  of  athletes  in  process  of  training,  and  in 
many  persons  it  causes  derangement  in  digestion, 
resulting  in  constipation  and  other  disagreable  con- 
ditions. On  the  other  hand,  it  is  often  used  with 
the  most  satisfactory  results  in  cases  where  no  other 
form  of  diet  can  be  tolerated,  and  in  almost  any  febrile 
condition  its  use  is  of  the  first  importance,  especially 
where  the  nitrogenous  metabolism  is  great.  The 
lime  required  for  the  complete  digestion  of  milk,  in 
its  normal  process,  is  three  hours.  Oftentimes  the 
milk  of  the  cow  disagrees  with  the  stomach,  and, 
especially  with  infants,  cannot  be  tolerated.  This 
is  owing  to  a  variety  of  causes,  as  contamination 
by  disease-germs  from  the  cow,  poisonous  foods 
eaten  by  the  cow,  extraneous  disease-germs,  pollu- 
tion of  the  milk  by  the  dealer,  souring  or  decompo- 
sition of  the  coagiila  formed  in  the  stomach,  when 
the  gastric  juice  fails  to  disintegrate  the  casein  within 
a  reasonable  time,  owing  to  the  weak  state  ol  that 
organ.  Whenever,  therefore,  a  child  is  unable  to 
retain  the  milk  that  is  ordinarily  given  to  it,  inquiry 
should  be  made  into  the  sources  from  whence  the 
milk  is  obtained,  and  it  will  often  be  found  that  the 
trouble  lies  with  the  habits  of  the  cows.  These  ani- 
mals, especially  in  the  dry  weather  of  late  summer, 
often  seek  low  places  in  the  meadows  and  eat  pois- 
onous hei-bs  and  grasses  ;  and  sometimes  the  simple 
change  in  the  character  of  the  feed  will  be  a  suffi- 
cient cause  to  affect  the  milk  and  render  it  unfit  for 
use. 

The  most  evident  difterences  between  human  and 
cow's  milk  are,  that  woman's  milk  is  sweeter,  it 
contains  less  butter  and  casein,  and  the  casein 
forms  in  much  smaller  clots  and  is  more  quickly 
dissolved.  The  milk  of  the  mother  is  normally 
alkaline,  while  the  reaction  of  cow's  milk  varies, 
and  it  may  be  acid. 
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Goat's  milk,  because  of  its  richness  in  fat,  disa- 
grees with  many,  occasioning  nausea  and  vomiting. 
Its  disagreeable  odor  is  also  objectionable,  and 
infants  do  not  thrive  under  its  use.  Mare's  and 
ass's  milk  contain  less  nitrogenous  matter  and  fat, 
and  more  sugar  than  cow's  milk, — that  of  the  ass 
being  verv  sweet  and  easy  of  digestion,  although  it 
sometimes  causes  diarrhrea  if  taken  alone.  When 
milk  is  boiled,  a  thin  scum  of  albumen  appears  upon 
the  surliice,  which,  when  removed,  is  quickiy  re- 
placed by  another.  Boiling  expels  about  three  per 
cent,  of  gases,  and  the  loss,  of  oxygen  diminishes 
the  formation  of  lactic  acid,  and  consequent  souring. 
It  somewhat  affects  the  taste  of  the  milk,  and  its 
use  for  any  length  of  time  produces  constipation. 

Should  raw  milk  be  given  to  infants.' 

This  question  has  given  rise  to  much  discussion, 
and  high  authorities  sharply  differ  upon  the  matter. 
We  certainly  know  that,  in  many  cases,  pure  milk 
does  no  harm,  and  that  children  thrive  upon  its 
constant  use.  Boiling  the  milk  arrests  the  develop- 
ment of  germs  and  fungi,  with  which  it  may  have 
been  contaminated,  and  thus  it  may  prevent  the 
occurrence  of  certain  diseases;  and  the  process  of 
souring  and  coagulation  is  certainly  retarded  by 
boiling. 

The  quality  of  milk  depends  largely  upon  the 
breed  and  proper  care  of  the  cows.  Much  neglect 
in  this  direction  is  common  among  the  producers  of 
milk.  There  should  be  absolute  cleanliness  in 
handling  everything  belonging  to  the  care  of  the 
herd,  as  well  as  in  the  process  of  milking  and  the 
use  of  the  vessels  for  receiving  the  lacteal  fluid. 
Sometimes  the  milk  is  put  at  once  into  glass  bottles, 
tightly  corked.  The  pails  and  cans  should  be  care- 
fully washed,  and  often  iiisureil  Irom  germ-poi.soning 
by  scalding  with  boiling  water.  In  large  establish- 
ments, there  should  be  an  inspection  of  the  sanitary 
surroundings,  either  by  a  physician  or  by  an  expert 
in  hygienic  science.  The  condition  of  the  yards 
and  stables  should  be  thoroughly  inspected,  and 
care  should  be  taken  that  the  animals  are  not  fed 
upon  swill  and  garbage,  and  that  certain  kinds  of 
food  should  be  avoided,  especially  such  substances 
as  will  give  to  the  milk  a  disagreeable  odor,  like 
garlic,  cabbage,  etc.  It  has  been  suggested  by  good 
authority  that  there  may  be  danger  of  tuberculous 
disease  by  drinking  milk  from  cows  having  "pearl 
disease,"  which  is  believed  to  be  analogous  to 
tuberculosis;  but  there  is  really  no  authentic  case 
where  this  result  has  been  produced  in  man,  al- 
though lower  orders  of  animals  are  thus  infected. 
This  is  a  matter  for  further  investigation,  for  cer- 
tainly the  milk  of  animals  having  the  above  named 
disease  is  below  the  normal  standard  of  nutrition. 

The  inspection  of  milk  by  legal  authority  is  of 
great  importance,  and,  in  many  states,  the  require- 
ments are  specific.  In  New  York,  the  specific  grav- 
ity is  ascertained  by  the  lactometer;  in  Massachu- 
setts, Rhode  Island,  and  Maine,  a  chemical  analysis 
is  required.  The  normal  average  specific  gravity 
allowed  is  1.030-I-. 

The  total  quantity  of  solids  in  milk  should,  accord- 
ing to  Letheby,  amount  to  fourteen  per  cent.  Such 
inspection  has  been  made  necessary  because  of  the 
adulteration  of  this  important  article  of  food.  The 
most  popular  and  simple  form  of  adulteration  is  the 
addition  of  water.  In  order  to  give  the  milk  a 
thickened  look,  after  this  dilution,  chalk  or  flour  is 
sometimes  added.  Bicarbonate  of  sodium  and 
salicylic  acid  are  often  added,  to  prevent  sour- 
ing. If  milk  inspectors  are  honest  men,  and  under- 
stand their  business,  it  is  a  very  easy  matter  to  detect 
any  of  these  base  frauds  upon  the  public. 

The  most  popular  products  from  milk  are  butter 
and  cheese — those  well-known  condiments  and  appe- 
tizers all  over  the  world.     Cheese  is  the  separated 


casein  of  the  milk,  and  it  forms  a  highly  nutritious 
article  of  diet,  and,  in  some  countries,  where  meat 
is  scarce  and  dear,  the  people  consume  large  quan- 
tities of  cheese,  to  supply  the  nitrogenous  elements 
Qf  diet,  using  the  heavy  and  less  highly  flavored  of 
the  cheeses.  The  wealthier  classes  use  as  a  condi- 
ment the  more  highly  flavored  cheeses,  such  as 
the  Roquefort,  Edam,  Cheshire,  etc.  Taken  in 
moderate  quantities,  tfiese  cheeses  aid  in  promoting 
digestion,  and  are  very  palatable  to  the  epicure. 

Butter  is  made  from  cream  by  the  mechanical  rup- 
ture of  the  albuminous  follicles  which  enclose  the 
fat-globules,  which  then  adhere  tegether  into  small 
masses.  Butter  contains  six  neutral  fats,  four  of 
which  being  volatile,  give  to  it  taste  and  odor. 
The  adulteration  of  butter  is  accomplished  by  deal- 
ers, by  beating  it  up  with  water,  and  by  adding 
other  fats,  especially  suet  and  oleomargarine.  But- 
ter will  not  support  life  for  any  considerable  length 
of  time  when  taken  alone.  Taken  in  connection 
with  other  food,  it  is  a  highly  digestible  and  nutri- 
tious, and  often  fattening,  food. 

Fermented,  or  "rancid,"  butter  causes  violent  gas- 
tric derangement,  and  it  is  therefore  important  that 
it  be  thoroughly  worked  with  a  spatula,  and  fre- 
quentlv  washed,  and  sea.soned  with  at  least  two  per 
cent,  of  salt.  In  California  they  have  an  ingenious 
way  of  ridding  butter  of  a  rancid  taste,  by  subjecting 
it  to  the  action  of  an  electric  battery.  The  butter  is 
melted  in  a  tub,  and  the  poles  of  an  electric  battery, 
encased  in  flannel,  are  placed  in  it.  so  that  a  current 
of  electricity,  when  passed  through  the  butter  from 
one  pole  to  the  other,  determines  a  collection  of  the 
acids  which  caused  the  rancid  taste,  at  one  or  the 
other  pole.  In  striving  to  reach  the  pole,  the  acids 
sink  into  the  flannel,  and  may  thus  be  removed. 

Condensed  milk,  which  is  so  much  used  for  the 
food  of  infants,  is  prepared  by  slowly  evaporating 
the  water  of  milk  by  moderate  heat.  There  are  two 
varieties :  the  plain,  which  is  condensed  to  about 
one-fourth  of  its  bulk,  and  superheated,  and  to 
which  no  sugar  is  added :  and  tlie  stronger  variety, 
which  is  more  condensed,  and  to  which  cane-sugar 
is  added  in  excess,  yielding  about  forty-five  per 
cent,  of  sugar  among  its  solid  ingredients.  This 
excess  of  sugar  prevents  the  decomposition  of  the 
milk,  and  it  will  keep  fresh  for  many  hours  after  the 
can  has  been  opened. 

Condensed  milk,  because  of  its  convenient  form, 
is  used  largely  among  the  poorer  clas.ses,  and  infants 
seem  to  thrive  well  for  a  time.  But,  although  they 
often  grow  fat,  they  develop  poorly,  and  are  less 
able  to  resist  disease  than  children  who  use  the  pure 
milk. 

According  to  Heubner,  condensed  milk  has  been 
used  successfully  in  dysentery,  and  is  a  preventive 
of  that  dreaded  disease  of  summer — scurvy. 

Koumiss  is  another  form  in  which  milk  is  pre- 
pared for  dietetic  and  medicinal  uses.  This  is  a  fer- 
mented milk,  prepared  in  a  peculiar  way,  and  used 
largely  by  the  Russians.  It  is  mildly  stimulating, 
and  .sometimes  intoxicating,  and  is  used  in  cases  of 
phthisis  and  intestinal  derangements,  and  other 
wasting  diseases.  Its  virtues  have,  no  doubt,  been 
exaggerated,  the  cures  having  been  due  more  to  the 
favorable  climate  along  the  steppes  of  Russia,  where 
the  patients  under  treatment  resort,  than  to  the 
curative  qualities  of  the  specific. 

The  koumiss  has  been  introduced  into  this  coun- 
try, where  its  curative  qualities  have  been  highly 
lauded.  It  is  strongly  diuretic,  quenches  thirst,  in- 
crea.ses  the  cardiac  force,  improves  the  muscular 
tone,  aids  general  nutrition,  and  beautifies  the 
complexion. 

This  preparation  is  made  from  cow's  milk,  by 
various  firms  in  the  United  States,  and  preserved  in 
glass  bottles,  but  it  does  not  contain  the  peculiar 


flavor  and  the  essential  qualities  belonging  to  the 
native  article,  which  is  made  from  mare's  milk,  and 
kept  in  smoked-out  leather  bottles,  and  subjected  to 
various  manipulations,  which  cannot  be  imitated, 
even  by  Yankee  ingenuity. 


[Specially  Compiled  for  The  Popular  Science  Seicg.'\ 

MONTHLY     SUMMARY    OF     MEDICAL 

PROGRESS. 

BY    W.    S.    WELLS,    M.    D. 

Mr.  Ernest  Hart  {British  Med.  Jour.)  writes, 
regarding  nasal  surgery  in  Paris,  that  French  sur- 
geons are  more  and  more  renouncing  the  great 
operations  and  resections,  which  were  once  much  in 
vogue  there  for  the  cure  of  naso-pharyngeal  polypus. 
This  operation  used  to  cause  very  considerable  mor- 
tality from  secondary  hemorrhages  and  cerebral 
complications,  of  which  M.  Verneuil  has  reported 
many  examples.  The  course  now  pursued  is  rather 
that  which  M.  Trelat  has  brought  into  repute  at  the 
Paris  hospitals,  namely,  limited  resection  of  the 
palatine  arch,  as  described  by  Nelaton,  followed  by 
destruction  of  the  polypus  by  electrolysis,  or  by  the 
actual  cautery,  or  chloride  o(  zinc,  the  various  pro- 
longations of  the  polypus  being  tiius  attacked.  The 
risk  of  relapse  is  materially  diminished. 


Transplantation  of  mucous  membrane  from 
the  mouth  to  the  conjunctiva  is  described  by  Dr. 
W.  F.  Smith,  in  the  Archives  of  Ophthalmology. 
He  reports  the  case  of  a  child,  subject  of  cicatricial 
contraction  of  the  upper  lid,  resulting  from  ophthal- 
mia neonatorum,  in  which  the  transplantation  was 
performed.  The  contraction  of  the  cicatrix  on  the 
inner  surface  of  the  lid  had  incurvated  the  lid  so 
that  the  lushes  irritated  the  ball.  With  antiseptic 
precautions,  an  incision  was  made  on  the  inner  sur- 
face of  the  lid,  parallel  with  its  border,  through  the 
cartilage  and  orbicular  muscle.  This  was  made  to 
gape,  and  the  mucous  membrane  graft  fitted  to  it 
and  secured  in  place  by  sutures.  The  entire  graft: 
lived,  the  result  being  perfect. 


Suction,  or  exhaustion  of  the  air  by  the  use  of 
the  cupping-glass,  for  elevating  a  depressed  fractured 
parietal  bone  in  a  child,  has  been  successfully  em- 
ployed by  Dr.  E.  W.  Piper,  ot  i'hiladelphia.  It  is 
suggested  by  Dr.  Geo.  J.  Ziegler,  ot  the  same  city, 
that  this  principle  may  be  extended  to  aid  in  cases 
of  fractured  cranial  bones  in  adults,  also,  and  in  the 
extraction  of  bullets,  morbid  growths,  and  various 
fluids.  It  might  also  be  used  to  raise  the  depressed 
cranial  bones  of  a  newly-born  infant,  produced  by 
the  forceps,  in  delivery.  The  form  of  the  suction- 
cap  or  cup,  which  may  be  of  rubber,  or  other  mate- 
rial besides  glass,  and  the  application  of  the  aspira- 
tor, or  other  exhaust  power,  will  suggest  themselves 
to  the  mind  of  the  ingenious  practitioner,  according 
to  the  exigencies  of  each  particular  case. 

The  first  case  of  suspension  treatment  of  locomo- 
tor ataxia  in  England  {London  Med.  Press)  is  one  at 
present  in  St.  Mary's  Hospital,  under  the  care  of 
Dr.  de  Watteville,  who  began  a  course  of  suspen- 
sions the  same  day  that  Prof.  Charcot's  article 
reached  London.  He  has  since  taken  two  other 
cases  in  hand,  and  the  results  have  so  far  been  satis- 
factory. The  improvement  in  the  first  case  is  evi- 
denced by  the  facility  with  which  the  patient  can 
turn  around  sharply,  a  feat  particularly  ditticult  to 
ataxics,  even  at  an  early  stage  of  the  disease.  The 
other  symptoms,  subjective  and  objective,  are  also 
showing  signs  of  gradual  abatement.  The  case  was 
one  of  unusual  severity,  the  disease  being  of  over 
six  years'  duration. 

Prof.  V.  G.  Lashkevitch,  of  Kharkov,  {Aovosti 
Terapii)  tried  hydrochlorate  of  cocaine,  internally, 
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in  the  dose  of  one-third  of  a  grain,  three  or  four 
times  a  day,  in  sixteen  cases  of  angina  pectoris, 
associated  with  cardiac  or  vascular  disease,  or,  as  in 
some  of  the  patients,  angina  caused  by  excessive 
tobacco  smoking.  The  results  obtained  justify  the 
author  in  regarding  cocaine  as  a  genuine  specific 
remedy  for  angina.  The  attacks  were  invariably 
relieved,  and  ceased  altogether  and  permanently  in 
the  course  of  a  few  days.  Recovery  took  place  still 
more  rapidly  when  inhalations  of  oxygen  gas  were 
simultaneously  employed. 


The  tannin  treatment  of  phthisis  has  been  given 
a  thorough  trial  by  Dr.  E.  Houze,  at  the  Hospital 
St.  Jean,  Brussels,  (London  Lancet),  and  it  gave  ex- 
cellent results  in  all  stages  of  the  disease,  especially 
in  cases  where  cavities  existed.  He  declares  that  of 
all  the  different  kinds  of  treatment  for  phthisis 
which  he  has  tried,  this  has  given  the  most  encour- 
aging results.  The  dose  he  employs  ordinarily  is 
fifteen  grains,  which  quantity  is  taken  three  times  a 
day.  As  a  rule,  it  is  well  borne  ;  when  not,  it  is  or- 
dered to  be  taken  with  meals.  After  the  first  few 
days,  the  expectoration  and  the  sweats  diminished, 
the  cough  decreased,  and  usually  the  appetite  im- 
proved. The  majority  of  the  patients  had  some  con- 
stipation, while  others  had  diarrhaa,  but,  after  these 
effects  of  the  tannin  were  regulated,  the  general 
symptoms  improved,  the  sputa  becoming  white  and 
frothy,  instead  of  green  and  firm,  and  the  hectic 
present  in  many  of  the  cases  vanished. 


Glycerine  suppositories,  for  producing  defeca- 
tion, have  been  satisfactorily  employed,  as  shown  by 
a  number  of  cases  reported  in  the  Medical  Age.  Dr. 
L.  B.  Anderson  was  called  to  a  patient  suffering 
with  a  violent  attack  of  acute  peritonitis,  following 
rapidly  upon  delivery.  The  fever  was  very  high, — 
the  bowels  constipated.  As  it  would  have  been  un- 
wise to  excite  the  peristaltic  action  of  the  bowels, 
under  such  inflammatory  conditions,  he  bled  her 
freely,  administered  opium  and  calomel,  and  applied 
to  the  abdomen  hot  poultices.  The  bleeding  brought 
down  the  temperature  and  pulse,  and  there  was  no 
reaction.  The  constipation  persisting,  a  glycerine 
suppository  was  administered,  and,  in  a  few  hours, 
she  had  a  copious  evacuation,  without  any  griping 
or  pain.  Its  action  was  exceedingly  gratifying  in 
every  respect,  and  her  recovery  was  rapid. 

These  suppositories  have  been  found  to  be  very 
effective  in  labor  obstructed  by  accuinulated  scvbilla;. 


Dr.  Salzer,  assistant  to  Prof.  Billroth,  has  given 
(Med.  Press  and  Circular)  a  report  on  the  treatment 
of  swallowed  foreign  bodies  by  the  so-called  potato 
cure.  The  method  consisted  in  requiring  the  patient 
who  had  swallowed  a  foreign  bod^',  to  eat  large 
quantities  of  potatoes,  which  had  the  effect  to  pro- 
portionately dilate  the  whole  intestinal  canal,  so 
that  the  foreign  body  was  enveloped,  and  could  not 
cling  to  any  part  during  its  passage.  Dr.  Salzer 
showed  several  foreign  bodies  which,  in  this  way, 
had  been  removed  at  the  clinic  of  Prof.  Billroth, — 
one  of  these  being  a  weight  of  twenty  grammes, 
which  had  been  swallowed  by  a  child;  the  second,  a 
set  of  artificial  teeth,  upwards  of  five  centimetres 
long  and  three  centimetres  broad,  and  the  third  was 
a  needle.  According  to  both  Prof.  Billroth  and  Dr. 
Salzer,  many  gastrotomies  could  be  obviated  by 
this  method  in  the  case  of  swallowed  foreign  bodies. 


Chloroform,  as  an  internal  remedy,  has  been 
given  a  trial  (^London  Lancet)  by  Dr.  Stepp,  of 
Nuremberg,  Germany.  In  gastric  ulcer,  Dr.  Stepp 
gave  chloroform  (fifteen  grains  in  a  five-ounce  bis- 
muth mixture)  with  great  effect,  which  he  believes 
to  be  due  to  its  disinfecting,  astringent,  and  stimu- 


lating properties.  In  various  affections  of  the  throat 
and  mouth, — as  follicular  pharyngitis,  catarrh  of 
the  pharynx,  gingivitis,  and  diphtheria, — washes 
and  gargles  containing  chloroform  proved  very  ben- 
eficial. In  one  case  of  severe  psoriasis  of  the  mu- 
cous membrane  of  the  mouth,  which  had  been 
unsuccessfully  treated  by  several  medical  men, 
chloroform  water  effected  a  complete  cure.  Two 
cases  of  pneumonia,  treated  with  chloroform,  did  so 
well  that  Dr.  Stepp  ineans  to  make  a  further  trial  of 
it  in  this  disease.  Perhaps  the  most  encouraging 
results  were  obtained  in  cases  of  typhoid,  though 
only  six  were  thus  treated.  The  details  of  treatment 
are  not  given. 


Several  methods  of  treatment  of  dyspepsia  bv 
chloroform  are  given  in  the  Revue  Gen.  de  Clin,  et  de 
Therap.  Chloroform,  administered  in  the  various 
forms  of  dyspepsia,  overcomes  fermentation  and 
flatulence.  The  following  is  the  method  of  Dr. 
Wils  :  From  ten  to  twenty  drops  of  chloroform,  to 
be  taken  in  a  few  spoonfuls  of  sweetened  water,  in 
flatulent  dyspepsia.  Aftera  few  minutes,  eructations 
occur,  followed  by  improvement. 

In  cases  of  painful  dyspepsia,  with  dilatation  of 
the  stomach,  Drs.  Regnault  and  Laseque  recom- 
mend the  following:  R.  Chloroform  water,  150 
parts;  orange-flower  water,  50  parts;  water,  loo 
parts.  M.  One  dessert-spoonful  to  be  taken,  at 
intervals  of  fifteen  minutes,  until  pain  ceases. 


Sajous  (Amer.  Prod,  and  News)  points  out  that 
nausea  is  a  frequent  symptom  of  elongated  uvula, 
marked  on  rising  in  the  morning,  the  upright  posi- 
tion causing  the  uvula  to  rest  against  the  base  of  the 
tongue.  He  cites  the  case  of  a  girl  who  has  been 
troubled  with  nausea,  for  months,  on  rising  in  the 
morning,  but  who  did  not  have  any  "hawking"  of 
mucus.  She  had  little  appetite  for  breakfast,  and 
was  very  liable  to  vomit  if  she  ate  before  9  o'clock. 
No  tickling  in  the  throat.  Various  medicines  had 
given  no  relief.  The  redundant  portion  of  the 
uvula  was  clipped  off  two  months  ago,  and  she  has 
been  entirely  free  from  nausea  since. 


At  a  children's  party  in  London,  a  number  of  the 
guests  were  seized  with  curious  symptoms,  which 
could  not  be  traced  to  the  infection  of  any  partic- 
ulai"  food  or  liquid  of  which  they  had  partaken. 
Attention  was  then  drawn  to  the  candles  used  on 
the  Christmas  tree,  many  of  which  were  green,  and 
these,  when  submitted  to  analysis,  proved  to  contain 
arsenic,  which  was  diffu.sed  through  the  atmosphere 
and  inhaled  as  the  poisonous  candles  burned. 


A  NEW  antidote  for  morphine  is  recommended  in 
the  Internationale  Kliiiische  Rundschau,  by  Prof. 
Arpao  Bokai.  This  is  picrotoxine,  which,  he  says, 
exerts  an  antagonistic  action  to  morphine  on  the 
respiratory  centres ;  for,  while  morphine  tends  to 
paralyze  these  centres,  picrotoxine  exerts  a  powerful 
stimulating  effect.  Prof.  Bokai  further  suggests 
that  the  previous  administration  of  a  small  dose 
of  picrotoxine  might  reduce  the  danger  of  asphyxia 
in  chloroform  narcosis. 


Saccharin  is  regarded  by  a  French  writer  {London 
Lancet)  as  a  valuable  antiseptic.  A  strength  of  i  to 
500,  as  an  addition  to  mucillaginous  and  other  solu- 
tions, prevents  the  formation  of  low  organisms. 
Thus  a  valuable,  inexpensive  dentifrice  may  be  pre- 
pared by  simply  dissolving  saccharin  in  water,  to 
the  proportion  of  six  per  cent.  A  teaspoonful  of 
this  in  a  half-pint  of  water  forms  an  admirable 
antiseptic  mouth-wash.  In  cases  of  malignant  or 
other  disease  of  the  stomach,  requiring  the  washing 
out  of  that  organ,  a  solution  of  saccharin  of  the 
strength  of  two  per  cent,  will  be  found  very  suitable. 
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route  to  all  the  seashore  and  mountain  resorts  in  northern  and 
eastern  New  England.  The  vario\is  publications,  dcscrijitive 
of  the  regions  reached  by  it,  are  works  of  real  literary  merit, 
and  worth  much  more  than  tixe  nominal  price  charged  for  them. 
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means  of  administering  it.  It  is  highly  recommended  by  emi- 
nent physicians  for  these  and  other  artections  of  the  kidneys 
and  bladder. 

Dk.  Wm.  Alex.  Greene,  Macon,  Ga.,  writes:  '*!  cheer- 
fully state  that  I  have  tested  the  virtues  and  elliciency  of 
'Colden's  Lic^uid  Beef  Tonic'  in  my  private  practice,  in 
cases  of  general  debility,  weakness,  depression,  dyspepsia,  loss 
t)f  appetite,  and  nervous  afflictions,  when  medicine  had  proved 
more  than  useless.  I  have  found  it  the  best  remedy  1  ever  used 
in  chronic  alcoholism,  when  the  stomach  is  always  irritable, 
and  food  retjuired  to  nourish  and  invigorate  the  drooping 
strength  and  nervous  depression,  also  appeasing  the  Uiirst  for 
more  alcohol." 
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Eanjlliar  Science. 


THE  EIFFEL  TOWER. 

Ev'EK  since  the  unfortunate  collapse  of  the 
Tower  of  Babel  enterprise,  it  has  been  a 
favorite  pursuit  with  mankind  to  vie  with 
each  other  in  erecting  structures  of  great 
height.  For  a  long  time,  the  great  pyramid 
of  Egypt  was  the  highest  artificial  .structure 
in  existence,  but  its  height  of  477  feet  is 
now  exceeded  by  the  Cathedral  of  Cologne 
('517  feet)  and  the  Washington  Monument 
(553   feet.) 

The  Eiffel  Tower,  however,  leaves  all  other 
monuments  far  below  it,  and  will  probably 
never  be  overshadowed.  It  was  the  brilliant 
conception  of  a  French  engineer,  and  has  not 
only  proved  a  great  success  from  an  engineer- 
ing point  of  view,  but  has  a  degree  of  sym- 
metry and  artistic  beauty  rather  surprising  in 
a  tower  erected  for  no  other  purpose  than  to 
reach  a  certain  height  above  the  ground. 

The  Eift'el  Tower  is  300  metres  (984  feet) 
high,  and  is  built  throughout  of  iron  beams 
and  girders.  Access  is  obtained  to  the  differ- 
ent galleries  by  several  systems  of  elevators, 
including  the  well-known  "Otis"  elevators  of 


American  manufacture.  It  will  undoubtedly 
be  one  of  the  principal  attractions  of  the  Paris 
Exposition  the  present  summer,  and  ma}' 
afterwards  be  of  some  practical  use  as  a  me- 
teorological observatory,  and  for  various  sci- 
entific investigations. 

The  accompanying  illustration  gives  a  gen- 
eral view  of  the  construction  of  the  tower, 
and  its  comparative  height  with  other  cele- 
brated architectural  monuments.  No.  i  is 
the  Vendome  Column  at  Paris,  147  feet ;   2, 


the  towers  of  Notre  Dame,  215  feet;  3,  the 
Column  of  July,  153  feet;  4,  Saint  Peter's 
Cathedral  at  Rome,  431  feet;  5,  the  Wash- 
ington Monument,  552  feet ;  6,  the  Great 
Pyramid,  477  feet ;  7,  Rouen  Cathedral,  490 
feet ;  8,  Strasbourg  Cathedral,  465  feet.  It 
will  thus  be  seen  that  the  Eiffel  Tower  is  not 
only  almost  twice  as  high  as  any  other  build- 
ing, but  exceeds  any  natural  elevation  within 
a  circle  of  many  miles  around  Paris. 


A  MINIATURE  ALTAR. 

The  nine  pieces  of  paper  represented  in 
the  accompanying  illustration  (Fig.  i)  form  a 
very  good  representation  of  a  cross  placed 
upon  an  altar,  and  flanked  by  two  lighted 
candles.  The  curious  part  of  it,  however, 
is  that  all  these  pieces  can  be  cut  out  of  one 
piece   of    paper   by    a   single    stroke   of    the 


scissors.  This  remarkable  residt  is  obtained 
by  folding  the  paper,  before  cutting,  as  shown 
in  Fig.  2. 


Fig.  I. 

Take  an  oblong  piece  of  soft  paper,  like 
No.  I,  and  fold  it  lengthwi.sc,  with  the  fold  to 
the  left  (No.  2.)  Then  turn  down  the  top 
part  horizontally  (No.  3),  and  again  turn 
down  the  upper  right-hand  corner,  as  shown 
in  No.  4.  Fold  the  whole  piece  of  paper 
vertically  once  more,  with  the  fold  to  the 
right,  and  No.  5  will  be  obtained,  which  a 
single  stroke  of  the  scissors,  lengthwise  in  the 
direction  of  the  dotted  line,  will  separate  into 
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Fig.  2. 


the  cross  and  other  pieces  figured  above. 
This  is  quite  an  old  trick,  but  a  very  inge- 
nious and  entertaining  one. 


BAROMETERS. 

If  we  plunge  our  hand  deeply  into  water, 
we  feel  a  pressure  upon  it,  due  to  the  weight 
of  the  water  above  it,  and  every  boy  who 
goes  in  swimming  knows  how  painful  this 
pressure  may  become  upon  the  drum  of  the 
ear  when  diving  into  deep  water.  So  in 
the  ocean  o£  air  which  surrounds  the  earth, 
and  at  the  bottom  of  which  we  live  ;  its  pres- 
sure is  continually  exerted  upon  our  bodies 
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with  a  force  amounting  to  many  tons,  but,  as 
it  is  exerted  in  all  directions,  both  from  the 
inside  and  ontside  of  our  bodies,  we  are  not 
conscious  of  it. 

The  pressure  of  the  air  is  not  constant,  as 
would  be  the  case  with  a  column  of  water, 
but  varies  considerably  from  time  to  time, 
owing,  principally,  to  air  currents  of  varying 
temperatures  and  consequent  density,  and 
similar  meteorological  causes.  The  average 
pressure  may  be  conveniently  stated  as  fifteen 
pounds  to  the  square  inch,  or  a  pressure  suf- 
ficient to  sustain  a  column  of  mercury  about 
thirty  inches  high. 

A  barometer  is  simply  an  instrument  for 
measvning  the  varying  pressure  of  the  air, 
and  in  its  simplest  form  consists  of  a  glass 
tube,  closed  at  one  end,  and  filled  with  mer- 
cury, the  lower  open  end  of  which  dips  into  a 
vessel  of  the  same  metal,  and  provided  with  a 
scale  to  measure  the  height  of  the  mercurial 
column.  If  the  tube  is  more  than  thirty 
inches  long,  the  mercury  will  fall  away  from 
the  top,  leaving  a  vacant  space,  which  will 
vary  in  size  from  time  to  time,  as  the  varying 
atmospheric  pressure  will  balance  the  weight 
of  a  longer  or  shorter  column  of  mercury. 
The  einpty  space  at  the  top  of  the  tube  is 
called  the  Toricellian  vacuum,  and  is  a  very 
perfect  one,  containing  only  a  little  vapor  of 
mercury. 

The  popidar  notion  of  a  barometer  is  that 
of  a  weather  prophet,  and  it  is  assumed  that 
its  indications  are  uniform  and  certain  in 
every  case.  Nothing  could  be  further  from 
the  fact.  It  is  true  that  the  state  of  the 
weather  is,  to  a  large  degree,  dependent  upon 
or  varies  with  the  atmospheric  pressure,  but 
the  barometer  simply  indicates  these  varia- 
tions of  pressure,  and  their  interpretation  in 
connection  with  meteorological  changes  must 
be  a  matter  of  special  study,  and  largely  de- 
pendent upon  local  conditions.  As  a  general 
rule,  it  may  be  said  that  an  increasing  pres- 
sure indicates  the  approach  or  continuance  of 
fine  weather,  while  a  decreasing  pressure  pre- 
cedes a  storm  or  atmospheric  disturbance,  but 
this  rule  is  by  no  means  infallible,  and  not 
infrequently  the  reverse  might  be  the  case. 
It  requires  a  skillful  observer  to  properly  in- 
terpret the  barometric  readings,  and  this  is  an 
unavoidable  source  of  error  in  the  government 
predictions,  which  are  made  up  at  a  central 
point  from  observations  transmitted  by  tele- 
graph, and  by  a  single  oflicial,  who  has  no 
means  of  making  allowance  for  movements 
due  to  local  conditions  alone. 

The  actual  manufacture  of  a  barometer  is  a 
matter  of  considerable  care  and  skill,  a  really 
good  instrument  costing  from  thirty  dollars 
upward.  The  cheaper  ones  are  equally  good 
for  noting  the  comparative  changes  of  pres- 
sure, which  is  all  that  is  usually  required,  but 
they  are  utterly  worthless  for  giving  the  actual 
pressure.     Great  care  must  be  taken  in  filling 


the  tube,  and  the  mercury  is  added  in  small 
quantities  and  kept  at  the  boiling  point  (662*^ 
F.)  during  the  process,  to  drive  out  the  least 
traces  of  air.  The  instnmients  used  for  sci- 
entific-purposes are  provided  with  an  accurate 
scale  of  inches  and  fractions,  showing  the 
absolute  height  of  the  top  of  the  mercury  col- 
umn above  the  surface  of  the  mercury  in  the 
reservoir  at  the  base,  and  a  vernier,  by  which 
variations  as  small  as  the  thousandth  part  of 
an  inch  may  be  read  of!".  Such  an  instnunent 
would  show  the  variations  of  pressure  be- 
tween two  different  floors  of  a  building. 

It  is  by  no  means  a  simple  matter  to  take 
an  accurate  barometric  observation.  Where 
absolute  accuracy  is  required,  the  apparent 
height  must  be  corrected,  for  the  latitude  of 
the  place  of  observation,  for  the  temperature 
of  the  air,  for  the  expansion  of  the  material 
on  which  the  scale  is  engraved,  for  the  capil- 
larity of  the  tube,  and  for  the  height  above 
sea  level.  Usually  the  latter  correction  only 
is  necessary,  but,  in  certain  investigations,  all 
these  and  others  must  be  allowed  for. 

Barometers  are  used  to  measure  the  pres- 
sure of  the  air,  or  other  gases  and  vapors,  in 
various  physical  and  chemical  investigations, 
and  they  play  >  a  very  important  part  in  the 
determination  of  the  specific  gravity  and  con- 
sequent molecular  weight  of  different  volatile 
chemical  substances.  One  of  their  most  im- 
portant practical  uses  is  in  the  determination- 
of  the  height  of  mountain  ranges,  hills,  etc. 
It  is  evident  that  the  higher  we  ascend  into 
the  air,  the  less  the  weight  above  us,  and, 
consequently,  the  less  the  pressure  upon  the 
mercurial  column.  Two  barometers  should 
be  used,  and  observations  taken  simultaneously 
at  the  base  and  summit  of  the  elevation,  un- 
less the  time  between  the  two  observations  is 
short.  For  ordinary  purposes,  it  is  accurate 
enough  to  reckon  an  elevation  of  93  feet  for 
every  tenth  of  an  inch  depression  of  the  mer- 
cury, but  a  more  accurate  formula  for  heights 
not  exceeding  3,000  feet  is  : 


X=52494.3    X 


(          T+Ti 
■+ 


H+Hi  (  900 

X  equals  the  elevation  in  feet,  H  the  height 
of  the  barometer  at  the  lower  station,  and  H  i 
the  height  at  the  upper  station.  T  and  Ti  are 
the  temperatures  of  the  respective  stations  in 
numbers  of  Fahrenheit  degrees  above  32*^. 

Aneroid  barometers  depend  upon  the  same 
principle  as  the  mercurial  ones,  but  the  at- 
mospheric pressure  is  exerted  upon  a  thin 
corrugated  metal  box,  oiie  side  of  which  is 
connected  by  a  system  of  gearing  and  levers 
with  a  pointer  moving  over  a  scale.  The 
varying  pressure  causes  the  side  of  the  box  to 
rise  and  fall,  and  the  movement  is  transmitted 
to  the  pointer.  For  ordinary  purposes, 
aneroid  barometers  are  sufficiently  accurate 
and  much  more  convenient  than  mercurial 
ones,  but,  where  extreme  accuracy  is  re- 
quired, they  cannot  be  used. 


A  cheap  form  of  barometer,  or  weather  indi- 
cator, is  extensively  sold,  consisting  of  a 
sealed  glass  tube  containmg  a  liquid  in  which 
some  solid  matter  is  partially  dissolved. 
They  are  not  of  the  slightest  value,  and  are 
not  affected  in  any  way  by  a  change  in  atmos- 
pheric pressure.  The  little  "weather houses," 
where  figures  move  in  and  out  of  different 
doors,  depend  upon  the  twisting  or  untwist- 
ing of  the  string  of  catgut  from  which  the 
images  are  suspended.  They  are  simply  a 
rude  form  of  hygrometer,  which  only  indicates 
the  amount  of  moisture  present  in  the  air,  and 
are  very  imreliable  weather  prophets. 


[Original  in  The  Popular  A'cience  News  J 
EVOLUTION. 

BY  PROFESSOR  JAMES  H.  STOLLER. 

CONCLUDING  PAPER. 

THE  CAUSES  OF  ORGANIC  EVOLUTION. 

We  have  seen  that  the  study  of  the  organic  king- 
dom, from  the  point  of  view  of  any  of  the  several 
sciences  which  relate  to  the  subject,  brings  to  light 
a  vast  array  of  facts  which  are  intelligible  only  upon 
a  theory  of  organic  evolution.  Now,  while  it  is 
entirely  competent  to  urge  the  truth  of  such  a  theory 
solely  upon  the  basis  of  the  facts  explained  by  it, 
yet  it  becomes  desirable  to  show  clearly  the  nature 
of  the  assumed  process.  In  other  words,  when  it 
appears  to  us  that  a  great  number  of  definitely 
observed  facts  render  it  impossible  not  to  conclude 
that  there  has  been  a  process  of  evolution  in  organic 
nature,  we  not  only  have  a  right  to  advocate  this 
view,  but  we  also  fairly  incur  the  task  of  explaining 
how  the  process  was  carried  on, — in  a  word,  what 
the  causes  of  the  evolution  were. 

It  was  to  this  task  that  the  labor  of  Darwin  was 
directed.  It  was  not,  as  generally  supposed,  that 
Darwin  proposed  a  theory  of  evolution  of  the  or- 
ganic kingdom,  but  that  he  set  forth  an  hypothesis 
to  explain  what  he  believed  to  be  the  great  fact  of 
evolution.  It  is  important  to  understand  that  evo- 
lution, as  a  scientific  doctrine  or  theory,  is  an 
entirely  different  matter  from  Darwin's  hypothesis 
of  natural  selection.  The  former  rests  upon  grounds 
altogether  distinct  from  the  latter.  Darwinism 
might  be  entirely  false,  and  yet  evolution  entirely 
true.  The  evidences  of  evolution  are  the  facts  of 
plant  and  animal  structure,  geological  succession, 
etc.,  noticed  in  the  last  paper;  the  evidences  of  a 
principle  of  natural  selection,  as  set  forth  by  Dar- 
win, are  facts  in  regard  to  the  habits,  relations,  etc., 
of  plants  and  animals.  It  is  true  that  if  Darwin's 
hypothesis  is  proved  true,  organic  evolution  is  no 
longer  a  theory,  but  is  established  as  a  great  law  of 
nature,  and  it  is  because  Darwin  succeeded  so  well 
in  bringing  forward  evidence  of  the  truth  of  his 
hypothesis  that  he  is  regarded  as  the  founder  of  the 
great  doctrine  of  modern  science. 

Natural  Selection. — What,  then,  is  natural  selec- 
tion, and  in  what  way  has  it  been  determinative  of 
the  evolution  of  organic  forms.'  We  shall  be  able 
to  pursue  our  inquiry  by  considering  certain  aspects 
of  plant  and  animal  life  that  come  within  common 
observation. 

I.  Any  plant  produces  many  more  seeds  than 
can  possibly  give  rise  to  new  plants.  Indeed,  since 
every  available  inch  of  soil  is  always  occupied  by 
vegetation,  it  is  clear  that,  so  long  as  species  main- 
tain the  same  relative  abundance,  only  one  seed 
from  each  plant  can  reproduce  its  kind.  In  the 
case,  then,  of  a  plant  flinging  a  hundred  seeds  to  tlie 
wind,  what  will  determine  which  one   or  two   seeds 
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will  develop  into  a  new  plant?  It  is  easv  to  imagine 
the  fate  of  the  greater  number.  Some  will  serve  as 
food  for  birds  or  other  animals;  others  will  fall  on 
bare  rocks,  or  on  streams  by  which  they  will  be 
borne  to  the  sea;  others  will  fall  on  soil  already 
fully  occupied  by  plants; — all  these  will  fail  to  re- 
produce new  plants.  Only  a  small  minority  of  the 
seeds,  therefore,  will  find  a  situation  favorable  to 
germination  and  development.  But  not  even  all  of 
these  can  fulfil  their  natural  destiny,  for  the  seeds  of 
other  plants — probably  of  several  difterent  species — 
will  have  lodged  in  the  same  mtuation,  and  will 
eagerly  sieze  upon  the  soil.  Thus  there  will  be  a 
contest  for  place, — a  struggle  for  existence, — silent, 
but  intense.  To  this  struggle  there  can  be  but  one 
outcome — the  more  thrifty  and  hardy  plants  will 
crowd  out  the  weaker;  in  other  words,  the  fittest 
will  survive.  The  point  to  which  special  attention 
is  to  be  given  is,  that,  due  to  an  excessive  seed- 
producing  power  in  plants,  a  principle  of  natural 
selection  conies  into  play,  and  that  the  superior — 
that  is,  more  vigorous,  more  hardy — are  selected,  at 
the  expense  of  the  inferior.  Under  a  like  cause  the 
same  principle  operates  in  the  animal  kingdom 
also. 

z.  Animals  prey  upon  each  other,  and  both  ani- 
mals and  plants  have  to  contend  against  adverse 
physical  conditions.  As  an  instance,  take  the  case 
of  a  herd  of  deer  pursued  by  a  pack  of  wolves. 
What  condition  will  determine  whether  any  given 
deer  will  escape  destruction.'  Plainly  it  is  that  it 
shall  excel  in  swiftness  in  running;  for  those  that 
lag  behind  will  be  overtaken  by  the  wolves,  and, 
while  they  are  being  devoured,  the  swifter-footed 
ones  will  escape.  Again,  take  the  case  of  a  flock 
of  birds,  crossing  a  sea  in  time  of  migration, 
and  meeting  with  a  heavy  storm.  Here  the  condi- 
tion determining  whether  a  given  bird  will  withstand 
the  stress,  is  that  it  excel  in  strength  of  body;  for 
the  weaker  will  be  overcome,  \yhile  the  stronger 
will  reach  shore  in  safety.  Or,  to  take  an  instance 
from  the  vegetable  kingdom,  supposing  a  grove  of 
trees  struck  by  a  high  wind.  Those  trees  having 
the  strongest  and  most  firmly  fixed  roots  will  escape 
being  uptorn,  while  those  least  firmly  rooted  will  be 
destroyed.  The  point  to  be  observed  is,  that  among 
members  of  the  same  species  there  is  variation  in  re- 
spect to  physical  powers,  and  that  in  the  struggle  for 
existence,  a  principle  of  natural  .selection  is  at  work, 
by  which,  again,  the  fittest  survive — that  is,  the 
strongest,  fleetest,  etc.  Among  the  higher  animals, 
the  same  thing  grows  out  of  variation  in  powers  of 
intelligence. 

3.  Among  animals,  a  struggle  often  occurs  be- 
tween the  males  at  the  tiine  of  mating,  the  stronger, 
of  course,  becoming  the  victors.  Other  analogous 
but  more  peaceful  forms  of  rivalry  also  occur.  For 
instance,  among  birds  the  males  seek  to  attract  the 
females  by  song  and  by  display  of  plumage.  To 
this  form  of  natural  selection  Darwin  gave  the  name 
seiual  selection.  It  is  seen  at  once  how  sexual  selec- 
tion favors  the  propagation  of  only  the  strongest, 
or,  in  the  case  of  birds,  those  having  the  most  bril- 
liant colors  or  producing  the  most  melodious  notes. 

4.  Most  plants  require,  as  a  condition  for  produc- 
ing seeds,  that  the  ovules  of  one  flower  shall  be  fer- 
tilized by  pollen  from  another.  This  is  effected 
largely  by  insects  which  visit  flowers  for  their  honey 
or  pollen,  and  thus  accidentally  carry  the  latter  from 
flower  to  flower.  Now  flowers  having  bright  colors 
or  strong  odors  are  more  readily  discovered  by 
insects,  and  hence  are  more  likely  to  have  part  in 
this  distribution  of  pollen.  Thus  it  comes  about 
that  species  of  plants  having  these  qualities  are 
likely  to  be  perpetuated,  while  others,  inconspicuous 
for  colors  or  odors,  tend  to  extinction.     Moreover,  I 


among  plants  of  the  same  species,  those  producing 
the  largest  flowers — since  there  will  be  some  varia- 
tion— are  likely  to  be  the  ones  whose  seeds  will  give 
rise  to  new  plants  of  that  kind.  Hence,  in  any  one 
species,  there  is  a  tendency  to  the  production  of  more 
conspicuous  flowers,  and,  perhaps,  flowers  having 
sweeter  odors.  Here,  then,  is  another  way  in  which 
natural  selection  operates. 

Without  adducing  further  instances,  it  is  seen  that 
natural  selection  is  a  principle  by  which  animals 
and  plants  having  any  qualities  of  superiority  are 
preserved,  while  others,  lacking  in  these  qualities, 
are  dostroved.  Whatever  favors  a  plant  or  animal 
in  competition  with  others,  either  of  the  same  or 
different  species,  constitutes  such  a  quality  of  supe- 
riority. It  may  be  powers  of  intelligence  (in  the 
higher  animals),  or  strength  of  body,  or  mere  color- 
ation, etc.  This  principle,  operating  in  a  great  va- 
riety of  ways,  pervades  all  oi;ganic  nature. 

Heredity  in  its  Relation  to  Natural  Selection. — 
Some  intimation  of  the  important  part  played  by 
the  law  of  heredity  in  connection  with  natural  selec- 
tion was  made  above  in  paragraphs  3  and  4.  We 
have  now  to  consider  this  matter  more  fully. 

Nothing  falls  more  within  common  observation 
than  that  individual  animals  transmit  their  peculiar- 
ities to  their  descendants.  In  the  case  of  plants,  the 
same  principle  holds  true,  though  less  noticeable 
for  individual  members.  It  is  upon  a  knowledge  of 
this  principle  that  particular  races,  strains,  or  vari- 
eties of  domesticated  animals  and  cultivated  plants 
are  produced.  For  instance,  in  this  way  have  been 
derived  one  strain  of  horses  remarkable  for  speed, 
another  for  draught,  etc.,  or  one  variety  of  wheat 
superior  in  size  of  grain,  another  in  prolificncss  of 
yield,  etc.  Man,  by  selecting  for  propagation  the 
superior  members  of  a  species  through  a  series  of 
generations,  causes  that  new  and  superior  strains 
and  varieties  shall  be  produced.  Now,  just  as, 
under  the  operation  of  the  law  of  heredity,  particular 
varieties  are  produced  artificially  under  man's  selec- 
tion, so  in  nature,  according  to  the  same  law,  vari- 
eties, and,  in  the  end,  species,  are  produced  by  nat- 
ural selection. 

The  relation  of  heredity  to  natural  selection,  then, 
is  this :  heredity  conserves  what  natural  selection 
acquires.  Natural  selection  causes  that  the  fittest  of 
any  one  generation  shall  be  kept  alive  in  the  strug- 
gle for  existence ;  heredity  causes  that  the  qualities 
that  render  these  fittest  shall  be  passed  on  to  suc- 
ceeding generations.  Thus,  under  the  operation  oi 
the  two  forces,  there  is  a  constant  cumulation  of 
superior  qualities. 

It  is  readily  seen  how  natural  selection,  thus  sus- 
tained by  heredity,  may  be  a  cause  of  the  evolution 
of  organic  lorms.  It  is  certainly  true  that  successive 
generations  of  any  one  species  must  possess  in 
greater  and  greater  degree  those  qualities  which 
natural  selection  seizes  upon,  and  if  this  progressive 
change  takes  place  along  certain  lines,  it  becomes 
only  a  matter  of  the  extent  to  which  the  process  is 
carried  which  determines  the  derivation  of  species 
from  species.  To  illustrate :  In  the  case  cited 
above,  of  the  preservation  by  natural  selection  of 
those  individuals  ot  a  herd  of  deer  which  excelled  in 
running,  their  superiority  in  fleetness  may  have 
been  due  to  having  slightly  longer  legs  than  those 
which  were  overtaken  by  the  wolves.  Now,  if  in 
this  species  of  deer  length  of  limb  continued  to  be 
the  quality  seized  upon  by  natural  selection,  it  would 
come  about  in  the  course  of  a  number  of  generations 
that  a  variety  of  deer  (though,  as  yet,  of  the  same 
species)  having  unusually  long  limbs  and  greatly 
excelling  in  speed  would  be  developed.  Animals  of 
this  variety  would  be  likely  to  wander  away  from 
their    shorter-legged    congeners,    and    thus    might 


come  to  inhabit  a  region  difl^erent  in  climate,  food- 
supply,  and  other  conditions.  Under  these  changed 
surroundings,  or  environment,  a  further  natural 
selection  would  take  place,  superiority  in  some  other 
bodily  quality  determining  which  should  survive. 
These  changes  would  go  on  progressively,  and,  in 
the  end,  a  new  species  of  deer  would  result.  The 
change  in  specific  character  would  be  facilitated  and 
perhaps  conditioned  by  the  variety  being  separated 
from  the  parent  stock. 

It  is  upon  considerations  such  as  these  that  natu- 
ral selection  is  set  forth  as  the  eflScient  cause  of  or- 
ganic evolution.  That  natural  selection  is  a  com- 
petent cause  for  producing  varieties  of  the  same 
species,  is  admitted  by  all,  but  there  is  yet  some  dif- 
ference of  opinion  whether  in  the  same  way  deriva- 
tion of  species  from  species  could  take  place.  The 
balance  of  opinion  is  decidedly  in  favor  of  the  effi- 
ciency of  natural  causes  to  effect  derivation,  the 
chief  of  these  causes  being  natural  selection. 

The  writer  hopes  that  the  present  paper  has  en- 
abled the  reader  to  clearly  apprehend  the  truth  of 
the  following  propositions  : 

1.  Darwin  discovered  and  virtually  demonstrated 
the  existence  of  a  great  principle  of  natural  selection 
pervading  the  organic  kingdom. 

2.  He  set  forth  this  principle  as  an  explanation 
of  the  process  by  which  the  evolution  of  the  organic 
kingdom  has  been  effected. 

3.  The  evidences  of  organic  evolution  are  quite 
apart  from  the  evidences  of  natural  selection  as  its 
cause. 

One  other  concluding  remark  may  be  made : 
Darwin,  by  offering  an  hypothesis  to  explain  or- 
ganic evolution,  caused  general  attention  to  be  given 
to  the  theory  or  scientific  doctrine  of  evolution. 
Since  then,  evolution  has  been  the  key-note — the 
guiding  idea — to  discoveries  in  almost  every  depart- 
ment of  knowledge.  The  theory  of  evolution,  by 
thus  stimulating  the  intellectual  activity  of  our  age, 
has  been,  and  much  more  is  destined  to  be,  of  in- 
calculable service  to  mankind. 

Union  College,  Schenectady,  N.  Y. 

[The  four  numbers  of  the  Science  News  con- 
taining this  valuable  and  interesting  article  in  full, 
will  be  sent  to  any  address  on  receipt  of  twenty-five 
cents.] 


INTERESTING  SCIENTIFIC  EXHIBITS. 

At  the  recent  conversazione  of  the  Royal  Society 
at  Burlington  House,  given  by  Professor  G.  G. 
Stokes,  M.  A.,  president,  among  the  scientific  ob- 
jects of  interest  exhibited  was  a  new  adjunct  to  the 
optical  lantern,  invented  by  Mr.  Eric  S.  Bruce,  and 
called  by  him  the  "electro-graphoscope."  It  con- 
sisted of  a  white  lath  about  an  inch  wide  and  iS 
inches  long,  which  was  made  to  rotate  windmill 
fashion  by  an  electro-magnetic  motor;  a  picture  then 
thrown  on  the  rotating  lath  by  the  magic  lantern 
was  visible  in  its  entirety,  on  the  principle  of  the  re- 
tention of  vision ;  the  background  some  distance 
behind  the  lath  was  also  visible,  hence  the  picture 
cast  by  the  lantern,  which  was  one  representing  a 
statue,  seemed  to  stand  out  in  midair. 

Mr.  A.  W.  Clayden  exhibited  a  shallow  vessel 
containing  water,  with  projecting  flat  horizonial 
pieces  of  zinc  shaped  to  represent  Europe  and 
America,  while  the  water  represented  the  oceans. 
Then,  by  means  of  a  dozen  or  more  small  pipes,  jets 
of  air  were  blown  over  the  water  in  such  a  manner 
that  all  the  trade  and  other  regular  winds  were  thus 
represented ;  the  result  was  that  the  surface  of  the 
water  took  up  motions  representing  the  Gulf  Stream, 
the  cold  current  flowing  down  the  coast  of  Labrador, 
and  that  other  actual  oceanic  currents  were  imi- 
tated. 
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In  an  experiment  shown  by  Mr.  Shelford  Bidwell, 
a  bar  of  iron,  which  has  undergone  certain  prelimi- 
nary treatment,  is  placed  close  to  a  small  reflecting 
magnetometer.  When  the  iron  is  illimiinated  by 
an  oxyhydrogen  lamp,  it  instantly  deflects  the  mag- 
netometer needle,  as  is  evidenced  by  the  movement 
of  the  spot  of  light  upon  the  scale ;  and  when  the 
illumination  is  cut  off,  the  spot  of  light  at  once  goes 
back.  The  preparation  of  the  iron  consists  in  iirst 
magnetizing  it  by  a  current  of  electricity  passed 
through  a  surrounding  coil,  and  then  very  perfectly 
demagnetizing  it  by  a  reversed  current  of  suitable 
strength.  Its  magnetic  condition  is  thus  rendered 
unstable,  and  its  susceptibility  appears  to  be  greater 
for  a  small  magnetizing  force  acting  in  the  same  di- 
rection as  that  by  which  the  bar  was  at  first  mag- 
netized than  for  an  equal  small  force  in  the  opposite 
direction.  In  the  experiment  the  end  of  the  iron 
rod  was  about  half  an  inch  from  the  end  of  the  sus- 
pended magnetometer  needle;  .the  bar  of  iron  was  6 
inches  long  and  'A  inch  in  diameter.  The  whole  of 
the  bar  was  illuminated  to  produce  the  deflection. 
The  instrument  was  so  sensitive  that  it  was  affected 
by  the  iron  in  the  wheels  of  cabs  moving  in  the 
court  yard  outside ;  the  disturbance  was  not  due  to 
the  vibrations  of  the  ground  set  up  by  the  cabs. 

Mr.  J.  W.  Swan  exhibited  a  Gramme  ring,  rotat- 
ing under  the  influence  of  the  magnetism  of  the 
earth.  Within  a  shallow  circular  brass  box,  about 
five  inches  in  diameter,  twenty  little  coils  of  insulated 
wire  were  disposed  near  the  circumference;  each 
coil  consisted  of  400  turns  of  wire,  making  8,000 
turns  altogether.  The  resistance  of  the  coil  when 
the  current  was  split  was  forty  or  fifty  ohms,  the 
current  passing  in  the  ring  was  about  half  an 
ampere.  This  ring  was  free  to  turn  on  a  vertical 
pivot,  and  continued  to  turn  steadily,  under  the  in- 
fluence of  the  magnetism  of  the  earth. 

Mr.  II.  Brereton  Baker  performed  some  curious 
experiments,  as  follows,  on  non-combustion  in  dried 
oxygen  :  i .  Charcoal  was  heated  to  redness  in 
dried  oxygen  without  any  visible  combustion.  The 
oxygen  had  been  in  contact  with  the  drying  agent 
for  two  months.  2.  Sulphur  was  distilled  in  oxy- 
gen dried  by  phosphorus  pentoxide  for  five  years; 
no  flame  was  seen.  In  moist  oxygen,  sulphur  burns 
at  a  temperature  of  320°;  its  boiling  point  is  440°. 
3.  Phosphorus  was  distilled  in  o.xygen  dried  in  the 
same  way;  in  boils  at  290°.  In  moist  oxygen  it 
catches  fire  at  about  60°.  4.  Ordinary  phosphorus, 
he  said,  is  not  luminous  at  any  pressure  in  dried 
oxygen. 

Captain  H.  Capel  L.  Ilolden  exhibited  a  chrono- 
graph for  measuring  the  velocity  of  projectiles  and 
small  periods  of  time.  Mr.  William  Crookes  ex- 
hibited a  great  photographic  map  of  the  solar  spec- 
trum, taken  by  means  of  a  Rowland's  grating.  Mr. 
C,  V.  Boys  exhibited  some  useful  applications  of 
fibers  of  quartz.  Professor  J.  W.  Judd  exhibited 
specimens  of  Egyptian  blue  recently  made  by  Pro- 
fessor Fouque,  who  discovered  the  ancient  coloring 
matter  to  consist  chiefly  of  silicate  of  lime  and  sili- 
cate of  copper.  Mr.  Killingworth  Hedges  exhibited 
an  automatic  safety  device  for  use  in  connection 
with  electric  light  circuits  when  alternating  current 
transformers  are  employed. — Scientific  American. 
*»► 

WHY  SIXTY  SECONDS  MAKE  A  MINUTE. 
Why  is  our  hour  divided  into  60  minutes,  each 
minute  into  60  seconds,  etc. .''  Simply  and  solely 
because  in  Babylon  there  existed,  by  the  side  of  the 
decimal  system  of  notation,  another  system,  the 
sexagesimal,  which  counted  by  sixties.  Why  that 
number  should  have  been  chosen  is  clear  enough, 
and  it  speaks  well  for  the  practical  sense  of  those 
ancient  Babylonian  merchants.  There  is  no  num- 
ber which  has  so  many  divisorB  as  60.     The  Baby- 


lonians divided  the  sun's  daily  journey  into  24  para- 
sangs,  or  710  stadia.  Each  parasang  or  hour  was 
subdivided  into  60  minutes.  A  parasang  is  about  a 
German  mile,  and  Babylonian  astronomers  com- 
pared the  progress  made  by  the  sun  during  one 
hour  at  the  time  of  the  equinox  to  the  progress 
made  by  a  good  walker  during  the  same  time,  both 
accomplishing  one  parasang.  The  whole  course  of 
the  sun  during  the  24  equinoctial  hours  was  fixed  at 
24  parasangs,  or  720  stadia,  or  360  degrees.  This 
system  Avas  handed  on  to  the  Greeks,  and  Ilippar- 
chus,  the  great  Greek  philosopher,  who  lived  about 
150  B.  C.  introduced  the  Babylonian  hour  into 
Europe.  Ptolemy,  who  wrote  about  140  A.  D.,  and 
whose  name  still  lives  in  that  of  the  Ptolemaic  sys- 
tem of  astronomy,  gave  still  wider  currency  to  the 
Babylonian  way  of  reckoning  time.  It  was  carried 
along  on  the  quiet  stream  of  traditional  knowledge 
through  the  Middle  Ages,  and.  strange  to  say,  it 
sailed  down  safely  over  the  Niagara  of  the  French 
Revolution.  For  the  French,  when  revolutionizing 
weights,  measures,  coins,  and  dates,  and  subjecting 
all  to  the  decimal  system  of  reckoning,  were  in- 
duced by  some  unexplained  motive  to  respect  our 
clocks  and  watches,  and  allowed  our  dials 
to  remain  sexagesimal,  that  is,  Babvlonian, 
each  hour  consisting  of  60  minutes.  Here  you  see 
again  the  wonderful  coherence  of  the  world,  and 
how  what  we  call  knowledge  is  the  result  of  an  un- 
broken tradition  of  a  teaching  descending  from 
father  to  son.  Not  more  than  about  a  hundred 
arms  would  reach  from  us  to  the  builders  of  the  pal- 
aces of  Babylon,  and  enable  us  to  shake  hands  with 
the  founders  of  the  oldest  pyramids  and  to  thank 
them  for  what  they  have  done  for  us. — Max  Muller. 
in  the  Fortnicjhtly  Review. 


CAVE-DWELLERS  IN  MEXICO. 

A  DI.SPATCII  from  Deming,  New  Mexico,  says : 
"Lieutenant  Schwatka  has  arrived  here.  His  party 
has  been  successful  beyond  expectations  in  their  ex- 
plorations, and  especially  in  southern  Chihuahua, 
where  living  cliff  and  cave-dwellers  were  found  in 
great  abundance,  wild  as  any  of  the  Mexican  tribes 
at  the  time  of  Cortez's  conquest.  The  abodes  they 
live  in  are  exactly  similar  to  the  old,  abandoned 
cliff-dwellings  of  Arizona  and  New  Mexico,  about 
which  there  has  been  much  speculation.  It  was 
almost  impossible  to  get  near  them,  so  wild  and 
timid  wert  they.  Upon  the  approach  of  white  peo- 
ple they  fly  to  their  caves  by  notched  sticks  placed 
against  the  face  of  the  cliffs,  if  too  steep,  although 
they  can  ascend  vertical  stone  faces,  if  there  are  the 
slightest  crevices  for  fingers  and  toes. 

"These  cliff-dwellers  are  sun-worshipers,  putting 
their  new-born  children  out  in  the  full  rays  of  the 
sun  the  first  day  of  their  lives,  and  showing  many 
other  forms  of  devotion  to  the  great  luminary. 
They  are  usually  tall,  lean  and  well-foi-med,  their 
skin  being  a  blackish  red,  much  nearer  the  color  of 
the  negro  than  the  copper-colored  Indian  of  the 
United  States. 

"Schwatka  claims  that  nothing  has  heretofore 
been  known  about  these  people,  except  by  the  half- 
Indian  mountain  Mexicans,  and  thinks  his  investi- 
gation will  be  of  immense  anthropological  and 
archaeological  value.  He  estimates  the  cave  and 
clift-dwellers  to  be  from  3,000  to  12,000  in  number, 
armed  only  with  bows,  arrows  and  stone  hatchets." 


SCIENTIFIC  BREVITIES. 
The  Common  Harebell  {Campanula  rotundi- 
folia),  although  of  a  deep  blue  color,  often  turns 
white  in  the  process  of  drying  for  the  herbarium. 
There  is,  however,  a  white  variety,  and  a  most  curi- 
ous fact  is,  that  the  flowers  of  this  variety  turn  blue 
in  drying. 


Chameleon-like  Spiders. — All  observant  peo- 
ple must  have  seen  the  yellow  spiders  on  yellow 
flowers,  and  white  spiders  on  white  flowers,  that 
catch  bees  and  other  insects  which  visit  the  flowers 
— not  noticing  their  enemies  because  of  their  decep- 
tive coloring.  These  spiders  live  by  their  looks, 
and  never  go  to  the  trouble  of  spinning  a  web. 
James  Angus  considers  that  these  white  and  yellow 
spiders  belong  to  the  same  species,  and  that  they 
can  change  their  color  according  to  the  flower  they 
select. 

Hot  Iron  and  Cold  Water. — If  a  ladle  of  iron 
is  accidentally  spilled  it  will,  of  course,  almost  inev- 
itably do  some  damage  or  injure  some  one.  But 
the  chances  for  the  man  getting  away  from  it  are 
fairly  good  unless  water  is  encountered,  when  there 
is  immediately  such  a  violent  explosion  and  scatter- 
ing of  hot  metal  that  there  is  very  little  chance  for 
the  escape  of  any  one  without  injury.  A  combina- 
tion of  melted  iron  and  water  is  as  dangerous  as 
gunpowder,  and  iron-workers  should  always  take 
pains  to  prevent  such  a  combination  being  possible. 

Relics  of  the  Iron  Age  in  Norway. — Recently 
there  have  been  some  valuable  "finds"  of  antiquities 
belonging  to  tlie  iron  age  in  Norway.  At  Nottero, 
on  the  Christiania  Fjord,  there  were  found  in  a 
mound  some  bones,  an  iron  pot  with  handles,  a 
sword  two  feet  six  inches  long,  the  handle  having 
knobs  of  a  yellow  metal,  an  anvil,  and  a  pair  of 
smith's  tongs.  The  mound,  Nature  says,  was  no 
doubt  at  one  time  situated  close  to  the  sea;  it  is 
now  some  three  hundred  yards  inland.  At  Laurvig 
a  large  number  of  similar  articles  were  discovered  in 
two  mounds. 

Du.sT  Particles  in  the  Air. — xVn  ingenious 
method  has  been  devised  by  Mr.  John  Aitken  for 
counting  the  dust  particles  in  the  atmosphere.  It 
was  found  that  when  the  moisture  is  condensed  in  a 
rarefied  atn\osphere,  each  raindrop  has  a  dust  particle 
for  its  nucleus,  so  that  by  sweeping  a  measured  por- 
tion of  the  air  into  an  exhausted  receiver,  by  means 
of  pure  air,  and  counting  the  number  of  deposited 
drops,  it  is  easy  to  calculate  the  number  of  dust  par- 
ticles in  a  given  volume  of  the  impure  air.  The 
counting  is  managed  by  having  the  silver  plate  in 
the  receiver  divided  into  millimetre  squares,  so  that 
it  is  only  necessary  to  count  the  drops  on  one  square 
millimetre.  Mr.  Aitken  showed  that  the  air  of  a 
hall  contained  400,000  particles  to  the  cubic  centi- 
metre, while  a  specimen  of  air  taken  near  the  roof  of 
the  hall  gave  3,500,000  to  the  cubic  centimetre.  In 
Edinburgh,  on  a  fine  day  after  snow,  the  number  of 
dust  particles  in  the  cubic  centimetre  was  75,000, 
but  in  pure  country  air  the  number  is  often  as  low 
as  5,000. 

A  Very  Curious  Race,  possessing  no  little  in- 
terest for  students  of  natural  history,  and  which  is 
vouched  for  by  our  English  contemporary  Knowledge, 
was  recently  witnessed  in  Westphalia,  the  contest 
being  between  pigeons  and  a  number  of  bees,  the 
respective  owners  of  which  had  wagered  their  favor- 
ites to  win.  The  course  was  three  miles  and  a  half, 
that  being  the  distance  between  the  two  villages  of 
Rhynern  and  Hamme ;  and  a  dovecot  which  hap- 
pened to  be  near  a  hive  was  selected  as  the  winning- 
post.  It  was  found  no  easy  matter  to  mark  the  bees 
so  as  to  make  their  identity  unmistakable,  but  the 
difficulty  was  at  last  surmounted  by  rolling  them  in 
flour  previous  to  starting  them  on  their  journev. 
This,  while  making  them  easily  recognized  on  their 
arrival,  probably  retarded  their  flight;  but,  never- 
theless, and  though  the  pigeons  were  looked  upon 
by  those  interested  as  the  most  likely  winners,  the 
race  resulted  in  a  victory  for  the  bees;  the  first  bee 
arriving  at  the  post  twenty-five  seconds  before  the 
first  pigeon,  and  three  other  bees  before  the  second. 
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Practical  Cljonjistrv  aijd  tlje  ^Irts. 

A  CHINESE  DERRICK. 

TiiK  complicated  arrangement  of  beams, 
cords,  and  knots  represented  in  the  accompa- 
nying illustration,  is  taken  from  an  original 
drawing,  showing  how  the  Chinese  manage 
to  lift  to  their  places  the  large  stones  used  in 
building.  This  primitive  arrangement  evi- 
dently serves  its  purpose  fairly  well,  but  the 
waste  of  time  and  labor  in  erecting  and  using 
it  would  not  be  tolerated  by  western  nations. 
With  this  clumsy  tackle  it  requires  four  hours 
to  elevate  the  block  of  stone  a  distance  of  five 
feet.  In  China,  however,  nothing  is  cheaper 
than  human  labor,  and  the  element  of  time  is 
of  little  account ;  so  they  make  up  by  the 
combined  strength  of  large  numbers  of  work- 
men, for  the  lack  of  the  speedv  and  powerful 
machinerv  used  in  more  enlightened  coun- 
tries. 


The  illustration  is  not  only  a  good  example 
of  Chinese  drawing,  but  it  is  of  value  from 
an  archaeological  point  of  view,  and  may, 
possibly,  contain  a  hint  as  to  the  way  in 
which  the  pyramids  and  other  great  works  of 
antiquity  were  erected.  The  Chinese  arc  the 
most  conservative  of  all  nations,  and  the  in- 
dustrial processes  now  in  use  have  survived 
from  a  remote  antiquity.  It  is  quite  probable 
that  some  such  rude  arrangement  as  the  one 
represented  above,  aided  by  the  strength  of 
hundreds  if  not  thousands  of  slaves,  was  used 
n  raising  the  stones  of  the  pyramids,  and  the 
great  columns  of  the  ancient  Egyptian  tem- 
ples, to  their  present  position. 


The  drawing  was  made  by  a  Chinese  artist 
for  a  correspondent  of  La  Nature^  from 
which  journal  we  reproduce  it. 


ON  ALLOTROPIC  FORMS  OF  SILVER. 

BY    M.    CAREY    LEA. 

[The  following  is  an  abstract  of  Mr.  Lea's  original 
paper  in  the  June  number  of  the  American  Journal 
of  Science,  to  which  all  who  are  interested  in  this 
remarkable  discovery  are  referred  for  further  partic- 
ulars.] 

Silver  is  capable  of  existing  in  allotropic  forms 
possessing  qualities  diifering  greatly  from  those  of 
normal  silver.  There  are  three  such  forms,  or 
rather  three  modifications  of  one  form,  differing 
from  each  other  in  many  respects,  but  all  more 
nearly  related  to  each  other  than  any  one  of  them  to 
normal  silver.  One  of  these  forms  is  soluble  in 
water,  pas.'^ing  readily  to  an  insoluble  form,  and  tliis 
last  may,  by  the  simple  presence  of  a  neutral  sub- 
stance exercising  no  chemical  action  upon  it,  recover 
its  solubility.  Another  form  closely  resembles  gold  in 
color  and  lustre. 

Whether  metallic  silver  shall  be  reduced  from  its 
compounds  in  Its  normal  or  in  an  allotropic  form, 
depends  upon  the  reducing  agent  applied,  so  that  it 
caimot  be  said  with  any  certainty  whether  it  exists 
in  its  compounds  in  its  ordinary  normal  form,  or  in 
an  allotropic  condition  :  the  latter  alternative  seems 
at  least  equally  probable. 

The  forms  of  allotropic  silver  which  I  have  ob- 
tained may  be  classified  as  follows  : 

A.  Soluble,  deep  red  in  solution,  mat  lilac,  blue, 
or  green  whilst  moist,  brilliant  bluish  green  metallic 
when  dry. 

B.  Insoluble,  derived  from  A,  dark  reddish 
brown  whilst  moist,  when  dry  somewhat  resem- 
bling A. 

C.  Gold  silver,  dark  bronze  whilst  wet,  when  dry 
exactly  resembles  metallic  gold  in  burnished  lumps. 
Of  this  form  there  is  a  variety  which  is  copper- 
colored.  Insoluble  in  water,  appears  to  have  no 
corresponding  soluble  form. 

All  these  forms,  if  taken  in  a  pasty  condition  and 
spread  evenly  over  paper  with  a  fine  brush,  take  on 
spontaneously  in  drying  a  lustre  as  high  as  that  of 
metallic  leaf.  C  when  so  treated  would  be  taken  for 
gold  leaf.  But  this  property  is  much  better  seen  by 
brushing  the  pasty  substance  over  glass.  When 
dry,  an  absolutely  perfect  mirror  is  obtained.  The 
particles  next  the  glass,  seen  through  the  glass,  are 
as  perfectly  continuous  as  those  of  a  mercurial 
amalgam,  and  the  mirror  is  as  good.  A  and  H  form 
bluish-green  mirrors,  C,  gold  or  copper-colored 
mirrors. 

All  these  allotropic  forms  of  silver  are  easily  re- 
duced to  an  impalpable  powder.  One  is  surprised 
to  see  what  isapparently  solid  burnished  metal  break 
easily  to  pieces,  and  by  moderate  trituration  yield  a 
fine  powder. 

A.     Soluble  Allotropic  Silver. 

A  solution  of  ferrous  citrate  added  to  one  of  a  sil- 
ver salt  produces  instantly  a  deep  red  liquid.  (Fer- 
rous tartrate  gives  the  same  reaction,  but  is  less  ad- 
vantageous.) These  red  solutions  may  either 
exhibit  tolerable  permanency  or  may  decolorize, 
letting  fall  a  black  precipitate.  It  is  not  necessary 
to  prepare  the  ferrous  salt  in  an  isolated  form  ;  a 
mixture  of  ferrous  sulphate  and  sodic  citrate  answers 
perfectly. 

When,  however,  concentrated  solutions  are  used 
with  a  large  excess  of  ferrous  sulphate  and  a  still 
larger  one  of  alkaline  citrate,  the  liquid  turns  almost 
completely     black.       It      should     be     stirred     very 


thoroughly  for  several  minutes,  to  make  sure  that 
the  whole  of  the  precipitated  silver  citrate  is  acted 
upon  by  the  iron.  After  standing  for  ten  or  fifteen 
minutes,  the  liquid  may  be  decanted  and  will  leave  a 
large  quantity  of  a  heavy  precipitate  of  a  fine  lilac- 
blue  color.  It  is  best  to  adhere  closely  to  certain 
proportions.  Of  a  ten  per  cent,  solution  of  silver 
nitrate,  Joo  c.  c.  may  be  placed  in  a  precipitating 
jar.  In  another  vessel  are  mixed  200  c.  c.  of  a  thirty 
per  cent,  solution  of  pure  ferrous  sulphate  and  280 
c.  c.  of  a  forty  per  cent,  solution  of  sodic  citrate. 
(The  same  quantity  of  ferrous  sulphate  or  of  sodic 
citrate  in  a  larger  quantity  of  water  will  occasion 
much  loss  of  the  silver  product.)  I  think  some  ad- 
vantage is  gained  by  neutralizing  the  ferrous  solu- 
tion, which  has  a  strong  acid  reaction,  with  solution 
of  sodium  hydroxide:  as  much  may  be  added  as  will 
not  cause  a  permanent  precipitate.  To  the  quanti- 
ties already  given,  about  50  c.  c.  of  10  per  cent, 
soda  solution.  The  reaction  takes  place  equally 
well  without  the  soda,  but  I  think  the  product  is  a 
little  more  stable  with  it.  The  mixed  solution  is  to 
be  added  at  once  to  the  silver  solution. 

The  beautiful  lilac  shade  of  the  precipitate  is 
rather  ephemeral.  It  remains  for  some  time  if  the 
precipitate  is  left  under  the  mother  water,  but  when 
thrown  upon  a  filter,  it  is  scarcely  uncovered  before 
the  lilac  shade  disappears  and  the  precipitate  takes  a 
deep  blue  color,  without  losing  its  solubility.  It 
may  be  washed  either  on  a  filter  or  by  decantation, 
with  any  saline  solution  in  which  it  is  insoluble  and 
which  does  not  affect  it  too  much.  On  the  whole, 
ammonic  nitrate  does  best,  but  sodic  nitrate,  citrate, 
or  sulphate  may  be  used,  or  the  corresponding 
ammonia  salts.  Although  in  pure  water  the  pre- 
cipitate instantly  dissolves  with  an  intense  blood 
red  color,  the  presence  of  five  or  ten  per  cent,  of  any 
of  these  salts  renders  it  perfectly  insoluble.  I  have 
usually  proceeded  by  adding  to  the  precipitate  (after 
decanting  the  mother  water  as  completely  as  maybe 
and  removing  as  much  more  as  possible  with  a 
pipette),  a  moderate  amount  of  water;  for  the  above 
quantities  about  150  c.  c.  Much  less  would  dissolve 
the  precipitate  but  for  the  salts  present :  this  much 
will  dissolve  the  greater  part  but  not  the  whole, 
which  is  not  necessary.  A  little  of  a  saturated  solu- 
tion of  ammonic  nitrate  is  to  be  added — just  enough 
to  effect  complete  precipitation. 

The  substance  contained  on  an  average  97.27  per 
cent,  of  silver. 

The  content  of  silver  in  the  various  products  was 
very  carefully,  and  I  believe  I  may  say  quite  accu- 
rately, determined:  it  was  extremely  high,  always 
above  97  per  cent.  As  already  remarked,  this  vir- 
tually excludes  the  presence  of  all  elements  except 
hydrogen  and  possibly  oxygen.  These  elements 
were  carefully  searched  for,  but  their  presence  could 
not  be  detected.  To  suppose  that  we  had  to  do 
with  a  mixture  in  which  some  compound  of  silver 
was  mixed  with  metallic  silver  was  not  possible,  for 
as  the  whole  was  soluble  we  should  still  have  to  ad- 
mit the  solubility  of  silver. 

We  have  consequently  to  deal  with  a  substance 
containing  over  97  per  cent,  of  silver,  and  neither 
hydrogen  nor  oxygen  in  combination  with  it.  the 
remaining  2  or  3  per  cent,  fully  accounted  for  by 
ferric  oxide  and  citric  acid  determined  as  present  as 
accidental  impurity;  the  substance  itself  readily 
amalgamating  with  mercury  by  simple  friction, 
nevertheless  abundantly  soluble  in  water.  If  I  had 
been  able  to  find  any  other  explanation  for  these 
facts  without  admitting  the  solubility  of  silver,  I 
should  have  adopted  it.     But  none  presented  itself. 

B.     Insoluble  Form  of  the  Foregoing. 

The  solution  of  the  blue  product  just  described  is 
influenced  in  a  remarkable  way  by   the  addition  of 
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almost  any  neutral  substance.  So  far  I  have  not 
found  any  that  does  not  precipitate  it.  Not  only 
saline  solutions  do  this,  but  even  a  solution  of  gum 
arable. 

Neutral  salts  may  precipitate  the  silver  in  either  a 
soluble  or  an  insoluble  form.  Alkaline  sulphates, 
nitrates  and  citrates  throw  down  the  soluble  form, 
magnesium  sulphate,  cupric  sulphate,  ferrous  sul- 
phate, nickel  sulphate,  potassium  bichromate  and 
ferro  cyanide,  barium  nitrate,  even  silver  nitrate  and 
other  salts  throw  down  a  perfectly  insoluble  form. 
The  soluble  form  constitutes  a  blue  or  bluish  black 
precipitate;  the  insoluble,  a  purple  brown,  which 
by  repeated  washing,  by  decantation  or  otherwise, 
continually  darkens. 

What  is  very  curious  is  that  the  insoluble  form 
may  be  made  to  return  to  the  soluble  condition. 
Many  substances  are  capable  of  effecting  this 
change.  Sodium  borate  does  so,  producing  a  brown 
solution,  potassium  and  sodium  sulphate  produce  a 
yellowish  red  solution  and  ammonium  sulphate  a 
red  one.  None  of  these  solutions  has  the  same 
blood-red  color  as  the  original  solution  ;  the  form  of 
silver  seems  to  change  with  the  slightest  change  of 
condition. 

Sometimes  the  substance  will  spontaneously  pass 
into  a  soluble  form.  A  specimen,  rendered  insolu- 
ble by  precipitation  with  ferrous  sulphate,  after 
much  washing  began  to  run  through,  not  only  as  a 
suspension,  which  often  happens,  but  as  a  solution, 
clearing  itself,  after  a  day  or  two,  of  insoluble  por- 
tions and  furnishing  a  rose-red  solution.  I  have 
kept  this  solution  in  a  corked  vial  for  eight  months, 
during  which  time  it  has  remained  unchanged. 

Analysis. — A  specimen  dried  in  vacuo  over  sul- 
phuric acid  gave  : 

No.  I     .     .     .     .   97.17  percent,  silver. 
No.  2     ....  97.10        "  " 

A  specimen  dried  first  in  vacuo  and  then  at  100'^ 
C.,  lost  in  the  second  drying  .88  per  cent,  water. 

So  that  the  substance  dried  at  100"  contained 
97.96  per  cent,  of  silver.  The  remaining  2.04  per 
cent,  consisted  of  ferric  oxide  and  citric  acid. 

C.      Gold-  Yellow  and  Copper-colored  Silver. 

It  has  been  long  known  that  golden-yellow  specks 
would  occasionally  show  themselves  in  silver  solu- 
tions, but  could  not  be  obtained  at  will,  and  the 
quantity  thus  appearing  was  infinitesimal.  Proba- 
bly this  phenomenon  has  often  led  to  a  supposition 
that  silver  might  be  transmuted  into  gold.  This 
\ellow  product,  however,  is  only  an  allotropic  form 
of  silver,  but  it  has  all  the  color  and  brilliancy  of 
gold,  a  fact  which  was  apparent  even  in  the  minute 
specks  hitherto  obtained. 

By  the  means  presently  to  be  described,  silver  can 
be  converted  wholly  into  this  form.  It  is  a  little 
curious  that  its  permanency  seems  to  depend  en- 
tirely on  details  in  the  mode  of  formation.  I  found 
iiinnv  ways  of  obtaining  it,  but  in  a  few  months  the 
s  prcser\ed  changed  spontaneously  to  nor- 
>er.  This  ii;ii>pencd  even  in  well  closed 
1  he  normal  silver,  produced  'in  this  way  is 
c.'vquisiLcly  beauuiul.  1l  has  a  pure  and  perfect 
white  color  like  the  finest  frosted  jewelers'  silver, 
almost  in  fact  exceeding  the  jewelers'  best  products. 
I  found,  however,  one  process  by  which  a  quite  per- 
manent result  could  be  obtained.  Specimens  made 
by  it  in  November  of  1886  are  now,  at  the  end  of 
thirty  months,  unchanged. 

In  forming  the  blue  product  which  I  have  called 
A,  very  concentrated  solutions  were  necessary.  C, 
on  the  contrary,  is  best  obtained  from  very  dilute 
ones.     The  following  proportions  give  good  results. 

Two  mixtures  are  to  be  prepared  :  No.  i,  contain- 
ing 200  c.  c.  of  a  ten  per  cent,  solution  of  silver  ni- 
trate,    200   c.   c.   of  twenty    per    cent,    solution    of 


Rochelle  salt  and  800  c.  c.  of  distilled  water.  No. 
2,  containing  107  c.  c.  of  a  thirty  per  cent,  solution 
of  ferrous  sulphate,  200  of  a  twenty  per  cent,  solu- 
tion of  Rochelle  salt  and  800  of  distilled  water.  The 
second  solution  (which  must  be  mixed  immediately 
before  using  onlj')  is  poured  into  the  first  with  con- 
stant stirring.  A  powder,  at  first  glittering  red, 
then  changing  to  black,  falls,  which  on  the  filter  has 
a  beautiful  bronze  appearance.  After  washing  it 
should  be  removed  whilst  in  a  pasty  condition  and 
spread  over  watch  glasses  or  flat  basins  and  allowed 
to  dry  spontaneously.  It  will  be  seen  that  this  is  a 
reduction  of  silver  tartrate  by  ferrous  tartrate.  The 
metallic  silver  formed  by  reduction  with  ferrous 
citrate  and  ferrous  tartrate  is  in  an  allotropic  condi- 
tion ;  with  ferrous  oxalate  this  result  does  not  seem 
to  be  produced. 

Although  the  gold-colored  silver  (into  which  the 
nitrate  used  is  wholly  converted)  is  very  permanent 
when  dry,  it  is  less  so  when  wet.  In  washing,  the 
filter  must  be  kept  always  full  of  water :  this  is  es- 
sential. It  dries  into  lumps  exactly  resembling 
highly  polished  gold,  especially  the  surfaces  that 
have  dried  in  contact  with  glass  or  porcelain.  For 
this  substance  has  in  a  high  degree  the  property 
already  described  in  forms  A  and  B — that  of  drying 
with  the  particles  in  optical  contact.  When  the 
thick  pasty  substance  is  extended  over  glazed  paper, 
it  dries  with  the  splendid  lustre  of  gold  leaf,  with 
this  essential  difference,  that  these  allotropic  forms 
of  silver  B  and  C  assume  spontaneously  in  drying 
the  high  degree  of  brilliancy  which  other  metallic 
surfaces  acquire  by  elaborate  polishing  and  burnish- 
ing. By  brushing  a  thick  paste  of  this  substance 
evenly  over  clean  glass,  beautiful  gold-colored  mir- 
rors are  obtained  ;  the  film  seems  to  be  entirely  con- 
tinuous and  the  mirror  is  \ery  perfect. 

By  continued  washing  the  precipitate  changes 
somewhat,  so  that  in  drying  it  takes  on  a  coppery 
rather  than  a  golden  color,  and  is  rather  less  lus- 
trous, though  still  bright  and  permanent. 

Two  silver  determinations  by  conversion  into 
chloride  made  in  November,  1886,  gave  : 

No.  I     .     .     .     .  97.81  per  cent,  silver. 

No.  2  .  .  .  .  97.86  " 
Recently  these  experiments  have  been  repeated 
and  the  washing  was  more  successful.  Ferric  tar- 
trate adheres  very  obstinately  and  after  a  time  wash- 
ing with  water  ceases  to  remove  it.  Stronger  means 
cannot  be  employed  without  affecting  the  substance 
itself     These  last  determinations  gave  : 

No.  I     .     .     .       98. 750  per  cent,  silver. 

No.  2     .     .     .      98.749        "  " 

The  residue  of  No.  2  was  examined  and  consisted 
almost  wholly  of  ferric  citrate. 


PRACTICAL  RECIPES. 

Indelible  Anilin  Ink  is  prepared  as  follows : 
Two  solutions  are  prepared  separately:  (i)  Cop- 
per chloride,  8.5  Gr. ;  sodium  chloride,  10.6  Gr. ; 
amnionic  chloride,  5.3  Gr. ;  water,  60.0  Gr.  (2) 
Anilin  chloride,  200  Gr. ;  gum,  8.0;  glycerine, 
100  Gr. ;  water.  42.0  Gr.  One  part  of  solution  (i) 
is  mixed  with  four  parts  solution  (2),  when  the  ink 
is  ready  for  use. 

Iridescent  Paper. — The  following  formula  is 
recommended,  but  we  have  had  no  opportunity  ol 
testing  it,  and  can  only  give  it  for  what  it  is  worth  : 
Boil  in  water  8  parts  (by  weight)  of  nut-galls,  5 
parts  of  sulphate  of  iron,  4  each  of  sal-ammoniac 
and  sulphate  of  indigo,  and  >»  part  of  gum  arable. 
Wash  the  paper  in  this  decoction,  and  then  expose 
it  to  the  fumes  of  ammon  a  until  the  desired  result 
is  reached. 

Light  in  the  Photo<;rapiikr's  Dark  Ciiamhkr. 
— The  window  of  the  dark  chamber  may  be  made  of 


glass  coated  with  the  following  composition  :  Ace- 
tate of  lead,  10  parts;  water,  loo  parts;  gelatine, 
sufficient.  Dissolve,  and  add  with  constant  agita- 
tion :  Potassium  chromate,  6  parts;  potassium  bi- 
chromate, 4  parts.  Another  formula  is  the  follow- 
ing :  Dissolve  5  parts  of  carmine  in  40  parts  of 
water  of  ammonia.  Mix  water  450  parts,  nitric 
acid  2  parts,  glycerine  7  parts,  and  dissolve  in  the 
mixture  50  parts  of  gelatine;  mix  the  two  solutions, 
and  apply  hot  to  the  glass  with  a  flat  brush  as  many- 
coats  as  may  be  required.  The  light  is  made  more 
pleasant  by  covering  the  window  with  one  or  two 
thicknesses  of  thin  yellow  paper. 

Colored  P'ire.s. — According  to  Siuld.  Apothek. 
Zig.  the  following  mixtures  produce  lights  of  bril- 
liancy equal  to  that  of  electricity.  The  cost  of  some 
of  the  ingredients  would  be  objectionable,  and  the 
usual  precautions  against  explosion  should  be  taken. 
The  ingredients  must  always  be  pulverized  sepa- 
rately, and  only  mixed  by  carefully  sifting  together. 

While  Fire. — Equal  parts  of  sulfonal  and  potas- 
sium chlorate  in  fine  powder  are  carefully  mixed. 
Two  grams  furnish  an  intense  light. 

Lilac  Fire. — Lithium  carbonate,  5  parts,  and  20 
parts  each  of  sulfonal  and  potassium  chlorate,  each 
in  very  fine  powder,  carefullv  mixed. 

Violet  Fire. —  Magnesium  metal,  powdered,  8 
parts;  potassium  bichromate,  10  parts,  and  potas- 
sium permanganate,  16  parts,  carefully  mixed. 


LABORATORY  NOTES. 

Testing  Filtering  Paper. — In  testing  filtering 
paper,  one  feature,  among  others,  should  be  specially 
paid  attention  to,  namely,  the  rapidity  with  which 
liquid  will  spread  over  a  given  surface.  This  may 
be  ascertained  tiy  fastening  to  a  frame  a  series  of 
equal  strips  of  various  filtering  papers,  and  then 
immersing  then  simultaneously  in  water.  The 
exact  time  of  immersion  being  noticed,  it  only  re- 
mains to  wait  until  upward  diffusion  stops,  and  then 
to  read  off,  on  the  scale  to  which  each  strip  is  fas- 
tened, the  degree  or  mark  to  which  difl'usion  ex- 
tended. 

Standardising  Permanganate.— Many  analysts 
still  prefer  to  standardise  their  permanganate  with 
pianoforte  wire,  but  the  trouble  always  is  to  exclude 
the  air  after  the  iron  has  dissolved.  Jaiiode  oper- 
ates as  follows:  The  iron  is  dissolved  in  boiling 
acid  in  a  flask,  which  is  closed  by  a  cork,  through 
which  goes  a  doubly-bent  tube,  the  end  of  which  is 
made  to  dip  into  a  beaker  containing  a  solution  of 
sodium  bicarbonate.  When  solution  is  complete, 
and  the  liquid  allowed  to  cool,  the  soda  solution 
finds  its  way  into  the  flask,  but,  no  sooner  have  a 
few  drops  got  in,  than  an  evolution  of  carbonic  acid 
gas  drives  the  fluid  back. 

On  a  Method  of  Avoiding  "Bumping"  in 
Distillation. — Markownikoff  has  suggested  the 
use,  in  place  of  platinum  wire,  charcoal,  etc.,  intro- 
duced into  solutions  to  prevent  bumping  during 
ebullition,  a  few  thin  capillary  glass  tubes,  three  to 
ten  mm.  in  length,  sealed  at  one  end.  Under  these 
circumstances  the  boiling  goes  on  quietly,  both  at 
the  ordinary  and  at  reduced  pressures,  even  when  a 
finely  divided  precipitate  like  barium  sulphate  ex- 
ists in  a  saline  aqueous  solution.  Even  caustic 
soda  solution  may  be  made  to  boil  quietly  in  this 
way.  Branner  recommends  that  the  tubes  be  made 
of  different  sizes,  so  as  to  float  in  difltrent  layers  of 
the  liquid.  For  the  c^stillation  of  concentrated 
acids  he  has  found  this  method  invaluable.  Another 
method,  suggested  by  Mr.  S.  E.  Parkhill,  is  to 
slightly  roughen  the  interior  surface  of  the  flask,  by 
introducing  fluor-spar  and  sulphuric  acid,  and  evolv- 
ing a  little  hydrofluoric  acid  in  the  usual  manner. 
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VEGETABLES  AND  FRUITS. 

Among  the  infinite  variety  of  forms  into 
which  the  diflerent  parts  and  organs  of  plants 
are  developed,  we  find  some  of  our  choicest 
and  most  valuable  food  products.  The  leaves 
of  many  plants,  like  the  lettuce,  chicory, 
dandelion,  parsley,  etc.,  are  largely  consumed 
as  salad  or  cooked  as  "greens."  In  celery, 
we  do  not  eat  the  leaf,  but  an  abnormally 
thickened  petiole,  or  leaf-stalk,  and  asparagus 
heads  are  the  young  shoots,  gathered  before 
they  develop  into  branches. 

It  is  highly  necessary  for  the  preservation 
of  a  plant  that  its  seeds  should  be  spread 
widely  over  the  ground,  and  we  find  that  the 
fully  developed  seeds  of  many  plants  are  sur- 
rounded by  a  pericarp  of  substances  attrac- 
tive and  palatable  to  animals.  In  the  apple 
and  quince,  the  calyx  leaves  and  receptacle 
become  altered  and  fleshy,  to  form  the  edible 
part  of  the  fruit.  The  strawberry  is  not  a  true 
berry  at  all,  for  the  fruit  is  not  a  ripened  pistil, 
but  an  enlarged  and  fleshy  receptacle,  or  ex- 
tremity of  the  flower-stalk,  thickly  dotted  over 
with  the  minute  ripened  ovaries  containing  the 
seed,  and  usually  mistaken  for  the  seeds  them- 
selves. The  fig,  also,  consists  of  such  an  en- 
larged receptacle,  but  it  has  been,  as  it  were, 
turned  inside  out,  and  the  seed-like  ovaries  are 
on  the  inside.  A  ripened  rose-hip  shows  the 
.same  structure  in  a  lesser  degree.  Mulberries 
and  pineapples  consist  of  the  ripened  pro- 
ducts of  many  flowers,  placed  on  a  common 
receptacle,  which  is  itself  a  part  of  the  edible 
mass.  The  Gaultheria,  or  chcckerberry,  is 
not  a  berry,  but  tlie  thickened  calyx  of  the 
flower,  which  encloses  a  dry  pod  containing 
the  seed. 

The  true  berry  is  a  permanently  closed, 
ripened,  fleshy  pistil,  inclosing  the  seeds. 
Familiar  examples  are  the  grape,  currant, 
and  cranberry,  as  well  as  the  orange,  pump- 
kin, and  gourd.  The  peach,  plum,  etc.,  are 
known  as  drupes,  or  stone-fruits,  in  which 
the  inner  part'  of  the  pericarp,  or  ripened 
pistil,  is  hard  and  bone-like,  enclosing  the 
seed,  while  outside  of  this  is  the  fleshy  edible 
layer.  The  raspberry  and  blackberry  are  not 
true  berries,  but  are  composed  of  a  number  of 
little  drupes,  or  drupelets,  placed  together 
upon  an  elongated  receptacle.  In  the  rasp- 
berry, the  drupelets  are  readily  detached  from 
the  receptacle,  but,  in  the  blackberry,  the 
whole  coheres  strongly  together,  and  the  re- 
ceptacle is  eaten  with  the  rest  of  the  fruit. 
A  nut  is  a  stone-fruit,  or  drupe,  in  which  the 
fleshy  part  is  absent.  The  true  seed  is  in- 
closed within  the  shell,  forming  the  edible 
part. 

There  are  others  plants  in  which  the  ripened 
pistil  opens  at  maturity,  freeing  the  seeds 
within.  The  pea  and  bean  are  familiar  ex- 
amples.    The  undeveloped  seeds  of  the  former 


delight  our  appetite  as  green  peas,  while  the 
unripened  pistil  and  seeds  of  the  bean  arc 
boiled  together,  and  appear  as  "string  beans." 

The  modifications  of  roots  also  furnish 
many  valuable  vegetables.  Most  of  these, 
however,  are  not  true  roots,  but  subterranean 
stems,  as  is  shown  by  the  presence  of  buds, 
or  scars  where  buds  have  previously  formed 
and  dropped  off".  The  so-called  roots  of  gin- 
ger and  sweet-flag  are  mereh'  thickened  por- 
tions of  a  subterranean  stem,  called  the 
rhizoma,  or  root-stock.  Tubers,  like  the 
potato  and  Jerusalem  artichoke,  (which,  by 
the  way,  is  not  an  artichoke,  and  did  not 
originate  in  Jerusalem),  are  the  enlarged 
buds  of  these  subterranean  branches,  in  which 
a  large  proportion  of  starch  has  been  depos- 
ited. Examples  of  a  similar  tendency  to 
form  tubers  have  been  observed  in  the  stems 
of  the  potato-plant  above  the  ground. 

A  bulb,  like  the  onion,  is  formed  by  the 
enlargement  of  the  leaves  of  an  underground 
stem,  as  shown  by  the  scales  or  layers  of 
which  it  is  composed.  Solid  bulbs,  or  corms, 
are  not  true  bulbs,  but  an  enlarged  under- 
ground stem.  In  the  turnip,  beet,  and  radish, 
the  upper  part  of  the  root  itself  shares  in  the 
enlargement,  so  that  these  vegetables  are  of  a 
compound  nature.  The  object  of  these  under- 
ground enlargements  is,  evidently,  to  lay  up  a 
store  of  nourishment  for  the  plant  during  the 
succeeding  season.  The  cauliflower  furnishes 
an  example  of  the  use  of  the  undeveloped 
flowers  of  a  plant  as  an  article  of  food,  and  in 
the  true  artichoke  the  thick,  fleshy  plant- 
scales  are  utilized  in  the  same  manner. 

We  have  thus  seen  that  there  is  hardly  any 
portion  of  a  plant  which  may  not  be  so  modi- 
fied .as  to  become  food  for  man.  We  have 
also  seen  that  the  strawberry,  raspberry,  and 
blackberry  are  not  really  berries,  but  that  the 
squash  and  pumpkin  are;  while  the  potato, 
onion,  and  flag-root  are  not  true  roots.  These 
are  only  a  few  of  the  interesting  lessons  taught 
by  the  science  of  botany — a  science  not  only 
extremely  fascinating  in  itself,  but  one  which 
requires  no  expensive  apparatus  for  its  study, 
and  for  which  every  field,  forest,  and  roadside 
freely  furnishes  a  profuse  supply  of  material 
for  experiment  and  study. 


SILICA  IN  PLANTS. 

Silica  is  a  more  familiar  term  for  silicic 
acid,  of  which  common  sand  is  principally 
composed.  It  is  one  of  the  most  abundant 
substances  in  nature,  and  forms  a  large  pro- 
portion of  the  earth's  crust.  It  is  also  dis- 
tinguished by  its  insoluble  and  refractory 
character,  all  of  the  acids  (except  hydrofluo- 
ric) having  no  action  upon  it,  although  when 
melted  with  the  caustic  alkalies  potash  and 
soda,  it  unites  with  them  to  form  soluble 
compounds.  Strangely  enough,  there  is  a 
modification  or  form  of  silicic  acid  which  is 
soluble  in  water,  and  this  form  often  occurs 


in  the  waters  of  liot  mineral  springs  ;  but  it 
can  only  be  artificially  prepared  in  the  labo- 
ratory by  a  rather  difficult  process. 

And  yet  the  delicate  plant  has  the  power  to 
dissolve  this  refractory  substance  as  it  occurs 
in  the  earth,  and  incorporate  it  into  its  body. 
The  stems  of  the  grasses  and  cereals  are 
strengthened  by  a  very  thin  coating  of  silica, 
regularly  arranged  in  plates.  Some  of  the 
rushes,  such  as  the  Equisetum,  or  horse-tail 
rush,  contain  so  much  silica  that  they  are 
used  for  scouring  and  polishing  purposes. 

How  the  plant  absorbs  the  silica  from  the 
soil  is  a  difficult  matter  to  explain,  although 
it  is  no  more  wonderful  than  many  other 
chemical  reactions  which  take  place  within 
its  cells.  But  in  this  connection  we  would 
call  attention  to  a  form  of  fraud,  which  is 
sometimes  perpetrated  upon  farmers,  where 
artificial  fertilizers  are  offered  for  sale  con- 
taining a  large  proportion  of  infusorial  earth, 
or  finely  divided  silica,  which,  it  is  claimed, 
is  of  great  benefit  to  the  growing  plants  bv 
furnishing  silica  in  a  readily  assimilable  form. 
In  fact,  every  soil  contains  a  superabundance 
of  this  substance,  and  the  process  of  assimila- 
tion is  a  strictly  chemical  one  ;  no  matter  how 
finely  divided  the  silica  may  be,  the  plant 
must  first  act  upon  it  and  render  it  soluble 
before  it  can  make  use  of  it.  P'armers  will 
do  well  to  avoid  all  "silicated"  fertilizers,  and 
spend  no  money  for  an  element  which  is 
abundantly  present  upon  every  farm  in  the 
world. 


A  BOTANICAL  PUZZLE. 

A  LITTLE  greenish-yellow  ffower  grows 
abundantly  in  New  England,  around  old  farm 
houses,  and,  although  originally  introduced 
from  Europe,  has,  to  some  extent,  escaped 
from  cultivation  and  become  naturalized.  It 
is  the  Euphorbia  Cyparissias,  or  cypress- 
spurge,  and  is,  apparently,  one  of  the  most 
innocent  and  simply  con.structed  flowers  im- 
aginable, but  in  reality  it  is  a  snare  and  a  de- 
lusion to  the  amateur  botanist,  who  is 
extremely  fortunate  if  he  can  analyze  it  by 
any  other  method  than  the  one  so  familiar  to 
students  of  "tracing  liack." 

The  flowers  occur  in  umbel-like  terminal 
clusters,  apparently  composed  of  perfect  flow- 
ers, with  calyx,  corolla,  stamens,  and  a  central 
pistil,  but,  in  fact,  this  deceptive  little  blossom 
is  a  compound  flower,  without  calyx  or 
corolla,  and  entirely  monujcious  in  its  nature. 
What  seems  to  be  the  pLstil  is  a  separate 
flower,  mounted  on  its  own  receptacle,  and 
represented  by  the  pistil  alone,  while  the  cir- 
cle of  stamens  surrounding  it,  also  have  each 
a  separate  pedicel,  or  stalk,  and  are  them- 
selves distinct  flowers,  with  all  the  organs 
suppressed  but  a  single  stamen.  The  corolla 
and  calyx  are  nothing  but  an  involucre  of 
bracts  resembling  petals  and  sepals,  and, 
taken  altogether,   the   plant    seems  e.spocially 
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arranged  for  purposes  of  deception,  and  to 
have  made  a  great  eHbrt  to  appear  to  be  what 
it  is  not.  There  are  numerous  other  plants 
belonging  to  the  Euphorbiacea;  family  which 
present  similar  characteristics,  but  the  cypress- 
spurge  is,  perhaps,  the  one  most  likely  to  be 
met  with  in  the  older  parts  of  New  England. 


CARE  OF  THE  HAIR. 
To  keep  the  hair  clean  and  silkj,  it  must  be 
brushed  often  and  regularly;  no  amount  of  combing 
will  produce  a  like  ettect.  Provide  yourself  with  a 
brush  of  the  finest  bristles,  which  must  be  long 
enough  to  penetrate  the  hair  to  the  scalp.  Never 
use  a  wire  brush,  and  a  comb  should  be  used  only  in 
arranging  the  hair.  Abundant  hair  is  an  ornament 
if  properly  cared  for,  but  not  otherwise.  There  is 
no  other  dust-catcher  equal  to  it,  and  particles  of 
dandruff  continually  sifting  from  it  are  anything  but 
cleanly. 

First  wash  the  hair  in  luke-warm  water  with  a 
few  drops  of  ammonia,  or  a  tine  quality  of  soap  may 
be  used.  Shampoo  the  head  thoroughly,  using  a 
nail-brush,  kept  for  the  purpose,  to  cleanse  the 
scalp.  Rinse  well  in  clear  water,  or,  if  the  hair  is 
harsh  and  dry  by  nature,  use  a  little  glycerine  in  the 
rinse  water,  and  if  very  moist,  a  little  glycerine  and 
borax  may  be  used.  Rub  the  head  and  hair  as  dry 
as  possible  with  a  coarse  towel,  then  allow  it  to 
hang  over  the  shoulders,  and  brush  with  a  soft 
brush  till  thoroughly  dry. 

At  bedtime  the  hair  should  be  unfastened  and 
brushed  for  five  or  ten  minutes,  then  gathered  into 
a  loose  braid,  which  will  give  free  access  to  the  air. 
To  allow  the  hair  to  remain  tightly  twisted  and 
fastened  with  hairpins  during  the  night  not  only 
causes  it  to  break  and  becoine  uneven,  but  also  to 
have  an  unpleasant  odor  from  want  of  ventilation. 

Hair  that  is  brushed  regularly  night  and  morning, 
if  only  for  a  few  minutes  at  a  time,  will  require  less 
frequent  washing,  and  meanwhile  will  be  clean  and 
glossy.  Too  much  washing  renders  the  hair  harsh 
and  dry.  It  is  very  beneficial  to  clip  the  ends  of  the 
hair  once  a  month,  after  it  has  been  brushed 
smoothly  down  the  back.  After  this  all  the  forked 
ends  that  remain  should  be  clipped,  as  while  in  this 
condition  there  will  be  no  growth,  and  one  may  as 
well  perform  this  office  for  herself  as  to  employ  the 
professional  hair-dresser. 

The  hair-brush  should  be  of  the  best  unbleached 
bristles,  not  too  closely  set  together,  and  of  good 
length.  It  should  be  kept  free  from  the  gathered 
lint  and  dandruff  by  gently  tapping  the  bristles 
against  some  flat  surface  and  wiping  with  a  cloth 
after  each  time  using.  Occasionally  it  may  be 
washed  in  luke-warm  water  with  a  few  drops  of  am- 
monia. Merely  stand  the  bristles  in  the  water,  not 
allowing  the  back  to  be  wet.  Shake  free  from 
water,  and  stand  in  an  airy  place,  not  in  the  sun,  to 
dry. — The  Sanitary    Volunteer. 

+^v 

CULINARY  RECIPES. 

Devonshire  Cream  Tartlets. — Line  some  tart- 
let pans  with  puff  paste,  and  fill  with  apple  jam  ; 
when  baked,  beat  up  some  cream  and  sugar,  and 
pipe  a  ring  round  each  tartlet  with  the  whipped 
cream. 

Victoria  Tartlets. — Line  some  tartlet  patty 
pans  with  puff  paste,  put  in  the  centre  some  apple 
jam,  flavored  with  essence  of  cloves,  or  a  little  pow- 
dered cloves ;  French  ice  all  over,  and,  when  cold, 
put  a  large  spot  of  red  current  jelly  in  the  centre. 

Beacon.sfielu  Cakes. — Beat  15  eggs,  with  three- 
quarters  of  a  pound  of  sugar,  to  a  stiff  batter;  then 
add    three-quarters   of  a  pound    of  flour,   and    two 


ounces  of  granulated  cocoanut ;  paper  some  small 
hoops,  weigh  in  two  ounces  each,  and  sprinkle  with 
some  granulated  cocoanut. 

Empress  Cakes. — Whisk  14  eggs  and  one  pound 
and  a  half  of  sugar  to  a  light  batter;  then  add  one 
pound  and  a  quarter  of  flour;  flavor  with  essence  of 
lemon  and  grated  nutmeg;  put  into  shallow  tins, 
well  buttered ;  bake,  and,  when  cold,  ice  with  water 
icing,  and  pipe  with  red  current  jelly. 

Noyeau  T.\rts. — Take  half  a  pound  of  ground 
sweet  almonds,  one  ounce  of  ground  bitter  almonrfs, 
and  half  a  pound  of  powdered  sugar;  mix  in  a  mor- 
tar, and  add  six  ounces  of  melted  butter ;  flavor  with 
essence  of  almonds;  line  patty  pans  with  puff  paste, 
put  some  of  the  above  mixture  in  the  centre,  dust 
with  powdered  sugar,  and  bake. 

An  English  Tart. — To  make  an  English  tart,  a 
good-sized  deep  baking-dish  with  an  edge  is  needed, 
some  pastry  and  fruit.  The  pastry  may  be  the  best 
the  cook  can  make,  and  the  fruit  any  kind  that  is  at 
hand, — in  winter  canned  fruit  or  preserves.  Almost 
any  fruit  will  make  a  good  tart, — cherries,  peaches, 
plums,  apricots,  green  gooseberries,  green  gages, 
or  a  mixture  of  several  kinds.  Some  even  go  so  far 
as  to  assert  that  black  currants  make  a  delicious 
tart,  but  that  must  be  an  acquired  taste.  One  of  the 
best  is  made  of  half  red  currants  and  half  raspberries. 
Another  very  good  one  is  blackberry  and  green 
apple. 

Moscow  Buns. — Dissolve  two  ounces  of  yeast  in 
one  quart  of  warm  milk  ;  beat  four  eggs  and  a  quar- 
ter of  a  pound  of  powdered  sugar  together ;  add  the 
milk  to  this ;  rub  half  a  pound  of  butter  into  four 
pounds  of  flour,  and  a  quarter  of  an  ounce  of  mixed 
spice ;  with  these  make  a  bay,  and  add  the  above 
mixture ;  make  into  a  soft  dough,  and  let  it  prove 
for  an  hour;  then  weigh  eight  out  of  every  pound 
of  dough,  mould  round,  and  put  on  tins  well  but- 
tered, nearly  close  together;  wash  over  with  milk, 
and  let  them  prove  for  a  quarter  of  an  hour ;  bake 
in  a  sharp  oven ;  wash  again  with  milk  directly  they 
come  out  of  the  oven. 

Devonshire  Cream. — The  easiest  and  surest 
way  to  make  this  delicate  dish  is  to  steam  it.  Have 
a  wide  tin  pan  for  the  milk  that  will  fit  tightly  into 
a  vessel  in  which  water  can  be  boiled,  in  such  a  way 
that  the  bottom  of  the  tin  will  be  two  or  three  inches 
above  the  water.  Pour  three  or  four  quarts  of  milk, 
fresh  from  the  cow,  into  the  tin  pan,  and  let  it  stand 
in  a  cool  place  twelve  hours  or  more.  Have  the 
water  boiling  and  set  the  tin  of  milk  carefully  on 
top.  Do  not  touch  the  milk ;  the  water  must  boil 
all  the  time  until  a  rim  of  bubbles  half  an  inch  wide 
forms  all  around  the  pan  of  milk.  The  milk  must 
not  boil.  Take  it  off  and  set  it  in  a  cool  place  for 
twelve  hours  or  so.  Just  before  the  cream  is  wanted, 
take  it  off  with  a  skimmer  and  serve  in  a  glass  dish. 
Potatoes  Souffle. — It  was  in  the  year  1S45 
when  "fried  potatoes  soufflees"  first  made  their  ap- 
pearance, and  this  was  owing  quite  to  chance.  The 
head  physician  of  the  Pitie  Hospital  was  in  the 
habit  of  breakfasting  every  morning  at  the  Univers 
Cafe,  situated  at  the  corner  of  the  Rue  des  Saints 
Peres  and  the  Rue  Jacob,  on  the  other  side  of  the 
Seine.  One  day,  when  they  brought  him  his  usual 
breakfast,  they  brought  him  also  some  potatoes  cut 
flat  instead  of  in  a  triangle.  He  declined  them. 
The  cook  took  those  potatoes  cut  flat,  and  now  al- 
ready cold,  and  threw  them  again  into  boiling  fat  in 
the  frying-pan  to  serve  another  customer,  when,  on 
taking  them  from  the  pan,  he  found  them  purt'ed  out 
like  balloons,  and  hence  dates  a  recipe  which 
remained  for  a  long  time  unknown  to  other 
cooks  and  other  restaurateurs.  The  name  of  the 
cook  was  Pierre  Bonivet.  Ergo,  cut  the  potatoes  in 
flat  layers,  fry  them,  let  them  get  cold,  re-fry  them, 
and  the  feat  is  accomplished. 


GLEANINGS. 

A  I'lECE  of  mosquito  netting  placed  over  the  hole 
in  the  bottom,  and  under  the  drainage  material,  will 
keep  worins  out  of  flower-pots. 

Window  Cleaners  may  be  made  of  scraps  of 
chamois  skin  strung  on  stout  twine,  and  the  ends 
tied.  A  circular  pad  is  formed,  which  readily 
absorbs  water,  and  proves  very  useful. 

Oil  Cake,  says  an  exchange,  is  the  most  desira- 
ble food  for  young  stock  of  all  kinds — nothing  bet- 
ter for  calves,  colts,  sheep,  and  pigs.  We  have 
often  found  it  to  take  the  place  of  grass  in  winter,  in 
pushing  on  the  growth  of  colts,  calves,  and  lambs. 
It  is  just  laxative  enough  to  keep  the  digestion  in 
the  best  condition. 

Ensilage.  —  The  American  Agriculturist  says 
that  nothing  promises  to  so  revolutionize  the  pres- 
ent waste  of  corn  fodder  in  the  west  as  the  new  but 
growing  practice  of  cutting  the  field  corn  close  to 
the  ground  as  soon  as  the  kernals  are  well  glazed, 
and  putting  the  whole  crop  directly  into  the  silo, 
either  whole  or  cut  into  half-inch  lengths,  ears  and 
all. 

Deep  Versus  Shallow  Culture. — If  strawberry 
beds  have  been  deeply  cultivated  previously  up  to 
freezing  time,  then  deep  culture  in  the  spring  up  to 
blossoming  season  is  beneficial,  for,  if  cultivated 
deep,  the  roots  have  run  deep,  but  if,  as  is  usually 
the  case,  cultivation  ceases  in  August  or  September, 
the  surface  ground  will  be  filled  with  fine  roots,  and 
these,  if  the  ground  is  cultivated  deeply,  will  be 
broken  off  and  the  crop  proportionately  damaged. 

Turnips  as  Food. — As  winter  food  for  poultrv, 
the  turnip  gives  good  results,  fed  in  the  cooked 
state.  If  a  mess  of  turnips  and  grain  be  fed,  the 
hens  will  keep  in  better  condition,  and  lay  a  greater 
number  of  eggs,  than  when  grain  alone  is  fed.  The 
poullryman  will  some  day  know,  that,  when  he 
feeds  a  mixed  diet  of  turnips,  chopped  clover,  and 
other  bulky  food,  with  only  enough  grain  to  balance 
the  rations,  as  is  done  for  the  cow,  he  will  get  better 
results,  and  at  a  lower  cost. 

Useful  if  True. — According  to  an  exchange,  a 
fly  always  walks  upward.  Put  a  fly  on  a  window, 
and  up  he  goes  toward  the  top ;  he  can't  be  made  to 
walk  downward.  My  friend  made  a  window  screen, 
divided  in  half.  The  upper  half  lapped  over  the 
lower,  with  an  inch  space  between.  Well,  as  soon 
as  a  fly  would  light  on  the  screen,  he  would  proceed 
to  travel  upward,  and  would  thus  walk  straight  out 
doors.  On  reaching  the  top  of  the  lower  half  he 
would  go  outside.  Not  being  able  to  walk  down,  he 
had  no  way  to  return  to  the  room.  By  this  means 
a  room  can  be  quickly  cleared  of  flies,  which  always 
seek  the  light. 

Setting  Milk  for  Butter-Making. — It  is  gen- 
erally conceded  that  for  best  results  inbutter-inakin<'^, 
where  the  milk  is  set  in  deep  cans,  the  milk  should 
be  placed  in  the  creamer  as  nearly  as  possible  at  the 
temperature  at  which  It  is  drawn  from  the  cow; 
there  being  a  considerable  loss  of  fat  in  skim-milk 
if  the  milk  is  allowed  to  cool  to  any  great  extent  be- 
fore being  set.  Of  late  there  has  been  considerable 
controversy  as  to  whether  it  is  advisable,  under  any 
conditions,  to  warm  the  milk  before  setting,  and  as 
to  the  limit  of  temperature  beyond  which  it  is  not 
safe  to  go.  Mr.  I.  P.  Roberts  concludes,  as  the  re- 
!  suit  of  investigations  at  the  College  of  Agriculture 
i  at  Cornell  University,  that,  first,  there  is  a  loss  of 
butter  when  the  milk  is  allowed  to  cool  much  below 
the  normal  heat  of  the  cow  before  being  put  into 
the  creamer;  second,  while  there  may  not  be  anv 
very  great  increase  of  butter  when  the  milk  is 
heated,  there  is  no  risk  of  injuring  the  quality  of  the 
I  butter  by  incorporating  an  excess  of  caseine,  even 
I  when  the  milk  is  heated  as  high  as  l^^°- 
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Associate  Editor* 


Otving  to  the  dissolution  of  the 
firm  of  Clippies  S^^  Hurd,  we  have 
been  unexpectedly  obliged  to  remove 
once  more,  and  have  found  temporary 
quarters  at  28  Pemberton  Square, 
Room  9,  where  we  shall  probably 
remain  during  the  summer  months. 
Due  notice  tvill  be  given  of  our  estab- 
lishmetit  at  a  permanent  address. 


With  the  opening  of  the  summer  vacation, 
many  boys  and  girls  will  have  fine  opportu- 
nities for  observation  and  study,  in  the  fields 
and  woods,  and  by  the  seashore,  of  the  difl'er- 
ent  branches  of  natural  history,  such  as 
botany,  zoology,  geology,  mineralogy,  etc. 
To  encourage  such  observations,  we  ofitr  a 
gift  of  a  compound  microscope  to  any  reader 
of  the  Science  News  who  first  sends  us  an 
account  of  some  original  discovery  or  obser- 
vation, such  as  a  new  variety  of  plant  or 
mineral,  a  new  or  peculiar  form  of  animal, 
or  a  new  locality  of  their  occurrence, — any- 
thing, in  fact,  of  the  nature  of  a  .scientific 
discovery.  Due  regard  will  be  paid  to  the 
importance  and  value  of  the  discovery,  but, 
other  things  being  equal,  tlie  microscope  will 
be  awarded  to  the  earliest  competitor.  If 
more  than  one  obser\'ation  of  importance  is 
recorded,  the  editor  will  award  such  a  gratuity 
as  he  may  think  advisable.  There  are  plenty 
of  opportunities  of  materially  adding  to  our 
knowledge  of  natural  objects  waiting  for 
.some  keen-eyed  observer,  and  among  the 
wide-spread  constituency  of  the  Science 
News  there  should  be  many  sucli  who  cannot 
fail  to  be  successful  in  their  .search. 


Nothing  could  seem  more  incredilile  than 
that  silver  should  dissolve  in  water,  or  that  it 
should  disguise  itself  with  the  appearance 
of  gold,  but  there  is  no  doubt  of  the 
reliability  of  Mr.  Lea's  experiments.  It 
is  evident  that  a  new  era  in  chemical  science 
is  about  to  open,  which  will  introduce  more 
radical  changes  in  our  conceptions  of  the  na- 
ture and  relations  of  the  diflerent  forms  of 
matter  than  did  the  introduction  of  the  "New 
Chemistry,"  a  score  or  more  of  years  ago. 
Our  thanks  are  due  to  Mr.  Lea  for  specimens 
of  the  new  substances,  which  closely  corres- 
pond with  the  printed  description. 


A  MOST  important  and,  we  may  say,  revo- 
lutionary scientific  discovery  is  announced  by 
Mr.  M.  Cakev  Lea  in  the  June  numlier  of 
the  American  Journal  of  Science,  an  ab- 
stract of  whicli  is  published  on  another  page. 
He  finds  that  the  metal  silver  mav  exist  in  at 
least  three  difierent  allotropic  forms  or  modi- 
fications, one  of  which  is  quite  soluble  in 
water,  another,  similar  to  the  first,  but  in.sol- 
uble,  wliile  the  third  modification  exactly 
resembles  gold  in  color  and  lustre.  Upon 
analysis,  these  products  show  a  percentage  of 
between  97  and  99  per  cent,  of  pure  silver  to 
be  present,  and  the  remainder  is  proved  to 
consi.st  of  mechanically  mixed  impurity.  It 
has  long  been  known  that  carbon,  sulpinn', 
and  other  metalloids  occurred  as  different 
modifications  of  one  and  the  .same  elementary 
substance,  but  this  is  the  first  instance  observed 
of  a  true  metal  showing  the  same  peculiarity. 


In  the  same  periodical,  Mr.  C.  C.  Hutch- 
ins  describes  some  obsei-vations  upon  the 
solar  spectrum,  which  show  that  copper  and 
zinc  almost  certainly  exist  in  the  solar  atmos- 
phere. The  existence  there  of  these  metals 
has  hitherto  been  considered  doubtful  or  im- 
probable. 

— <♦» 

An  "electric  tanning"  process  in  announced, 
by  which  the  conversion  of  hides  into  leather 
is  to  be  greatly  facilitated  and  cheapened. 
The  process  is  apparently  endorsed  by  good 
and  reliable  authority,  but  we  have  seen  so 
many  similar  "electric"  schemes  come  to 
grief  that  we  prefer  to  reserve  our  opinion  as 
to  its  feasibility  until  a  practical  success  has 
been  achieved.  Tanning  is  a  strictly  chemi- 
cal process,  and  it  is  difficult  to  see  how  elec- 
tricity can  be  advantageously  employed  in  it. 


Speaking  of  scientific  humbugs  reminds  us 
of  the  alleged  process  of  artificial  refrigera- 
tion by  means  of  a  small  box  of  "chemicals," 
which  was  exposed  in  the  March  number 
(page  41).  The  sequel  to  this  great  inven- 
tion has  recently  occmred  in  the  flight  of  the 
inventor  to  the  refrigerating  climate  of  Can- 
ada with  the  assets  of  his  company, — a  pro- 
ceeding certainly  cool  enougli  to  satisfy  the 
most  enthusiastic  stockholder.  It  is  a  most 
remarkable  circumstance  that  men  of  sense 
and  business  .sagacity  can  be  found  who  will 
invest  thousands  of  dollars  upon  the  state- 
ments of  some  irresponsible  adventurer,  when 
ten  minutes'  consultation  with  a  competent 
chemist  would  show  them  their  utter  absurdity 
and  falsity.  It  will  not  be  long,  however, 
before  the  next  \\'Onderful  "discovery"  is  an- 
nounced and  the  same  history  repeated. 


The  present  spring  has  been  remarkable 
for  the  continued  mild  weather  and  the  early 
blossoming  of  those  flowers  which  usually  do 
not  appear  until  a  much  later  date.  At  the 
time  of  writing  (June  ist),  the  common 
spring  flowers — violets,  houstonia,  anemones, 
apple-blossoms,  etc. — have  all  disappeared, 
while  those  usually  opening  by  the  middle  of 
the  month — like  the  arethusa,  lady's-slipper, 
pitcher-plant,  and  even  the  water-lily — are  in 
their  prime.  Taken  altogether,  the  past 
winter  and  spring  have  been  of  an  extiaordi- 
nary  mildness,  which  is  not  likely  to  occur 
again  for  many  years. 


Certain  investigations  upon  the  molecular 
weight  of  metals  made  by  Dr.  Ramsay,  of 
London,  seem  to  show  that  the  true  weights 
are  fractions  of  those  at  present  accepted. 
Sodium,  barium,  and  perhaps  potassium, 
apparently  have  a  molecular  weight  only 
one-half  as  great  as  the  atomic  weights 
usually  given.  Dr.  Ramsay's  work  is,  as 
yet,  incomplete,  but  it  is  of  the  highest  im- 
portance, and  an  extended  account  will  shortly 
be  published. 


An  absurd  paragraph  has  been  going  the 
rounds  of  the  papers,  stating  that  a  mild 
winter  always  indicates  an  unusual  number  of 
thunder-storms  in  the  succeeding  summer. 
Thunder-storms,  more  than  any  other  mete- 
orological phenomena,  are  dependent  upon 
local  and  temporary  conditions,  and  the  un- 
seasonably warm  weather  of  last  winter  will 
have  no  more  effect  upon  the  summer's  elec- 
trical disturbances  than  it  will  upon  the  next 

presidential  election. 

>^» 

The  Inman  steamer  City  of  Paris  has 
broken  the  eastward  record,  having  made  the 
run  from  New  York  to  Qiieenstown  in  6  days 
and  29  minutes,  the  longest  day's  run  being 
476  nautical  miles.  Faster  steamers  are  con- 
stantly being  designed  and  constructed,  and  it 
is  hard  to  say  when  the  actual  limit  of  speed 
will  be  reached.  It  is  a  great  pity  that  the 
policy  of  the  government  is  such  that  our  own 
people  are  barred  out  from  this  industrial 
competition  ;'but  if  the  time  ever  comes  when 
we  can  build  and  own  our  own  vessels,  we 
shall,  undoubtedly,  be  able  to  attain  as  much 
superiority  in  this  line  of  mechanical  engineer- 
ing as  we  have  in  nearly  all  others. 


FOURTH  OF  JULY. 

In  a  few  days,  the  crack  of  the  pistol  and 
the  snap  of  the  fire-cracker  will  be  heard  in 
the  land.  The  invention  of  gunpowder  is 
attributed  to  the  Chinese,  and  tiie  Chinese 
cracker  forcibly  reminds  us  of  the  fact.  But 
it  remained  for  the  nations  of  western  Europe 
to  invent  other  explosives,  equally  noisy  and 
more  dangerous,  and  Young  America  is  no 
longer  satisfied  with  the  fire-works  we  enjoyed 
in  our  youth,  but  seeks  for  more  noisy  ones. 
We  know  of  no  other  civilized  country  where 
a  whole  day  is  annually  devoted  to  the  inces- 
sant nerve -shaking,  peace  -  destroying,  and 
even  life-endangering  practice  of  exploding 
gunpowder.  What  cares  the  street  lu-chin, 
whether  the  Declaration  of  Independence 
was  signed  that  day,  or  America  discovered, 
or  an  earthquake  took  place  !  In  the  southern 
states,  Christmas  is  consecrated  to  fire-works, 
and,  on  the  day  following,  the  surgeons  reap 
a  harvest  of  amputated  fingers  and  toes. 
How  the    poor    invalid    looks    forward    with 
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tix-iiibling  to  that  dreaded  hour  when  the 
day-break  gun  shall  banish  sleep,  not  to 
return  until  long  past  midnight.  To  many, 
the  Fourth  of  July  has  been  the  last  straw 
that  broke  the  camel's  back,  and  carried 
exhaustion  to  that  point  where  recovery  be- 
came impossible,  and  the  spirit  was  shot  out 
of  the  boily  by  the  same  charge  of  powder 
that  announced  the  birthday  of  liberty — the 
liberty  to  torture  and  to  slay. 

As  gmipowder  is  one  of  the  principal  actors 
on  the  stage  now,  we  will  venture  to  say  a 
few  words  on  its  chemical  nature,  and  why  it 
is  explosive.  Gimpowder  is  explosive  be- 
cause it  burns  so  rapidly,  and  it  burns  rapidly 
because  it  contains  within  itself  both  that 
which  burns  and  that  which  supports  com- 
bustion. If  we 
would'  burn 
charcoal  or  sul- 
phur, we  must 
supply  them 
w  i  t h  ox\gen 
from  without, 
but,  when  they 
are  mixed  with 
nitre,  or  salt- 
petre, the  lat- 
ter furnishes  the 
oxygen,  and 
every  particle 
of  sulphur  finds 
itself  in  imme- 
diate contact 
with  oxygen 
enough  to  con- 
sume it.  Yet 
the  velocity 
with  which 
flame  travels  in 
gunpowder,  is 
as  a  snail's  pace 
compared  with 
that  in  some 
other  explo- 
sives. In  a  mixture  of  oxygen  and  hydro- 
gen, flame  travels  more  than  33  yards 
per  second.  When  substances  rich  in 
oxygen — which  is  easily  liberated  by  heat — 
are  mixed  with  combustible  substances,  the 
mixture  is  liable  to  explode.  Flowers  of  sul- 
phur, mixed  with  potassium  chlorate,  deto- 
nate when  triturated,  and  a  lecturer  recently 
attempted  to  exhibit  this  experiment,  when 
the  mass  took  fire,  and  a  flame  shot  up  higher 
than  his  head,  depriving  him  of  a  consider- 
able portion  of  his  elegant  whiskers,  and 
inflicting  a  bad  burn.  Chlorate  of  potash 
finds  use,  for  the  same  reason,  in  the  parlor 
match.  Oxygen  is  usually  prepared  by  heat- 
ing chlorate  of  potash,  which  is  generally 
mixed  with  manganese  dioxide.  One  un- 
lucky chemist  mistook  sulphide  of  antimony 
for  the  oxide  of  manganese.  As  soon  as  heat 
was  applied,  the  sulphur  united  with  the  nas- 


cent oxygen,  and  now  that  experimenter 
sports  one  glass  eye,  and  is  thankful  to  have 
one  of  the  natural  members  and  part  of  his 
nose  left  him.  This  mixture  is  employed  in- 
stead of  a  fulminate  in  the  needle-gun. 

Many  combustible  substances,  when  finely 
divided  and  mixed  with  air,  explode.  Hence 
we  often  read  of  explosions  in  flour  mills, 
and  some  time  ago  a  large  bin  of  saw-dust 
exploded  in  Greenpoint,  N.  Y. 

Sometimes  the  explosion  is  due  to  the  de- 
composition of  a  solid  body,  which  then 
forms  a  very  large  volume  of  gas  at  a  \er\- 
high  temperatine.  Such  is  the  case  with 
nitro-glycerine  and  other  nitro-compounds. 
The  decomposition  takes  place  in  them  with 
such  rapidity  that,  while  they  make  excellent 


most  common  use.  Designolle's  powder  con- 
tains nine  parts  of  picrate  to  one  of  nitrate 
of  potash,  mixed  witli  charcoal.  Brugere's 
powder  contains  fifty-four  parts  of  picrate  of 
ammonia  and  forty-six  of  saltpetre. 
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Fig.  I. 

explosives  for  destructive  purposes,  they  can- 
not be  used  for  propelling  projectiles.  Nitro- 
cellulose is  one  of  the  least  dangerous  of  the 
nitro-compoimds.  According  to  the  experi- 
ments of  Eder,  there  are  five  kinds  of  nitro- 
cellulose containing  from  two  to  five  mole- 
cules of  NO3.  When  any  of  these  so-called 
pyroxylines are  satiuated  with  nitro-glycerine, 
a  very  powerful  explosive  is  obtained,  which 
has  a  ■  gummy  appearance,  and  is  called 
explosive-gelatine.  The  addition  of  camphor 
is  said  to  render  it  quite  safe  from  accidental 
explosion. 

Picric  acid,  which  is  rcall}'  trinitro-phenol, 
formed  by  the  action  of  nitric  acid  on  carbolic 
acid,  has  been  used  chiefly  in  France  for  mak- 
ing an  explosive  substance  for  filling  torpedoes 
and  bombs.  A  gunpowder  in  which  picrate 
of  potash  takes  the  place  of  the  saltpetre,  is  its 


A  HIBERNATING  FISH. 
Professor  Edouard  Heckel,  of  the  Paris 
Museum  of  Natural  History,  gives  an  inter- 
esting account  in  Le  Natiiraliste  of  a  semi- 
amphibious  fish, — the  Protopterns  annectens, 
Owen, — which  is  found  in  the  warm  waters 
of  certain  African  rivers.  As  will  be  seen 
from  the  engraving  (copied  from  the  above 
journal),  it  is  a  long,  slender  fish,  resembling 
an  eel,  and,  in  the  rainy  season,  when  the 
rivers   are   high   and   the  adjacent    rice-fields 

flooded,  it  seeks 
the  overflowed 
land.  As  the 
rivers  fall,  it 
burrows  into 
the  mud,  doub- 
ing  itself  up 
into  an  oval 
ring,  and  foim- 
ing  a  sort  (jf 
nest,  in  which 
it  remains  in 
safety  during 
the  s  e  V  e  n 
months  of  dry 
weather.  (Fig. 
2.)  A  small 
opening  is  left 
for  air,  and,  in 
a  short  time,  a 
sort  of  glue  ex- 
udes from  the 
b o d  V  of  the 
animal,  whicli 
mixes  with  the 
earth  of  the 
sitlcs  of  the  liiu'- 
row,  and  hard- 
ens to  a  solid  shell,  perfectly  protecting  the 
occupant  from  injury.  Encased  in  these  nat- 
ural cells,  the  specimens  described  by  Pro- 
fessor Heckel  were  brought  to  Paris,  and, 
when  opened  and  placed  in  water,  the  curi- 
ous animals  soon  revived,  and  lived  for 
several  days,  until  they  succumbed  to  the 
attack  of  a  parasitic  alga;. 

The  Protopterus  seems  to  be  an  intermedi- 
ate form  between  a  fish  and  a  batrachian. 
Frogs,  as  is  well  known,  hibernate  in  the 
mud,  but  this  animal,  in  its  general  appear- 
ance, much  more  closely  resembles  a  fish. 
No  details  are  given  concerning  the  structure 
of  its  respiratory  apparatus,  but  it  must  be 
considerably  modified  from  that  of  tiic  true 
fishes  to  support  life  during  its  long- 
sojourn  in  the  dried  mu<l  of  the  African 
river  banks,  under  the  rays  of  a  trojjical  sini. 
When  the  cells  in  which   the}'  were  encased 
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were  broken  open  in  the  Paris  laboratory,  one 
of  tlie  animals  was  slightly  injured,  and 
astonished  the  spectators  by  uttering  a  cry  of 
pain,  perfectly  audible  to  all.  When  first 
liberated,  they  were  of  a  white  color,  but, 
after  a  few  days'  exposure  to  light  and  air, 
changed  to  a  deep  green  hue.     These  strange 


Fig.  2. 

animals  average  about  a  foot  in  length,  and 
are  considered  a  great  delicacy  by  the  natives, 
who  eagerly  pmsue  them,  both  on  land  and 
water.  Other  specimens  will  doubtless  be 
brought  to  Europe  and  America,  and  their 
specific  characteristics  more  closely  studied. 

[Special  Corrcspoiuluiice  ot  '/'lie  Poputay  Science  yeic8,\ 

THE  PARIS  EXlIIIilTION. 
The  exhibition  opened  its  doors  on  the  sixth  of 
May,  as  it  was  decided  to  do  many  months  ago.  All 
was  not  ready,  it  must  be  acknowledged,  but,  on  the 
whole,  the  exhibition  was  nearer  to  its  completion 
this  year  than  in  1878.  Among  the  unfinished 
parts,  the  states  of  South  America  were  prominent. 
Mexico,  Chili,  \'ene;!uela,  liolivia,  the  Argentine 
Republic,  and  Brazil  were,  and  are  yet,  shamefully 
behind  time.  Paraguay  and  Guatemala  were  nearly 
ready,  but  Hawaii  was,  of  the  foreign  countries,  the 
only  one  which  was  entirely  ready  on  the  sixth  of 
May.  The  visitors  were  very  numerous.  The 
opening  went  on  very  well.  The  crowd  was  a  dense 
and  a  very  merry  one.  Altogether,  the  exposition 
is  a  very  great  success.  It  beats  all  the  preceding 
ones — French  as  well  as  foreign — most  completely, 
and  no  one  who  has  had  occasion  to  attend  exhibi- 
tions since  a  quarter  of  a  century  ventures  to  say  a 
word  to  the  contrary.  Visitors  are  exceedingly  nu- 
merous. In  fact,  they  are,  day  after  day,  exactly 
double  what  they  were  in  187S,  and  in  ioto  the  nurn. 
her  of  entries  will  be  in  1889  rnore  than  double  what 
they  were  in  1878.  It  is  very  well  shown  by  the 
comparison  of  the  entries  in  1878  and  1889,  day  by 
day,  comparing  the  first  day  of  the  one  with  the 
first  day  of  the  other,  and  so  on.  Foreigners  are 
already  most  numerous,  and  Paris  is  full  of  them. 

Generally  speaking,  the  organization  of  the  exhi- 
bition is  a  very  good  one.  There  is  a  narrow-guage 
railway  in  the  exhibition,  going  from  one  end  of  the 


Champ  de  Mars  to  the  other  end  of  the  Invalides, 
which  is  very  useful  to  visitors,  and  most  abundant 
accommodations  are  offered  to  visitors  who  wish  to 
dine  or  breakfast  in  the  exhibition.  One  ma^'  get 
the  necessary  food  at  very  cheap  prices.  There  are 
some  forty  restaurants  and  cafes,  and  numerous 
bars,  where  one  can  get  all  that  is  needed  at  all 
prices.  I  must  add  that  the  exhibition  is  also  open 
in  the  evening  until  11  o'clock,  and  is  very  well 
lighted  up  in  the  parts  which  remain  open  to  the 
public.  This  is  a  great  attraction  for  Parisians,  as 
well  as  foreigners.  Lastly,  I  must  mention  the  fact 
that  the  admission  to  the  exhibition  is  cheaper  than 
formerly.  It  would  take  too  long  to  explain  why, 
but  tickets  are  at  12  or  14  cents,  instead  of  20.  The 
rates  are:  From  8  to  10  A.  M.,  two  tickets;  from 
10  A.  M.  to  6  P.  M.,  one  ticket;  from  6  to  10  P.  M., 
two  tickets.  It  is  likely  that  ticfcuts  will  go  down  to 
10  cents;  at  all  events,  this  cheapness  of  tickets  is 
one  of  the  reasons  why  so  many  entries  are  num- 
bered. 

The  exhibition  comprises  three  principal  parts — 
the  Trocaders,  the  Champ  de  Mars,  the  Quay  d'  Or- 
say,  and  the  Invalides.  In  the  Trocaders,  horticul- 
ture is  the  principal  part;  in  the  Champ  de  Mars 
are  the  fine  arts,  liberal  arts,  various  industries,  and 
gallery  of  machinery,  with  the  foreign  pavilions ; 
on  the  Qiiay  d'  Orsay,  the  agricultural  part,  and  on 
the  Invalides,  the  colonial  exhibition.  I  will  begin 
with  the  Trocaders,  which  is  the  least  important, 
but  not  the  least  pretty  part  of  the  exposition.  The 
whole  of  it  is  devoted  to  horticulture.  From  the 
Seine  up  to  the  palace  two  long  tents,  ten  or  twelve 
metres  broad,  extend,  affording  an  excellent  protec- 
tion against  rain  or  sun.  At  right  angles,  left  and 
right,  two  more  such  tents,  but  of  larger  dimensions, 
run  parallel  to  the  river.  Under  these  tertts,  and  in 
the  gardens  which  cover  the  slope  of  the  hill,  be- 
tween the  palace  and  the  river,  a  permanent  horti- 
cultural exposition  is  going  on.  In  the  tents,  as 
well  as  in  the  gardens,  every  ten  days  all  the  plants 
are  carried  off  and  new  ones  are  brought,  and  this 
succession  of  flowers  will  go  on  till  the  end  of  the 
exposition.  Spring  flowers  are,  of  course,  present 
in  great  numbers.  The  first  contribution  was  one 
of  pansies,  principally,  and  I  have  seen  the  most 
wonderful  colors  and  hues  among  them.  Now  the 
pansies  are  gone,  and  various  spring  flowers  have 
taken  their  place,  among  which  stand  prominent  a 
species  of  chrysanthemums  and  many  varieties  of 
mimulus.  At  the  same  time,  a  most  magnificent 
exhibition  is  going  on  of  rhododendrons,  a/aleas, 
orchids,  roses,  and  peonies.  The  double  tulips  were 
very  well  represented  by  720  varieties  of  the  Darwin 
tulip,  a  most  splendid  variety.  The  orchids  are 
most  interesting,  and  attract  much  attention ;  the 
first  roses  are  delicious,  and  such  azaleas  we  have 
never  seen.  Two  tents  are  at  present  devoted  to  an 
exhibition  of  vegetables,  some  of  which  are  enor- 
mous. 

Two  buildings  are  prominent  in  the  gardens  of 
the  Trocaders  :  the  one  is  the  exhibition  of  the  for- 
estry department,  the  other  that  of  the  public  works 
department.  The  forestry  building  is  a  very  fine 
and  large  one,  entirely  brought  up  in  timber  from 
the  Toubainebleau  forest.  The  wood  has  not  been 
deprived  of  its  bark,  and  the  building  bears  a  very 
picturesque  aspect — that  of  an  enormous  log  cabin, 
or  pile  of  wood.  In  it  are  exhibited  all  implements, 
specimens,  documents,  etc.,  relating  to  forestry. 
At  the  foot  of  the  public  works  pavilion — of  which 
I  will  say  nothing,  as  it  is  not  yet  opened  to  the  pub- 
lic— extends  a  small  garden,  which  contains  a  very 
interesting  exhibition — that  of  a  Japanese  horticul- 
turalist,  M.  Kashawara,  of  Tokio.  The  principal 
part  of  his  exhibit  consists  in  numerous  specimens 
of  Retinospora  (pine  trees)  and  other  species,  which 


are  in  a  perfectly  dwarfed  condition.  These  trees 
have  been  so  dwarfed  entirely  through  the  agency 
of  man.  The  process  to  which  they  have  been  sub- 
mitted consists  in  preventing  the  tree  growing  in 
height,  by  twisting  its  twigs  or  trunk,  by  making 
them  grow  spirally  or  angularly,  through  the 
agency  of  numerous  strings  and  supports.  The 
branches  are  all  forcibly — while  yet  very  young — 
bent  in  one  direction,  then  in  another,  and  so  on, 
and  kept  bent  by  the  strings.  When  once  the  shoots 
have  been  kept  some  time  in  this  position,  they  can 
no  longer  get  straight,  and  remain  crooked  all  their 
lives.  Most  of  these  dwarfed  trees  are  very  old — 
from  50  to  150  years.  They  are  venerable  old  per- 
sons, and  the  comparison  of  their  age  with  their 
height,  which  in  no  case  exceeds  60  centimetres 
(two-thirds  of  a  yard)  makes  the  thing  seem  yet 
more  wonderful  to  the  visitor.  To  dwarf  trees  re- 
quires much  patience,  as  every  year  the  new  shoots 
must  be  submitted  to  the  process,  and,  in  fact,  each 
of  these  trees  represents  some  60,  80,  100,  or  150 
years'  attendance  and  supervision.  All  of  these 
trees  are  for  sale — at  high  prices,  of  course,  inas- 
much as  two-thirds  of  the  cargo  died  on  the  road, 
through  the  heat.  This  exhibition  much  interests 
the  visitors.  It  also  contains  some  600  cycas,  and 
20,000  specimens  of  30  varieties  of  LUiuiii,  which 
will  all  bear  flowers  in  July  and  August. 

The  Trocaders  also  contains  the  avicultural  de- 
partment, which  is  represented  by  any  amount  of 
chicks  and  ducklings,  recently  hatched, — new  ones 
hatch  every  day — without  the  aid  of  hen  or  duck,  in 
heated  boxes.  Of  the  last  named  apparatus,  nuiner- 
ous  specimens  are  to  be  seen  and  handled,  and  they 
certainly  seem  to  do  very  well. 

Let  us  now  cross  the  bridge,  which  is  part  of  the 
exposition.  We  land  at  the  foot  of  the  Eiffel  Tower. 
Before  us,  at  the  end  of  the  Champ  de  Mars,  are  the 
gallery  of  machines  and  the  industrial  buildings; 
to  the  left,  the  fine  arts  exhibition,  with  a  theatre, 
the  telephone,  the  gas,  and  the  press  buildings ;  to 
the  right,  the  liberal  arts  galleries,  with  the  foreign 
pavilions  and  departments. 

I  presume  some  information  concerning  the  Eiffel 
Tower  would  not  be  amiss,  but  I  will  have  to  wait 
till  I  send  my  second  letter.  H. 

Paris,  May  26,  1889. 


[Specially  Reported  for  The  ropular  Science  Newii.] 

METEOROLOGY  FOR   MAY,   1889,   WITH 
REVIEW  OF  THE  SPRING. 

TKMPEKATUKE. 


AVKHACK   TllKHMOMETEK. 

Lowest. 

^: 
44° 

Highest. 

Uangc. 

At   7    A.   M 

At  2  r.   M 

At  9   I'.    M 

Whole  Month     .... 

56.16" 

70.61° 

58.84° 

6 1 .87' 

6S* 

89° 

To- 
21° 

45° 

Last  19  Mays      .... 

57  A." 

lin'v^: 

64.28" 

in  18S0. 

■■'44° 

Spring-  of  1SS9    .... 
Last  19  Springs       .     ,     . 

4946" 
45.02° 

23° 

i  in  .875. 

89° 
in  1S89.  i 

66- 
7-3"° 

The  lowest  point  reached  by  the  mercury  the  past 
month  was  44°,  on  the  ist  and  2d,  and  the  highest 
89",  on  the  loth.  The  coolest  day  averaged  48.66", 
on  the  26th  ;  the  ist  and  27th  were  2'^  warmer.  The 
warmest  day  was  the  loth,  Avith  an  average  of  74'  , 
while  the  9th,  and  17th  to  19th  had  a  mean  of  over 
71",  and  the  whole  month  was  4.27"^  above  the  aver- 
age of  May,  and,  with  but  one  exception,  the  warm- 
est May  in  19  years.  The  26th  and  27th  were  re- 
markable for  an  even  temperature,  each  having  a 
range  of  only  a  single  degree.  Both  days  were  cool, 
and  on  the  27th  the  coolest  observation  was  at  2 
P.  M. 


108 


POPULAR  SCIENCE  NEWS. 


[JUI.Y,     1SS9. 


The  entile  spring  was  4.44"  above  the  average  of 
the  last  19,  and  was  tlie  warmest  during  this  period. 
The  extremes  and  range  are  shown  in  the  table. 

The  average  temperature  since  January  ist  (five 
months)  has  been  41.42°,  while  that  of  the  same 
months  has  averaged  only  36.96°  the  past  19  years, 
showing  a  daily  excess  of  temperature  the  present 
year  of  4.46". 

SKY. 

The  face  of  the  sky,  in  93  observations,  gave  48 
fair,  20  cloudy,  20  overcast,  and  5  rainy — a  percent- 
age of  51.6  fair.  This  average  the  last  19  Mays  has 
been  54.7,  with  extremes  of  29  in  1888,  and  78.5  in 
1871 — a  wide  range  of  49.5.  Omitting  these  two 
extremes  reduces  the  range  of  May  to  30. i.  Morn- 
ings of  7th  and  8th  were  fpggy. 

The  past  spring  has  averaged  46.7  per  cent,  fair, 
while  the  average  for  the  last  19  springs  has  been 
51.8,  with  extremes  of  41.7  in  1884,  and  63.0  in  1872. 
But  one  spring  has  been  less  fair  than  the  present  in 
19  years. 

PRECIPITATION. 

The  ainount  of  rainfall  the  past  month  was  3.82 
inches,  while  the  average  for  the  last  21  Mays  has 
been  only  2.95,  with  extremes  of  0.55  in  1878,  and 
4.60  in  1882.  Only  .08  inch  fell  before  the  20th,  and 
a  severe  drouth  seemed  imminent,  when  a  storm  for 
two  days  occurred,  yielding  2.59  inches,  ending  the 
drouth.  On  the  25th,  26th,  and  27th  another  storm 
(the  "May  storm"),  introduced  by  thunder  and 
lightning,  added  1.15  inch,  which,  in  connection 
with  several  traces  of  rain,  refreshed  the  vegetable 
world  abundantly. 

The  rainfall  the  past  spring  was  12.77  inches, 
while  the  average  for  the  last  21  springs  has  been 
12.18,  with  extremes  of  8.44  in  1880,  and  17.10  in 
1871. 

The  amount  of  precipitation  since  January  i  has 
been  23.83  inches,  while  the  average  for  those  five 
months,  the  last  21  years,  has  been  21.94. 
PRESSURE. 

The  average  pressure  the  past  month  was  29.935 
inches,  with  extremes  of  29.64  on  the  loth  and  nth, 
and  30.23  on  the  19th — a  range  of  only  .59  inch. 
The  average  for  the  last  16  Mays  has  been  29.944, 
with  extremes  of  29.868  in  1874,  and  30.030  in  1887 — 
a  range  of  .170  inch.  The  sum  of  daily  variations 
was  3.54  inches,  giving  an  average  daily  movement 
of  .114  inch,  while  this  average  in  16  Mays  has 
been  .122,  with  extremes  of  .073  and  .170.  The 
largest  movements  the  past  May  were  only  .34  on 
the  29th,  .31  on  the  loth,  and  .30  on  the  20th.  The 
elevations  and  depressions  of  the  atmospheric 
waves  were  very  gradual  and  somewhat  uniform, 
principally  three  of  each;  the  elevations  being 
greatest  on  the  7th,  19th,  and  30th;  the  depressions 
on  the  3d,  nth,  22d,  and  28th. 

The  average  pressure  the  last  spring  was  29.914 
inches,  and  that  of  the  last  16  springs  29.907,  with 
extremes  of  29.805  in  1S81,  and  29.996  in  1888.  The 
average  daily  movement  the  last  spring  was  .158 
inch,  while  that  of  the  last  16  springs  has  been 
.179,  with  extremes  of  .150  and  .213. 

WINDS. 

The  direction  of  the  wind,  in  93  observations, 
gave  7  N.,  2  S.,  14  E.,  16  W.,  3  N.  E.,  14  N.  W.,  2 
S.  E.,  and  35  S.  W. — an  excess  of  15  southerly  and 
46  westerly  over  the  northerly  and  easterly,  and  in- 
dicating the  average  direction  to  have  been  W.  18° 
4'  S.  The  westerly  winds  in  May  have  uniformly 
prevailed  over  the  easterly,  with  a  single  exception 
in  20  years,  by  an  average  of  23.85  observations ; 
and  the  northerly  over  the  southerly,  with  seven  ex- 
ceptions, by  an  average  of  only  195, — indicating 
the  approximate  general  average  direction  in  May. 
for   the   last  20  years,   to  have  been  W.  4°  41'  N., 


showing  that  the  winds  have  been  22^'  45'  more 
southerly  the  past  month  than  usual.  The  relative 
progressive  distance  travelled  by  the  wind  the  past 
month  was  48.39  units,  and,  during  the  last  20  Mays, 
478.6  such  units, — an  average  of  only  22.93,  and 
showing  less  opposing  winds  the  past  month  than 
usual. 

The  average  direction  of  the  wind  the  last  spring 
was  W.  32°  54'  N.,  and  the  distance  travelled  by  the 
wind  S0.99  units;  while  the  average  direction  for 
the  last  20  springs  has  been  W.  29°  i'  N.,  and  the 
distance  travelled  1,983  units, — an  average  of  99.15, 
showing  more  opposing  winds  the  past  spring  than 
usual. 

IN    REVIEW. 

The  season,  thus  far,  has  been  remarkably  warm, 
unusually  cloudy,  with  rainfall  above  the  average,  a 
mean  pressure,  and  winds  quite  southerly;  all 
uniting  to  give  us  a  season  about  two  weeks  earlier 
than  usual.  D.  W. 

Natick,  June  6,  1889. 


[Specially  Computed  for  The  Poputar  Science  A'ewa.l 

ASTRONOMICAL  PHENOMENA   FOR  JULY, 
1889. 

The  moon  will  be  partially  eclipsed  on  the  after- 
noon of  July  12.  The  eclipse  will  not  be  visible  in 
the  United  States,  as  it  ends  just  before  the  moon 
rises  for  points  along  the  coast. 

Mercury  is  a  morning  star,  and  reaches  its  great- 
est western  elongation  on  the  morning  of  July  12. 
The  conditions  are  not  very  favorable  for  visibility, 
as  the  planet  is  then  only  about  21  degrees  from  the 
sun,  but  it  may  possibly  be  seen  on  a  very  clear 
morning  about  that  time.  It  will  be  in  conjunction 
with  Mars  on  the  morning  of  July  28,  and  at  perihe- 
lion on  the  same  day.  It  will  be  occulted  by  the 
moon  on  the  afternoon  of  July  26;  occultation  visi- 
ble in  the  United  States,  if  one  has  a  telescope  pow- 
erful enough  to  show  Mercury  by  daylight.  Three 
other  planets — Venus,  Mars,  and  Jupiter — will  also 
be  occulted  by  the  moon.  None  of  the  three  are 
visible  in  the  eastern  part  of  the  United  States. 
That  of  Venus  may  possibly  be  seen  in  the  west, 
like  that  of  Mercury,  by  daylight.  It  occurs  on  the 
afternoon  of  July  23.  Venus  reaches  its  greatest 
western  elongation,  not  quite  46  degrees,  on  the 
morning  of  July  10,  when  it  rises  about  three  hours 
before  the  sun.  Mars  has  just  passed  conjunction 
with  the  sun,  and  is  a  morning  star,  but  too  near 
the  sun  to  be  seen.  Jupiter  is  in  the  western  end  of 
the  constellation  Sagittarius,  and  during  the  month 
moves  about  3.5  degrees  westward.  It  is  on  the  me- 
ridian at  about  11.30  P.  M.  on  July  i,  and  at  a  little 
after  9  P.  M.  on  July  31.  It  has  now  almost  reached 
the  extreme  southern  limit  of  its  motion,  and  will 
soon  begin  to  move  northward.  The  following 
eclipses  of  his  satellites  may  be  seen  at  some  point 
or  other  in  the  United  States.  The  shadow  is  now 
on  the  eastern  side  of  the  planet,  and  only  the  reap- 
pearances of  the  two  inner  satellites  can  be  seen,  the 
disappearances  taking  place  behind  the  planet.  For 
the  third  and  fourth  both  disappearance  and  reap- 
pearance can  be  seen.  The  phenomena  all  take 
place  near  the  upper  right-hand  quadrant,  as  seen 
in  an  inverting  telescope.  Times  are  Eastern 
Standard. 


July  3,  6h.  57m.  A.  M. 
July  5,  ih.  26ni.  A.  M. 
July  9,  9h.  59m.  P.  M. 
July  12,  3h.  2oni.  A.  M. 
July  13,  9h.  49m.  P.  M. 
July  17,  I2h.  35m.  A.  M. 
July  17,  iih.  36m.  P.  M. 
July  19,  5h.  15m.  A.  M. 
July  20,  iih.  44m.  P.  M. 
July  24,  3h.  12m.  A.  M. 
July  25,  I2h.  47m.  A.  M. 


III.  R.  July  25,  3h.  36m.  A.  M. 
I.  R.  July  28,  ih.  38m.  A.  M. 
I.     R.     JulV  29,  8h.  7m.  P.  M. 

Saturn  is  in  the  western  sky  in  the  evening,  and 
is  rapidly  approaching  the  sun ;  by  the  end  of  the 
month  it  is  less  than  15  degrees  distant,  and  sets  less 
than  an  hour  after,  so  that  it  cannot  then  be  seen, 
except  in  very  clear  weather.  On  July  i  it  is  about 
three  hours  distant  from  the  sun.  During  the  month 
it  moves  eastward  among  the  stars  and  toward  the 
first  magnitude  star  Regains  {Alpha  Leonis),  and  is 
about  6  degrees  west  of  it  at  the  end  of  the  month. 
Uranus  is  in  quadrature  with  the  sun  on  July  10, 
and  is  in  the  constellation  Virgo,  several  degrees 
north  and  west  of  Spica  (Alpha  Virginis.)  Neptune 
is  a  morning  star,  in  the  constellation  Taurus,  but 
is  too  small  to  be  seen  without  a  telescope. 

The  Constellations. — The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  10  P.  M.  on  July  i,  9  P.  M.  on 
July  16,  and  8  P.  M.  on  July  31.  On  the  southern 
meridian  are  Corona  Borealis,  near  the  zenith,  and 
Scorpiiis,  down  near  the  horizon.  Sagittarius  is 
just  rising  in  the  south-east.  Hercules  is  east  of  the 
zenith.  Aquila  is  about  halfway  up,  a  little  south 
of  east.  Lyra  is  a  little  north  of  east,  somewhat 
higher  than  Aquila,  and  Cygnus  is  below  Lyra. 
Delphinus  is  near  the  eastern  horizon.  Draco  lies 
on  both  sides  of  the  meridian,  between  the  zenith 
and  pole.  Cepheus  is  to  the' right  of  the  pole  star; 
Cassiopeia  near  the  horizon,  a  little  east  of  the  me- 
ridian. The  principal  stars  of  Ursa  Minor  lie  near 
the  meridian,  above  the  pole.  Ursa  Major  is  to  the 
left,  with  the  pointers  at  about  the  same  altitude  as 
the  pole  star.  Bootes  is  just  west  of  the  zenith,  and 
Leo  is  near  the  western  horizon ;  Virgo  follows  Leo 
low  down  in  the  south-west,  and  Libra  lies  between 
Virgo  and  Scorpius.  M. 

Lake  Forest,  III.,  June  4,  i8Sy. 
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LITERARY  NOTES. 


The  Hygiene  of  the  Nursery,  by  Louis  Starr,  M.  D. 
P.  Blakiston,  Son  &  Co.,  Philadelphia.  Price, 
$1.00. 

There  is  scarcely  any  department  of  domestic 
economy  in  which  so  many  erroneous  and  even 
superstitious  notions  generally  prevail,  and  upon 
which  so  much  nonsense  and'  general  foolishness 
has  been  written,  as  the  care  of  infants  and  children, 
and  it  is  refreshing  to  find  such  a  sensible  and  valu- 
able work  as  that  of  Dr.  Starr,  which  tells  the  inex- 
perienced mother  or  nurse  just  what  ought  to  be 
done  and  how  to  do  it.  By  following  its  directions 
one  can  hardly  fail  to  maintain  a  child  in  good 
health,  give  vigor  to  the  frame,  and  so  lessen  sus- 
ceptibility to  disease.  These  are  so  plainly,  sensi- 
bly, and,  we  may  add,  attractively  given,  that  anv 
woman  of  ordinary  brain-power  should  be  able  to 
understand  them,  and,  by  following  them,  to  keep 
her  baby  w-ell.  We  can  heartily  recommend  the 
book  to  all. 


The  same  firm  have  also  published  the  Medical 
Directory  of  2'hiladelphia  and  Camden,  1889,  con- 
taining lists  of  physicians  of  all  schools  of  practice, 
dentists,  druggists,  veterinarians,  and  chemists,  with 
information  concerning  medical  societies,  colleges, 
and  associations,  hospitals,  asylums,  charities,  etc. ; 
and  A  Manual  of  Chemistry,  for  the  use  of  medical 
students,  by  Brandreth  S^'monds,  A.  M.,  M.  D.,  as- 
sistant physician  Roo.sevelt  Ho.spital,  out-patient 
department.  New  York. 


The  Strength  of  Beams  and  Columns,  hy  Robert   H. 
Cousins.     E.  Si.  F.  N.   Spon,  New   York.     Price, 

$5.00. 

This  treatise  discusses,  in  a  manner  both  practical 
and  scientific,  the  factors  entering  into  the  service 
which  may  be  expected  from  beams  and  columns  of 
various  kinds  and  materials.  The  subject  has  hith- 
erto been  treated  largely  in  an  empirical  manner, 
and  engineers  will  find  Professor  Cousins'  work  a 
valuable  and  useful  contribution  to  the  literature 
bearing  upon  it. 
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n^edicine  aqd  Pljarnja.cy. 


HINTS  ABOUT  HEALTH. 

One  of  the  best  ways  to  keep  in  good  health 
is  not  to  think  or  worry  too  much  about  it. 
If  you  feel  strong  and  well,  don't  imagine 
that  some  insidious  disease  inay  be  secretly 
attacking  your  constitution.  Many  people 
are  like  the  inexperienced  traveller,  who  anx- 
iously inquired  about  the  symptoms  of  sea- 
sickness, and  how  he  should  know  when  he 
had  it.  One  generally  knows  when  he  is 
sick,  and  frequently  many  supposably  alarm- 
ing symptoms  prove,  upon  investigation,  to  be 
either  perfectly  natural  occurrences  or  of 
very  slight  importance. 

Eat  and  drink  what  you  desire,  as  long  as 
it  agrees  with  you.  Your  stomach  knows 
pretty  well  what  it  can  digest.  Plain,  simple 
food  is  desirable,  as  a  general  thing,  but  the 
luxuries  of  the  table,  in  moderation,  will  do 
no  harm. 

Alcoholic  beverages  are  not  fit  for  habitual 
ivse.  They  are  true  medicines,  and  should  only 
he  used  like  any  other  medicines — under  the 
advice  of  a  physician.  As  a  regular  beverage 
they  can  do  no  good,  but  ^vill  almost  certainly 
do  harm. 

Take  all  the  sleep  you  can  get,  but  remem- 
ber that  the  necessary  amount  varies  greatly 
for  different  persons.  Some  must  sleep  at 
least  nine  hours,  while  others  thrive  under 
six.  Only  don't  rob  yourself  of  what  you 
really  need.  The  "midnight  oil"  is  a  terri- 
bly expensive  illuminant  to  burn,  either  for 
purposes  of  labor  or  study. 

Avoid  sudden  changes  of  temperature. 
You  cannot  avoid  them  in  New  England, 
but  you  can  guard  against  them  by  always 
wearing  flannel  underclothing.  The  lightest 
grade  of  flannel,  sold  especially  for  summer 
wear,  is  a  great  life-preserver,  and  not  op- 
])ressively  warm,  even  in  the  hottest  weather. 
Always  treat  a  common  cold  with  great 
respect.  Ninety-nine  times  out  of  a  hundred 
it  will  get  well  anyway,  but  the  hundredth 
cold,  if  neglected,  may  lead  to  bronchitis, 
pneumonia,  or  consumption.  It  is  best  to 
take  no  such  chances. 

Don't  trifle  with  patent  medicines.  If  you 
are  sick  enough  to  need  any  medicine  at 
all,  beyond  the  simple  household  remedies 
familiar  to  all,  you  are  sick  enough  to  need 
the  attendance  of  a  physician.  If  your  watch 
is  out  of  order,  you  do  not  fuss  over  it  till  it 
goes,  but  send  it  to  a  watchmaker ;  but  too 
many  people,  when  their  infinitely  more  deli- 
cate bodily  machinery  goes  wrong,  think  they 
are  fully  equal  to  the  task  of  setting  it  right 
again.  They  are  the  undertakers'  best 
friends. 

Whatever  else  you  do,  don't  employ  any 
physician  who  advertises.  There  is  nothing 
criminal  in  advertising,  but,  by  common  con- 
sent and  agreement,  all  reputable  physicians 


leave  such  methods  of  business  to  the  travel- 
ing quacks,  mind-healers,  "Indian"  physi- 
cians, "medical  institutes,"  and  a  thousand 
and  one  other  forms  of  ignorance  and  rascal- 
ity which  prey  upon  a  long-sufl'ering  people. 
The  so-called  "regular"  physicians  are  not 
omniscient  or  omnipotent,  but  they  know 
more  about  disease  than  anybody  else,  and 
will  do  all  that  anybody  can  to  cure  you. 

Don't  read  medical  works,  unless  you  are 
prepared  to  have  all  the  difl'erent  diseases 
therein  described.  It  takes  a  strong  mind  to 
read  a  minute  description  of  any  disease 
without  discovering  some  of  the  symptoms 
in  himself.  The  quacks  know  this  well,  and 
their  so-called  "medical"  books  consist  prin- 
cipally of  descriptions  of  every  imaginable 
symptom,  appended  to  the  most  painfid  and 
fatal  diseases.  Remember,  that  if  you  think 
you  have  imdoubted  symptoins  of  Bright's 
disease,  consumption,  cancer,  insanity,  or 
paralysis,  that  you  probably  haven't  a  trace  of 
any  such  disease  about  you. 

The  favorite  prescription  of  a  very  success- 
ful physician  was  "to  be  a  little  lazy."  This 
remedy  ought  to  be  used  with  judgment. 
He  once  recommended  it  to  a  government 
official,  but,  with  most  people,  rest  and  quiet 
are  the  best  possible  means  of  cure,  and  a 
change  of  occupation  is  usually  better  than  a 
total  cessation  of  activity. 

By  all  means  take  as  much  exercise  as  you 
can,  and  be  in  the  open  air  as  much  as  possi- 
ble. Out-door  life  is  the  natural  condition  of 
mankind,  and  the  more  one  can  have  of  it 
the  better.  The  practice  must  not  be  carried 
to  extremes,  however.  There  are  many  days 
when  one  is  much  better  ofl'  in  a  warm,  com- 
fortable, well-ventilated  house  than  trying  to 
take  out-door  exercise  in  a  mid-winter  storm, 
or  under  a  July  sun,  and  no  one  ever  strength- 
ened his  constitution  by  sleeping  with  his 
bed-room  window  open,  with  the  outside 
temperature  at  zero,  or  allowing  the  snow  to 
drift  in  upon  his  pillow. 

Fresh  air,  sunlight,  good  and  sufficient 
food,  pure  water,  out-door  exercise,  temper- 
ance in  all  things,  and  a  cheerful  disposition, 
are  the  chief  remedies  in  Nature's  pharma- 
copcsia,  and  are  worth  more  than  all  the 
drugs  and  medicines  of  the  shops.  Dr. 
Holmes  has  truly  said  that  if  nine-tenths  of 
all  the  medicines  in  the  world  were  poured 
into  the  ocean,  it  would  be  all  the  better  for 
mankind  and  all  the  worse  for  the  fishes  ;  and 
the  best  physician  can  do  little  more  than  to 
provide  good  nursing,  and  aid  Nature  in 
throwing  ofl'  disease. 


A  Novel  Method  op  Therapeutical  Action. — 
The  common  name  for  the  new  medicine  for  pro- 
ducing sleep  is  sulfonal.  Its  chemical  name  is 
diaethylsulfondimethylmethan.  It  is  used  in  this 
manner :  The  name  is  written  on  a  strip  of  paper, 
and  the  patient  is  required  to  pronounce  the  word. 
Sleep  soon  relieves  him,  and  the  paper  falls  from 
his  grasp. 


fOriginal  in  The  Popular  Science  News.] 
RABIES,  OR  HYDROPHOBIA. 

BY  JOHN   CROWELL,    M.  D. 

At  this  season  of  the  year,  there  is  always,  in 
large  communities,  more  or  less  excitement,  caused 
bj  the  real  or  supposed  madness  of  dogs,  and  not 
infrequently  a  panic  arises  on  account  of  some  ugly 
bite  inflicted  by  a  suspicious  animal.  No  doubt 
there  is  a  great  deal  of  exaggeration  about  the 
whole  matter  of  mad  dogs,  and  many  a  hapless 
favorite  falls  a  victim  to  a  needless  alarm  during 
the  epidemic  of  fear  and  nervous  excitement.  But 
whoever  has  witnessed  a  case  of  true  rabies,  with 
all  its  fearful  manifestations  of  agony  and  complete 
nervous  derangement,  and  its  terrible  fatality,  can 
never  be  too  emphatic  in  his  precautions  against  the 
infection. 

Rabies,  or  hydrophobia,  is  a  disease  occasioned 
by  a  specific  poison  from  rabic  animals,  and  the 
principal  phenomena  are  an  exalted  reflex  irrita- 
bility, chiefly  of  the  respiratory  nervous  centres, 
and  the  centre  of  deglutition.  True  rabies  arises, 
in  all  instances,  from  infection  by  a  specific  virus, 
or  that  material  substance  which  contains  or  con- 
veys the  infecting  principle,  as  produced  in  animals 
affected  with  the  malady. 

The  infection  may  take  place  in  various  ways. 
Notably,  first,  from  the  teeth  or  the  bite  of  a  dis- 
eased animal,  whether  dog,  cat,  skunk,  wolf,  or  any 
other  animal.  The  danger  lies  in  the  fact  that  the 
teeth  of  tlie  animal  have  penetrated  the  epidermis 
and  introduced  the  poison  into  the  circulation. 

The  danger  is  proportionally  increased,  as  the 
teeth  of  the  dog  are  sharp,  and  the  wound  is  deep, 
penetrating  into  the  flesh.  The  rabic  poison  may 
be  introduced  by  the  claws  of  the  animal,  because 
they  are  more  or  less  in  contact  with  the  mouth.  A 
slight  scratch  will  aftbrd  entrance  to  the  infected 
saliva.  Infection  may  also  be  produced  by  the 
tongue  of  the  rabid  animal  licking  any  abraded 
surface  of  the  body. 

A  second  source  of  danger  is  the  flesh  or  blood  of 
animals  dead  from  rabies;  hence  the  danger  to 
those  who  dispose  of  the  bodies  of  such  animals,  for 
the  slightest  scratch  or  excoriation  of  the  hand  or 
arm  is  sufficient  to  invite  the  infection  from  the  dead 
animal,  and  introduce  it  into  the  system. 

It  is  highly  important  to  be  able  to  detect  the 
symptoms  of  rabies  in  the  dog, — rabies  canina, — for 
upon  this  depends  the  safety  of  those  who  are 
exposed  to  the  danger  of  a  fatal  bite.  There  are 
two  distinct  varieties  of  the  disease — the  maniacal 
and  the  paralytic  forms.  The  first  variety  is  marked 
by  a  caprice  of  temper  in  the  animal.  He  refuses 
his  favorite  food,  passes  quickly  from  excitement  to 
depression,  and  vice  versa,  swallows  the  most  unu- 
sual substances,  has  a  gradual  weakening  of  the 
hinder  parts,  trembling  of  the  limbs,  and  a  faltering 
gait.  The  dog  becomes  often  unruly  and  obstinate, 
or  timid  and  suspicious.  There  is  generally  a  se- 
cretion from  the  nasal  passages,  some  difliculty  in 
swallowing,  with  a  tendency  to  vomiting.  There  is 
a  disposition  to  roam  abroad,  a  tendency  to  bite, 
and  there  is  usually  a  marked  change  in  the  voice, 
which  is  prolonged  to  a  dismal  howl,  and  rises  in 
pitch  toward  the  close. 

A  peculiar  characteristic  in  the  mad  dog  is  insen- 
sibility to  pain.  A  red-hot  poker  will  be  grasped  in 
the  mouth  without  flinching,  or  the  utterance  of  any 
cry.  These  seasons  of  excitement  are  followed  by 
periods  of  calm,  but  the  poison  of  the  bite  is  still 
the  same.  Finally,  exhausted  by  the  paroxysms, 
the  dog  continues  his  weary  wanderings  with  un- 
steady gait,  his  tail  between  his  legs,  eyes  rolling, 
head  moving  from  side  to  side,  the  mouth  open,  and 
the  tongue  protruding. 
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Then  conies  the  paralytic  stage.  The  hinder 
parts  become  feeble,  the  voice  hoarse,  and  the  action 
of  the  heart  greatly  increased.  These  symptoms 
are  followed  by  coma,  and  death  ensues,  usually  in 
from  five  to  seven  days  after  the  attack. 

Horses,  cattle,  and  sheep,  when  affected,  usually 
show  no  disposition  to  bite,  but  goats  and  swine  are 
inclined  so  to  do.  The  bite  from  rabid  cats  and 
other  carnivorous  animals,  owing  to  their  ferocious 
nature,  is  especially  dangerous.  Domestic  poultry 
is  subject  to  rabies,  and  sometimes  a  tendency  to 
bite  is  observed  in  these  animals. 

The  most  terrible  feature  of  rabies  is  the  liability 
of  man  to  the  disease  from  the  bite  of  an  infected 
animal,  for,  until  the  recent  di.scoveries  of  M.  Pas- 
teur, there  has  not  been  known  to  science  any  cure 
for  this  fatal  malady. 

As  a  rule,  the  disease  shows  itself  in  man  at  a 
period  of  between  forty  and  sixty  days  after  the  re- 
ception of  the  bite.  The  most  prominent  symptoms 
are  connected  with  the  nervous  system,  which  con- 
sist in  a  reflex  action,  especially  of  those  n«rves 
which  control  the  power  of  swallowing  and  respira- 
tion. The  recurrence  of  the  frightful  spasms  at 
every  attempt  at  deglutition  is  the  most  awful  symp- 
tom of  the  disease,  and  this  is  so  great  that  the  sight 
of  any  liquid,  or  even  the  impulse  of  a  current  of 
cold  air,  is  sufficient  to  induce  the  spasm. 

The  term  "hydrophobia"  is  the  cause  of  much 
needless  confusion,  for  hydrophobia  (fear  of  water) 
does  not  of  itself  constitute  rabies,  for  this  may 
exist  without  hydrophobia.  The  hydrophobia  is 
apparently  due  to  an  affection  of  the  general  nervous 
system,  for  the  hydrophobic  spasm  is  present  before 
the  patient  attempts  to  drink";  and  it  may  be  pro- 
voked by  a  variety  of  causes,  like  a  bright  light,  or 
the  sudden  touch  of  some  unexpected  object,  or  the 
movements  of  the  attendants,  or,  more  especially,  by 
the  impression  produced  by  the  passage  of  a  draught 
of  air.  This  last  symptom  is  considered  one  of  the 
most  important  symptoms  of  true  rabies,  as  it  is 
never  absent  in  the  real  disease,  and  seldom  present 
in  any  of  the  other  affections  which  are  accompanied 
by  spasms  of  deglutition.  The  whole  nervous  sys- 
tem is  in  a  state  of  super-excitation,  and  the  terror 
from  the  fear  of  attack  often  brings  on  the  paroxysm 
with  increased  vehemence,  and  the  contortions, 
cries,  fury,  and  hallucinations  of  the  special  senses, 
follow  each  other  with  fearful  certainty.  The  result 
is  invariably  fatal,  and  usually  occurs  within  three 
days  alter  the  appearance  of  the  disease. 

Such  being  the  nature  and  the  result  of  this  dis- 
ease, it  becomes  a  vital  question  to  inquire  into  the 
prophylaxis,  or  prevention,  of  the  terrible  malady. 
And  the  first  and  most  obvious  preventive  is  the 
management  of  dogs  in  our  large  cities.  No  dogs 
should  be  allowed  to  go  at  large  without  being 
securely  muzzled.  This  should  be  insisted  upon  by 
city  ordinances;  and,  if  the  muzzle  is  properly  made 
and  properly  secured,  it  can  be  worn  by  the  animal 
without  special  discomfort.  The  muzzle  should  be 
made  of  wire,  so  as  to  give  freedom  to  the  move- 
ment of  the  mouth,  without  the  possibility  of 
biting.  This  should  always  be  worn  while  the  ani- 
mal is  in  the  street.  The  custom  of  placing  a  strap 
around  the  nose  of  the  dog  is  as  cruel  as  it  is  inse- 
cure. For,  if  such  a  fixture  were  effective,  it  would 
prevent  the  animal  from  protruding  the  tongue,  or 
from  drinking;  and,  if  it  is  put  on  so  loosely  as  to 
admit  of  these  movements,  it  fails  to  protect  from 
biting. 

Modern  science  has  found  inM.  Pasteur  a  humane 
exponent  in  dealing  with  this  disease,  and  his  ex- 
periments with  the  virus  of  rabid  animals,  as  a 
means  of  security  against  the  disease,  have  been 
bold,  brilliant,  and  successful.  Out  of  1,700  patients 
inoculated  in  Paris  in  1886,  there  were  only  ten  who 


were  not  protected  from  the  rabies.  And,  more  re- 
cently, the  immunity  from  the  disease  by  this  pro- 
cess has  been  practically  perfect  in  all  cases.  The 
experiments  of  this  distinguished  scientist  are 
familiar  to  all  students  of  medicine,  but  they  are  too 
complicated  and  elaborate  to  enter  into  a  popular 
discussion. 

The  general  opinion  of  scientific  men  all  over  the 
world  is,  that  the  inoculation  advocated  by  the 
French  savant  is  not  only  an  absolute  protection  to 
the  patient  against  the  outbreak  of  the  rabic  disease, 
but  that  it  is  free  from  any  serious  effects  to  the  per- 
son inoculated.  The  operation  will  not  be  confined 
to  Paris,  but  every  great  city  of  the  world  will,  no 
doubt,  in  time,  be  prepared  to  furnish  the  means  of 
protection  against  this  most  dreaded  and,  hitherto, 
absolutely  fatal  malady. 


[Specially  Compiled  for  The  Popular  Science  A'ews.] 

MONTHLY     SUMMARY     OF     MEDICAL 
PROGRESS. 

BY    W.    S.    WELLS,    M.    D. 

Exploring  the  brain  through  capillary  holes,  in- 
stead of  resorting  to  the  trephine,  is  the  subject  of 
an  article  in  the  Jf.  O.  Med.  and  Surg.  Jour,  by  Dr. 
Souchon,  professor  of  clinical  surgery,  Tulane  Uni- 
versity. 

In  view  of  the  frequency  with  which  the  presence 
of  abscesses,  cysts,  and  effusions  are  found,  post- 
mortem, in  the  brain,  in  situations  in  which  they 
might  have  been  reached  by  the  aspirating  needle, 
the  doctor  considers  capillary  exploration  a  simpler, 
readier,  and  less  dangerous  method  of  searching 
for  such  fluid  collections  within  the  skull. 

He  proposes  that,  after  the  hair  has  been  snipped 
from  the  selected  spot  by  sharp  scissors,  and  the 
scalp  has  been  rendered  aseptic,  a  hole  shall  be  made 
through  the  .soft  parts  of  the  scalp  with  a  sharp- 
pointed  aseptic  bistoury.  Through  this,  the  bit  of  a 
watchmaker's  drill  is  to  be  introduced,  and  a  hole 
drilled  through  the  skull,  the  bit  being  guarded  to 
prevent  it  penetrating  into  the  brain  substance. 

This  bit  being  withdrawn,  the  needle  of  a  hypo- 
dermic syringe  (tmce  as  large  as  the  ordinary  needle) 
is  to  be  introduced  into  the  brain.  If  a  tumor  is 
present,  the  needle  will  convey  a  feeling  of  resist- 
ance ;  if  no  solid  tumor  is  present,  the  needle  must 
be  gradually  forced  more  and  more  deeply  into  the 
brain,  the  piston  being  retracted  at  intervals  in  or- 
der that  any  liquid  at  the  point  of  the  needle  may 
be  withdrawn  and  examined.  Dr.  Souchon  has 
convinced  himself  by  experiments  on  dogs  that  such 
a  procedure  is  quite  safe.  He  points  out  the  advan- 
tage, that  several  points  in  the  brain  may  be  ex- 
plored at  the  same  sitting.  He  thinks  the  day  will 
come  when  the  skull  will  be  drilled  in  cases  of  cere- 
bral hemorrhage,  and  the  blood  aspirated  here  as  in 
other  situations.  The  editor  of  the  Md.  Med.  Jour. 
says:  If  Dr.  Souchon's  suggestions  prove  to  be 
reliable,  the  method  will  be  of  great  value  in  the 
application  of  electric  currents  to  different  regions 
of  the  brain,  the  insulated  electrodes  being  intro- 
duced through  the  drill-holes  into  the  brain,  and 
the  effects  of  the  stimulus  noted,  as  regards  muscu- 
lar movements,  sensations,  etc.  This  would  lead  to 
great  advances  in  cerebral  localizations. 


man.  The  upper  extremities  are  unaffected.  This 
symptom,  together  with  impairment  or  paralysis  of 
the  motor  nerves  of  both  eyes,  point  to  the  existence 
of  a  tumor  of  the  corpora  quadrigemina. 


Prof.  Nothnagel,  of  Vienna,  in  speaking  of  the 
diagnostic  symptoms  of  tumors  of  the  corpora  quadri- 
gemina {Med.  Reg.),  laid  special  stress  upon  the 
early  appearance  of  cerebral  ataxia.  This  symptom 
was  the  first  that  appeared  in  each  of  the  four  cases 
of  neoplasms  involving  the  quadrigemiria  that  had 
come  under  his  observation.  This  ataxia  is  quite 
different  from  that  dependent  upon  tabes.  The 
patient  staggers  from  side    to   side    like  a  drunken 


Dr.  Barth,  physician  to  the  Hroussais  Hospital, 
(Pans  letter  to  Med.  Record),  has  a  new  method  of 
treatment  applicable  to  synovial  cysts,  sebaceous 
wens,  and,  in  general,  to  all  cystic  tumors  of  the 
skin  and  of  superficial  regions.  The  beneficial  re- 
sults he  had  obtained  by  the  interstitial  injections  ot 
arsenic  in  the  treatment  of  malignant  lymphoma 
have  induced  him  to  try  the  same  treatment  in  the 
above  cases. 

The  principle  is  that  arsenical  injections  deter- 
mine a  moderate  inflammation  of  the  tissues,  which 
is  often  followed  by  an  atrophic  process. 

The  first  case  in  which  the  doctor  tried  this  pro- 
cedure was  that  of  a  girl,  twelve  years  of  age,  who 
had  a  synovial  cyst  of  the  wrist,  of  several  months' 
duration.  The  cyst  was  the  size  of  a  walnut,  and 
painting  with  tincture  of  iodine,  frictions  with  re- 
solvent ointments,  prolonged  compression,  and 
efforts  to  crush  the  tumor,  had  been  tried  without 
success.  Dr.  Barth  resorted  to  an  injection  of  two 
drops  of  purg  Fowler's  solution  into  the  cavity  of 
the  cyst.  The  operation  produced  a  sharp  pain,  and 
was  followed,  next  day,  by  swelling,  with  tension  of 
the  sac;  but  this  soon  commenced  to  diminish  in 
size,  and,  in  ten  days  after,  the  tumor  had  entirely 
disappeared,  without  leaving  the  slightest  trace  of 
its  existence.  This  treatment  was  equally  success- 
ful in  other  cases  of  cystic  or  benign  tumors. 


Resection  of  the  ensiform  cartilage  was  the  sub- 
ject of  a  paper  at  the  Royal  Academy  of  Medicine 
and  Surgery,  of  Naples,  by  Dr.  Rinonapoli,  ot 
Aquila,  Italy.  Previously  to  this  case,  only  one 
other  has  been  recorded, — by  Linoli,  in  1S57,  {Lon- 
don Lancet.)  The  patient  was  injured  by  a  horse 
rearing  and  falling  back  upon  him.  His  chest  was 
violently  compressed,  and  the  ensiform  cartilege 
displaced  backward. 

The  displaced  cartilage,  by  its  pressure  upon  the 
stomach,  was  productive  of  very  severe  gastric  dis- 
turbance, which  at  length  became  so  great  thatno't 
even  the  smallest  quantity  of  milk  could  be  taken 
without  terrible  pain.  The  patient  rapidly  wasted 
away,  and  his  life  was  despaired  of.  Various  diag- 
noses were  made,  but  it  was  left  for  Dr.  Rinonapoli 
— a  -very  young  surgeon — to  discover  the  true  state 
of  affairs. 

With  the  consent  of  the  patient,  and  the  aid  of 
two  colleagues.  Dr.  R.  operated, — the  minutest  an- 
tiseptic precautions  (carbolic  acid  and  perchloride  of 
mercury)  being  observed.  An  incision  six  centi- 
metres long  was  made,  the  upper  third  being  over 
the  sternum.  Dissection  was  carefully  carried  down 
to  the  peritoneum,  which  was  not  opened.  The 
cartilage  was  separated  from  the  structures  envelop- 
ing it,  and,  finally,  its  attachment  to  the  sternum 
was  divided  by  passing  a  probe-pointed  bistomy 
behind  and  cutting  forward.  The  wound  was  care- 
fully cleansed,  and  brought  together  by  sutures,  and 
in  five  weeks  the  patient  had  completely  recovered. 


The  graphophone  is  being  utilized  by  Dr.  Benja- 
min W.  Richardson,  {London  Lancet^,  who  records 
certain  experiments  in  its  use.  He  found  that  when 
the  cough  is  taken  (as  the  speaking  or  singing  voice 
is  taken),  the  return  congh  from  the  machine  is  as 
clearly  distinct  as  the  original.  The  machine  oft'ers 
the  advantage  of  being  able,  by  preserving  the 
graphophone  records,  of  comparing  a  cough  of  to- 
day with  a  cough  of  a  month  or  a  year  ago.  The 
Boston  Med.  and  Surg.  Jour,  believes  that  this  in- 
strument offers  the   greatest  advantages  ibr  lecture 
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purposes.  By  its  use,  every  kind  of  cough  could  be 
taught  to  students  by  direct  demonstration.  In  a 
course  on  children's  diseases,  the  whoop  of  pertus- 
sis would  be  given  at  the  right  moment,  and  com- 
pared with  the  cough  of  a  severe  bronchitis,  or  the 
snuffle  of  a  syphilitic  infant,  while  the  same  child 
shows  in  its  own  person  the  progress  under  treat- 
ment, its  present  condition  being  registered  for 
future  use. 

It  is  believed  that  other  physicians  are  trying  to 
render  this  instrument  professionally  useful. 


A  WRITER  in  the  Journal  de  la  Sante  considers 
that  the  verification  of  death  by  the  use  of  electricity 
is  the  only  serious  method,  and  the  most  easy  to 
practice. 

The  most  elementary  of  electric  machines  will 
suffice  for  this  purpose.  The  muscles  of  the  face 
being  the  first  to  lose  their  contractility  (the  mus- 
cles of  the  eyelids  and  of  the  lips  excepted),  if,  *vith 
an  apparatus  that  determines,  upon  an  assistant,  a 
slight  contraction,  no  contraction  whatever  of  the 
muscles  of  the  face  of  the  subject  is  produced,  one 
might  affirm  that  the  person  is  dead.  Should  the 
slightest  trace  of  contractility  be  observed,  however, 
the  same  apparatus  should  be,  without  delay,  em- 
ployed to  electrify  the  region  of  the  heart,  so  that, 
if  death  is  only  apparent,  the  respiration  and  circu- 
lation may  be  revived. 

According  to  Dr.  Bernard,  in  an  article  addressed 
to  the  Paris  Academy  of  Medicine,  the  only  infalli- 
ble signs  of  death  being  cadaveric  rigidity  and  pu- 
trefaction, the  physician  should  only  deliver  his 
certificate  when  he  has  established  these  phenomena 
to  have  occurred;  but,  as  it  is  claimed  that  cadaveric 
rigidity  alone  is  not  an  -infallible  test  of  death,  it 
will  be  prudent  to  wait  for  the  first  sign  of  putrefac- 
tion, viz.  :  the  greenish  coloration  of  the  abdomen. 


Dr.  Dujardin-Beaumetz,  physician  ofthe  Hos- 
pital Cochin,  has  delivered  his  report  for  1888  on 
rabies  in  the  Department  of  the  Seine,  and  an- 
nounces brilliant  results  for  M.  Pasteur's  treatment. 
The  mortality  for  uninoculated  persons  was  15.90 
per  cent,  in  1887,  and  13.33  P^""  cent,  in  1888;  while 
for  patients  treated  in  the  Institute  the  mortality 
was  only  1.14  per  cent,  in  1887,  and  1.19  per  cent, 
in  1 888. 

Mr.  Victor  Horsely,  one  of  the  leading  surgeons 
of  England,  strongly  endorses  Pasteur's  treatment 
of  hydrophobia. 


Dr.  Clouston,  of  Edinburgh,  has  published  his 
experience  with  paraldehyde.  He  likes  it  far  better 
than  any  other  pure  hypnotic.  Very  often  the  pa- 
tient is  asleep  in  five  minutes  after  the  drug  is 
given.  It  is  very  rare  that  it  produces  disagreeable 
eflects.  It  does  not  interfere  with  the  appetite  for 
food  next  morning,  nor  distub  the  stomach  or 
bowels.  In  some  cases  it  restores  to  the  brain  the 
habit  of  sleep,  and  it  may  be  di-scontinued  without 
leaving  a  drug  habit.  The  doctor  found  it  of  no 
use,  but  rather  injurious,  when  given  in  the  day- 
time. The  dose  varies-  largely  according  to  the 
case.  Too  small  doses  are  apt  to  excite  the  patient. 
He  begins  with  40  miniums  to  3i.  and  goes  up  to 
3ii.  in  ordinary  cases.  In  very  many  cases  of  con- 
firmed insomnia,  in  melancholia,  and  in  acute  ma- 
nia, three,  or  even  four,  drachms  are  required.  In 
cases  of  mania  he  often  adds  a  drachm  of  one  of  the 
bromides  to  the  evening  dose  of  paraldehyde. 


Biliary  calculi  in  women,  it  is  believed  by  Mar- 
chand,  {London  Med.  Press),  are  often  caused  by 
wearing  corsets.  The  pressure  exerted  by  these 
articles  of  dress,  on  the  liver,  is  transferred  to  the 
gall-bladder  and  its  ducts,  causing  retention  of  the 


bile  in  the  gall-bladder.  If  the  daily  evacuation  of 
the  gall-bladder  is  imperfectly  accomplished,  reten- 
tion and  stagnation  of  bile  occurs,  and  consequent 
disposition  to  the  formation  of  gall-stones. 


membrane  in  diphtheria.     If  the  naphthol    is    not 
pure,  the  liquid  will  be  of  a  pinkish  color. 


SuLi'HONAL  in  night-svveats  is  reported  upon 
favorably  by  Dr.  Bottnich  in  the  Therap.  Monatshefte. 
He  administered  to  a  lady,  eighty  years  of  age,  who 
had  passed  many  sleepless  nights,  fifteen  grains  of 
sulphonal  as  a  hypnotic.  She  had  suffered  from 
such  profuse  night-sweats  that  she  was  frequently 
compelled  to  change  her  night-dress  twice  during 
one  night.  The  sulphonal  had  the  effect  of  rapidly 
stopping  the  sweats,  and  further  investigations 
proved  that  in  most  cases  night-sweats  could  be 
overcome  by  taking  thirty  grains  of  sulphonal  at 
bed-time. 


Dr.  a.  H.  Neuth  writes  (^London  Lancet)  that  he 
has  had  remarkably  good  results  from  the  use  of 
antifebrin,  externally,  as  a  sedative.  He  combines 
it  with  lanolin  or  vaselin  in  the  proportion  o- 
twenty  grains  to  the  ounce.  To  this,  other  medi' 
cines  may  be  added,  as  seem  applicable  to  special 
cases.  In  obstinate,  irritable  ulcers  it  soothes  the 
pain  and  subdues  inflammation. 

In  psoriasis,  combined  with  some  mercurial  prep- 
aration, it  acts  like  a  charm.  He  has  also  found  it 
a  most  useful  adjunct  to  other  remedies  in  erythema, 
erysipelas,  eczema,  herpes,  urticaria,  and  other  irri- 
tations. 


In  cases  of  pyuria  renalis,  due  to  calculus.  Dr. 
Walker  (I'hila.  Med.  Reg.)  recommends  R.  Lithii 
carbonatis,  Grs.  iij. ;  acidi  borici,  Grs.  V.  Make 
into  one  pill,  and  repeat  the  dose  four  times  daily. 
He    thinks    boric    acid    prevents    fermentation    of 


Dr.  Vuillet  {.Tour,  de  Pharm.  et  de  Chir.)  uses 
salol,  in  the  form  of  cotton  tampons,  in  diseases  of 
the  uterus,  as  an  antiseptic  dressing.  Drs.  Creyx 
and  Jarry  use  equal  parts  of  salol  and  amylum  as  a 
dusting  powder  in  fungous  granulations  of  the  ute- 
rus, and  in  vaginitis. 

A  writer  in  the  London  Med.  Press  states  that 
when  an  impassible  urethral  stricture  exists,  and  the 
surgeon,  after  performing  external  urethrotomy,  is 
unable  to  find  the  urethral  opening,  supra-pubic 
tapping  can  be  done,  and  the  bladder  catheterized 
from  behind,  forwards.  The  sound  is  passed  for- 
wards to  the  stricture,  another  instrument  pas.sed 
from  the  front,  and  the  intervening  stricture-tissue 
incised. 


It  is,  as  is  shown  by  Med.  Classics,  a  mistake  to 
suppose  that  because  milk  is  a  liquid,  that  it  is  at 
the  same  time  a  drink  capable  of  satisfying  the 
thirst  of  infants.  Although  milk  appeases  hunger, 
it  makes  thirst  more  intense  after  it  remains  some 
time  in  the  stomach  and  its  digestion  has  begun. 
It  is  thirst  which  causes  healthy,  breast-nourished 
infants  to  cry  for  long  periods  of  time,  in  many  in- 
stances. There  are  many  cases  of  indigestion  due 
to  weakness  of  the  child's  gastric  juice,  or  insufli- 
ciency,  which  would  be  greatly  benefitted  or  even 
cured  if  the  child  were  allowed  an  occasional  drink 
of  water. 

It  has  recently  been  found  that  naphthol,  which 
is  very  insoluble  in  water,  can  be  combined  with 
camphor  so  as  to  form  a  liquid.  It  is  only  necessary 
to  rub  up  one  part  of  naphthol  with  two  parts  of 
dry  camphor  to  obtain  a  creamy  liquid.  It  has  been 
found  to  be  an  excellent  antiseptic  application  to 
wounds  and  ulcers,  and  is  said  to  clean  off  the  false 


A.sTiiiNGENT  washes  prevent  the  formation  of 
bed-sores.  Dr.  Walker  {Med.  Times  and  Reg.)  uses 
a  one  per  cent,  solution  of  chloral  hydrate,  with 
very  beneficial  results,  in  the  treatment  of  bed-sores. 
The  parts  were  thoroughly  syringed,  washed,  and 
dressed  in  chloral. 

Special  care  should  be  exercised  by  the  physician 
to  prevent  the  formation  of  bed-sores,  by  daily  exam- 
ination and  prompt  resort  to  astringent  antiseptic 
dressings.  Many  a  patient  wiio  has  passed  safely 
the  crisis  of  a  disease,  has  died  from  the  fearful 
sufferings  following  upon  the  formation  of  bed- 
sores. 

Several  years  ago  Dr.  C.  W.  Prentiss,  of  Wash- 
ington, D.  C,  published  a  case  in  which  he  thought 
the  use  of  jaborandi  caused  white  hair  to  resume  its 
natural  dark  color.  He  now  reports  another  case, 
the  patient  being  an  old  lady,  with  Bright's  disease. 


THE  AMERICAN  POSTURE. 

These  are  the  days  when  even  the  most  ordinary 
and  apparently  inconsequential  items  in  human 
conduct  or  social  custom  must  be  submitted  to  the 
prying  gaze  of  science.  Everything,  from  the  kiss 
that  first  accentuates  the  dawn  of  love  to  the  painful 
struggles  of  parturiency,  has  to  have  its  analysis 
and  physiological  explanation.  It  seems  somewhat 
strange,  therefore,  that,  in  this  alert  and  eager 
search  for  cause  and  effect,  no  one  has  yet  attempted 
to  analyze  and  place  on  a  solid  scientific  basis  the 
practice  of  sitting  with  one  leg  crossed  over  the 
other.  This  is  a  custom  which,  we  venture  to 
assert,  is  distinctly  American,  and  one  that  has  been 
observed  and  transmitted  with  pious  care  by  the 
average  American  male  for  the  past,  two  hundred 
years.  Its  prevalence  may  have  become  somewhat 
modified  by  the  incursions,  during  late  years,  of 
foreigners  with  large  waists  and  weak  adductors ; 
but  the  true^Vmerican  still  preserves  this  detail  of 
his  birthright  with  a  constancy  and  obtrusiveness 
born  of  a  deep  sense  of  its  eternal  and  inherited  fit- 
ness. 

There  are  certain  inferior  races  of  men  who  also 
sit  cross-legged.  But  their  case  is  quite  different. 
They  abduct  the  thighs  and  cross  the  legs,  assuming 
a  more  or  less  foetal  posture,  and  one  evidently  con-_ 
nected  with  a  lower  degree  of  ethnical  evolution. 
The  monkey  sits  somewhat  in  the  same  style.  In 
the  higher  and  tenser  civilization,  however,  which 
has  unfolded  beneath  the  stars  and  stripes,  and  the 
ennobling  influences  of  the  spoils  system  in  politics, 
there  is  nothing  foetal  in  the  posture,  but  directly 
the  reverse.  The  adductors  of  the  thighs  are 
brought  into  play, — a  nobler  group  of  muscles,  and 
one  whose  super-activity  must,  we  take  it,  mean  a 
higher  physical  development  of  man. 

The. conditions  of  life  in  America  madeof  Brother 
Jonathan  a  man  with  a  short  trunk,  small  waist,  and 
long  legs, — anatomical  proportions  exactly  suited  to 
a  comfortable  sedentation  with  the  thighs  crossed. 
This  type  of  man  still  prevails  in  New  England,  the 
south, .and  parts  of  the  middle  states  and  the  west. 
With  these  a  posture  in  which  the  thighs  cross  is 
instinctive.  The  observations  of  physiologists  and 
physicists  would  undoubtedly  show  that  in  this  po- 
sition the  centre  of  gravity  is  thrown  forward  so 
that  it  corresponds  more  nearly  with  the  tubera 
ischiorum,  thus  enabling  the  sitter  to  gain  a  firmer 
hold  upon  the  seat.  Besides  this,  the  weight  of  the 
crossing  leg  doubles  the  pressure  df  the  foot  upon 
the  floor,  and  this  again  helps  to  prevent  slipping 
forward.  Whether  there  is  anything  in  the  posture 
which  arouses  a  particular  sense  of  ease,  comfort, 
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and  feeling  of  well-being  and  contentment,  despite 
a  frowning  environment,  we  cannot  saj.  For  the 
American  leg-crosser  does  sometimes  carry  his 
habits  to  extremes.  It  may  require  another  century 
of  evolution  to  inoculate  those  given  to  the  habit 
with  altruism,  and  teach  them  that  a  deeper  and 
truer  joy  may  flow  from  not  wiping  their  shoes  on 
passing  strangers  than  comes  even  from  the  highly 
evolved  muscular  adjustments  of  sitting  with  super- 
imposed knees. — Medical  Record. 


HOW  TO  TREAT  BURNS. 
One  who  was  severely  burned  all  over  the  body 
while  engaged  at  a  fire  gives  the  following  particu- 
lars of  the  treatment  of  his  burns,  and  the  sugges- 
tions he  offers  may  be  useful.  He  says  :  I  will  not 
attempt  to  picture  the  suffering  I  endured,  as  any 
work  on  surgery  gives  a  good  description  of  the 
symptoms.  I  will  simply  allude  to  the  treatment, 
which  I  found  very  defective.  Carron  oil,  as  an  ex- 
ternal application,  failed  to  give  me  any  relief. 
After  suffering  twenty-four  hours  an  old  lady  advised 
me  to  use  fresh-slacked  lime.  This  suggested  an 
idea,  which  we  acted  upon  at  once.  Lime  and  dis- 
, tilled  water  were  mixed  together  to  the  consistency 
of  thick  cream,  then  equal  parts  of  linseed  oil  were 
added ;  this  mixture  relieved  the  pain.  This  dress- 
ing was  continued  until  suppuration  set  in.  We 
then  used  an  ointment  composed  of :  Acid  carbolic, 
one  drachm;  vaseline,  six  ounces.  Mix.  This  was 
continued  as  long  as  any  dressing  was  required. 
The  following  facts  I  learned  from  my  painful  expe- 
rience :  ist.  When  called  to  treat  a  severe  burn 
give  morphia  subcutaneously  to  relieve  pain,  and 
whisky  internally  to  guard  against  the  cold  stage, 
which  will  set  in  about  one  hour  after  the  injury. 
2d.  Officinal  aqua  calcis  does  not  contain  enough 
lime  to  make  the  first  dressing  for  a  burn.  3d.  Do 
not  puncture  blisters,  or  remove  the  burned  and  de- 
tached skin.  4th.  During  suppuration  keep  parts 
clean,  and  change  dressing  often  ;  never  use  liquids ; 
a  soft  piece  of  old  linen,  pressed  gently  upon  the 
parts,  will  remove  the  matter;  avoid  rubbing,  as  it 
will  not  only  cause  pain,  but  damage  granulation. 
5th.  Watch  the  granulations  carefully.  Should 
they  raise  up  above  the  surface,  touch  them  with 
nitrate  of  silver.  6th.  As  soon  as  soreness  will 
admit  use  splints  and  bandages  to  avoid  the  con- 
traction cicatrization  is  liable  to  produce. 
*<^ 

CREDULITY  AND  "CHRISTIAN  SCIENCE." 
The   fact   that   such    a    baseless    speculation    as 
"Christian  science"  can  find  believers    shows   that 
what  is  referred  to  in  our  other  editorial  as  the  fancy 
of  the  multitude  for  theories  which  save  them  trouble 
and  minister  to  their  love  of  the  marvelous  has  not 
yet   disappeared  from  the  world.     The  fascination 
for   holding  odd  notions  seems  to  be  a  weakness  o 
the  human  mind  which  is  hard  to  eradicate.     Such 
beliefs  have  been  pretty  well  driven  out  of  chemistry, 
physics,  zoology,  and  other  fields  of  science  which 
can   be   searchingly  investigated,  and  they  remain 
only  in  psychology  and  medicine,  dealing  with  the 
living  human  organism,  which  cannot  be  freely  ex- 
perimented    upon.       Human    credulity    has    been 
greatly  lessened  by  the  march  of  scientific  enlighten- 
ment, and  what  remains  has  taken  on   a  new  form. 
In  earlier  times  it   delighted    in    the    supernatural 
now  it  revels  in  its  own   false  ideas  of  the    natural 
Then    it   trusted    the    revelations    of  self-appointed 
prophets,  now  it  pins  its  faith  tothe  slipshod  reason- 
ing of  sham  investigators.     Science  has  done  such 
wonderful  things  of  late  that  a  certain  class  of  people, 

including  many  of  excellent  judgment  in  other  fields 
has  come  to  believe  any  marvels  put  forth  under  its 

name.     Hence  we  have  a  modern  class  of  mystery- 


mongers  which  will  flourish  until  the  spread  of  sci- 
entific culture  has  diffused  the  power  of  discriminat- 
ing between  science  and  base  imitations  of  science. 
— From  the  '^Editor's  Table,"  in  the  Popular  Science 
Monthly  for  June. 


LICORICE  ROOT. 
Nearly  three  million  pounds  of  licorice  root  ar- 
rived at  the  port  of  New  York  during  one  week, 
recently,  from  Smyrna.  The  largest  share  of  lico- 
rice now  comes  from  Asia  Minor,  one  American 
having  almost  a  monopoly  of  it,  and  having  branches 
for  manufacturing  the  extract  in  this  country. 
Large  quantities  of  licorice  are  imported  into  the 
United  States  at  a  heavy  expense  of  import  duties. 
About  a  year  ago  it  was  settled  beyond  doubt  that 
the  soil  and  climate  of  California  are  perfectly 
adapted  to  its  production.  Licorice  Is  prepared  like 
horse-radish,  by  means  of  root  slips,  which  are  re- 
moved from  the  main  root.  The  soil  must  be  well 
fertilized  and  thoroughly  broken  to  the  depth  of 
three  feet  to  obtain  the  best  results.  The  great 
depth  is  necessary  to  encourage  the  roots  to  grow 
downward  to  escape  the  intense  heat,  not  only  of 
one,  but  of  several  hot  summers,  as  it  takes  three  or 
four  years  to  perfect  the  roots  for  market,  during 
which  time  the  plant  must  receive  constant  and  care- 
ful cultivation  with  the  prong  hoe.  Lay  off  the 
rows  two  feet  apart,  and  after  cutting  the  root  slips 
into  sections  of  five  or  six  inches,  plant  them  in 
vertical  holes  made  with  a  dibble,  sixteen  inches 
apart,  observing  to  thrust  them  several  inches  be- 
low the  surface,  and  cover  over.  As  the  growing 
seas(?n  closes  each  autumn,  the  stems  should  be  cut 
down  and  removed,  and  a  liberal  coating  of  manure 
composed  with  rich  hammock  (top)  soil.  If  the 
plants  have  been  well  cared  for,  the  roots  may  be 
large  enough  in  three  years  to  harvest  for  market, 
though  four  years  is  not  uncommon.  Harvesting  is 
quite  a  tedious  job,  and  on  account  of  the  depth — 
two  or  three  feet — has  to  be  done  with  a  spade. 
When  dug,  the  side  roots,  used  for  propagation,  are 
cut  oft",  and  the  main  roots  are  washed,  dried  and 
tied  In  convenient-sized  bundles. — Am.  Analyst. 
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tal card  should  be  enclosed  with  the  remittance. 
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The  steady  iiicreiise  in  the  use  of  Nesti.e's  P'ood  is  because 
it  proves  all  tliat  is  claimed  for  it. 


HUMORS. 

What  a  difterence  it  makes  whether  you  put 
"Dr."  before  or  after  a  name  ! 

We  Should  Think  So. — A  French  journal  re- 
produces an  account  ol  a  patient  124  years  ago,  who 
was  cured  of  extreme  melancholy  by  an  Inoculation 
of  the  itch. 

A  Happy  Land. — There  is  not  in  France  a  med- 
ical school  which  has  a  professor  of  gynecology,  nor 
is  there  in  the  whole  country  a  special  hospital  for 
the  diseases  of  women. 

Better  Wait  a  While. — Patient:  "What would 
you  think  of  a  warmer  climate  for  me,  doctor?" 
Doctor:  "Great  Scott!  man,  isn't  that  just  what 
I  am  trying  to  save  you  from  ? " 

A  Heavy  Dose. — This  is  the  order  which  a  little 
girl  brought  into  a  Lewiston  druggist's  store  the 
other  day.  It  was  written  on  a  dirty  piece  of  note 
paper,  as  follows  :  "Mister  Druggist :  Please  send 
ipecac  enough  to  throw  up  a  four-year-old  girl." 

The  Chambermaid  Cure. — The  Qiieen  of  Sweden 
is  undergoing  peculiar  treatment  to  restore  her 
nerves  to  a  normal  condition.  Her  doctors  have 
ordered  her  to  rise  early,  make  her  own  bed,  and 
dust  and  sweep  the  room.  She  has  to  take  a  walk 
in  the  garden  before  breakfast,  work  among  the 
flowers  afterwards,  and  lead  an  active  out-door  ex- 
istence all  day  long.  Already  the  Qiieen  has  been 
benefitted  by  this  curious  cure — the  chambermaid 
treatment,  as  it  is  called.  It  is  not  likely  to  become 
popular. 


Wanted. — A  few  copies  of  the  Science  News  tor  January, 
1SS7.     Full  price  will  be  paid  for  such  at  this  ofllce. 


Billings,  Clait  &  Co.,  wholesale  chemists,  liave  several 
disinfectants  which  are  in  kuepini^  with  the  goods  ni;tuufactured 
by  this  well-known  house.  * 


Attention  is  called  to  the  '-ad."  of  Shedd's  Memory 
School.  This  school  and  method  is  spoken  of  very  hijjhly  by 
eading  educators.     Send  for  circulars. 


To  those  who  value  independent  tlunkinj^  the  experiment  is 
worth  tryinj^  of  doing  without  a  newspaper  for  a  week,  but  you 
must  never  be  without  an  Ksterkrook  Pen. 


WiLMEH  Bkinton,  M.  D.,  of  Baltimore,  says;  I  have  used 
"CoLDEN's  LlquiD  Beef  Tonic"  in  my  practice,  and  have 
been  much  gratitied  with  the  result.  As  a  tonic  in  all  cases  of 
debility  and  weakness,  *'an:emia,"  "chlorosis,"  etc.,  it  cannot 
be  surpassed. 


Ice  frozen  artificially  by  the  machines  manutactured  by 
0AVID  Boyle,  of  Chicago,  is  pure,  uniform  in  quality,  and  can 
be  produced  in  any  climate  or  season.  It  is  also  much  cheaper 
than  natural  ice,  which  must  often  be  transported  long  dis- 
tances at  high  rates  of  freight. 


Messks.  James  Qt:EEN  &  Co.,  of  Philadelphia,  have  made  a 
most  liberal  offer  to  provide  all  persons  interested  in  science, 
who  intend  to  visit  the  Paris  Exposition,  with  letters  of  intro- 
duction to  their  agents,  who  will  give  every  assistance  to  them 
in  purchasing  scientific  apparatus,  and  shipping  the  same  to 
this  country.  An  explanatory  circular  will  be  sent  to  any  ad- 
dress upon  application. 
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Banjiliar  Science. 


THE  GREAT  BRAZILIAN 
METE(JRITE. 
The  lar<;o  mass  of  meteoric  iron  repre- 
sented in  tlie  enjijiaving  (from  Z,a  JVaiurc) 
was  found  near  Bendego,  in  tiie  province  of 
Bahia,  Brazil.  Attention  was  first  called  to 
it  in  1784,  when  the  existence  of  an  immense 
stone,  supposed  to  consist  of  gold  and  silver, 
was  brought  to  the  notice  of  the  governor  of 
the  province.  An  officer  of  the  army, 
Bernardo  Carvalho  da  Cunha,  determined  to 
transport  the  supposed  precious  mas^  to  the 
sea  coast,  and  headed  an  expedition,  which 
constructed  a  road  through  the  forest,  and 
built  a  strong  wagon,  in  which  it  was  to  be 
transported  by  oxen.  The  great  meteorite, 
weighing  over  io,ocx)  pounds,  and  measuring 
7  feet  in  length,  4  in  breadth,  and  3  in  thick- 
ness, was  carefully  hoisted  into  the  wagon, 
and  started  on  its  journey.  For  the  first  soo 
feet  all  went  well,  but  tlie  soldiers  had 
neglected  to  provide  any  means  of  checking 
its  motion,  and,  on  descending  a  hill,  all  con- 
trol   of    the    wagon    was    lost,    the    wheels 


revolved  so  rapidly  thatj  the  axles  took  fire, 
and  the  whole  allair  rushed  into  the  river 
Bendego,  where  it  remaineil  until  two  years 
ago,  although  it  was  visited  by  several  travel- 
ling scientists,  and  one  or  more  futile  attempts 
were  made  to  recover  it. 


In  1S87  a  successful  attempt  was  made  to 
recover  this  remarkable  natural  curiosity, 
with  the  aid  of  the  Brazilian  government  and 
the  contributions  of  private  individuals, 
especially  Baron  Guahy,  who  took  a  great 
interest  in  the  matter.  On  the  25th  of  Novem- 
ber, the  meteorite  was  placed  in  a  specially 
constructed  wagon,  and,  drawn  part  of  the 
time  by  men  and  part  of  the  time  by  oxen,  it 
arrived  on  the  14th  of  May,  1SS8,  at  the  rail- 
road station  of  Jacuricy,  from  whence  it  was 
transported  by  rail  and  sea  to  Rio  Janeiro, 
where  it  now  rests  in  the  Museum.  The 
transportation  of  this  large  and  heavy  mass 
for  seventy-one  miles,  through  forests  and 
deserts,  and  over  rivers  and  lakes,  through  a 
wild  and  un.settled  country,  was  no  small 
engineering  feat,  and  reflects  great  credit 
upon  M.  Carvalho,  who  planned  and  super- 
intendetl  the  work. 

4^,^ 

SCIENTIFIC.  RECREATIONS. 

EXPERIMENTS  IN  EqUILIBKIUM. 

The  accompanying  engraving,  from  Z,a 
Nature^  illustrates  an  experiment  that  may 
serve  to  test  the  patience  and  skill  of  a  person 
who  wishes  to  pass  away  his  time  while 
awaiting  a  partner  in  a  game  of  backgam- 
mon. The  question  is  to  place  the  thirty 
men  of  the  game  upon  four  independent  men 
standing  on  edge. 

The  solution  of  the  problem  requires  a 
series  of  ingenious  and  even  .somewhat  com- 
plicated combinations  ;  so  whoever  wishes  to 
try  to  solve  it  will  do  well  to  provide  himself 
with  a  set  of  backgammon  men,  and,  pieces 


in  hand,  follow  us  step  by  step  in  our  expla- 
nation. 

Lay  the  central  piece.  A,  flat  upon  the 
table,  and,  on  the  prolongation  of  two  diame- 
ters at  right  angles,  place  upon  edge  the 
pieces,  i,  2,  3,  and  4,  which 'are  to  support 
all  the  rest.  In  order  to  assure  of  their  con- 
tact with  the  upper  edge  of  A,  it  is  necessary 
to  chock  them  temporarily  with  the  four 
pieces,  B,  C,  D,  and  E,  laid  Hat  u|)on  tiic 
table. 

Now  place  a  piece,  K,  liorizontally  upon 
the  edges  of  the  pieces,  i,  3,  3,  and  4.  This 
done,  place  four  pieces  in  such  a  way  that 
their  centres  shall  be  respectively  over  the 
centres  of  the  pieces,  B,  C,  D,  and  E.  This 
gives  us  the  first  horizontal  row.  The  second 
row  is  obtained  by  placing  four  more  pieces 
horizontally  upon  the  four  preceding  ones, 
but  so  alternating  them  that  the  centres  of  the 
pieces  of  the  second  row  shall  be  over  the 
spaces  existing  between  the  pieces  of  the  first 
row. 

Continue  alternating  thus  to  the  fifth  row, 
the  pieces  of  the  odd  rows  (the  black,  for  ex- 
ample) being  situated  directly  over  each 
other,  and  the  pieces  of  the  even  rows  having 


their  centres  likewise  upon  four  vertical  axes 
passing  between  the  spaces  of  the  column.s  of 
odd  rows.  The  five  rows  dispose '  of  20 
pieces. 
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Up  to  this  point  it  has  sufficed  to  operate 
exactly  according  to  our  directions,  and  no 
difficulty  has  been  met  with.  But  here  is 
where  the  operation  becomes  ticklish.  It  is 
a  question,  in  fact,  not  only  of  removing  the 
pieces,  B,  C,  D,  arid  E,  serving  to  chock  the 
vertical  pieces  that  are  alone  to  support  the 
structure,  but  also  to  free  the  two  pieces,  A 
and  K,  that  the  pieces,  i,  2,  3,  and  4,  hold 
prisoners.  How  shall  it  be  done?  Let  us 
first  get  rid  of  the  pieces,  B,  C,  D,  and  E, 
and,  having  formed  the  sixth  row  with  them, 
let  us  occupy  ourselves  with  the  two  prisoners. 

Upon  the  plan  to  the  left  remark  the  figures 
5  and  6,  pla(;ed  alongside  of  two  parallel 
dotted  lines.  These  lines  represent  the 
oblique  position  which  it  is  necessary  to  give 
the  pieces,  2  and  3,  temporarily,  by  deftly 
turning  them  with  the  finger.  The  piece,  K, 
being  no  longer  supported,  falls  upon  A,  and 
the  two  pieces,  A  and  K,  can  be  withdrawn 
through  the  space  thus  created  between  2  and 
3.  Having  placed  A  and  K  upon  the  sixth 
row,  and  in  the  centre  of  it,  return  2  and  3  to 
their  original  position,  and  cap  the  whole 
with  the  two  dice  boxes  of  the  game  of  back- 
gammon, one  inverted  over  the  other  and 
supporting  the  two  dice. 


A  similar  experiment  can  be  made  with  a 
box  of  dominos,  the  problem  being  to  stand 
every  piece  upon  its  point  without  the  aid  of 
any  foreign  object.  This  is  accomplished  by 
arranging  them  in  a  circle,  as  shown  in  the 
upper  part  of  the  engraving,  the  first  dominc* 
being  kept  in  position  by  resting  it  against 
another  one  which  lays  flat  upon  the  table. 
When  the  circle  is  almost  completed,  the  two 
ends  are  carefully  steadied  with  the  hands, 
and  the  recumbent  domino  raised  to  an 
upright  position,  forming,  as  it  were,  the  key- 
stone of  the  structure.  This  is  tlie  only  part 
of  the  experiment  requiring  any  care,  and,  as 
is  shown  in  the  engraving,  the  greatest  sta- 


bility is  obtained  by  giving  the  dominos  such 
an  inclination  that  the  top  of  each  rests 
against  the  middle  dividing  line  of  the  suc- 
ceeding one. 

By  another  method  it  is  even  possible  to 
arrange  the  dominos  in  a  straight  line.  To 
do  this,  the  cover  of  the  box  is  used  as  a  sup- 
port for  the  first  piece,  and  the  others  are 
placed  in  the  same  order  as  in  the  previous 
experiment,  taking  care  to  make  the  inclina- 
tion somewhat  less.  After  all  are  in  place, 
the  ends  are  steadied  by  the  hands  and 
pressed  together,  while  the  line  of  dominos  is 
gently  worked  back  and  forth  until  the  desired 
stability  is  obtained,  when  the  box  cover  may 
be  removed,  and  the  dominos  left  standing  by 
themselves,  mutually  supported  by  each  other 

upon  their  points. 

«♦» 

[Original  in  The  PopuUir  Scievce  N<toti.] 
THE  WEATHER.  » 

BY  M.  J.   GORTON. 

The  free  play  of  forces,  the  shock  electric  of  the 
surcharged  energies,  or  the  perfect  calm  of  a  daj  in 
June,  harmonious  in  rhjthm  as  the  music  of  the 
spheres,  is  Nature  dealing  according  to  her  own 
natural  resources,  keeping  time  by  those  pulse-beats 
accurately  attuned  to  unvarying  measures. 

By  accurate  observation,  it  is  found  that  one  sub- 
ject is  ever  regarded  as  trite  and  commonplace,  about 
which — as  the  comfort,  the  prosperity,  and  well- 
being,  or  the  discomfort  and  disasters,  of  mankind 
depend — there  must  be  much  inquiry  and  many 
tests  of  the  law  of  its  conduct, — and  that  is,  "The 
Weather." 

So  obscure  is  this  subject  that  it  is  evident  that 
climate  is  often  mistaken  for  it,  and  the  phenomena 
of  the  weather — its  changes  and  its  peculiarities — 
are  attributed  to  climatic  influences;  so  that,  not- 
withstanding daily  discussion  and  inquiries,  and  the 
records  and  reports  of  the  Signal  Service  Bureau, 
there  are  still  very  indistinct  ideas  and  predictions 
on  this  very  unstable  element.  There  are  persons 
who  assert  that  when  a  season  occurs  out  of  the 
usual  way,  unfavorable  to  the  growth  and  ripening 
of  the  crops,  that  a  national  punishment,  undoubt- 
edly deserved,  has  been  incurred.  It  therefore  fol- 
lows that  fine  seasons  are  regarded  in  a  practical 
sense  as  natural  and  normal,  and  bad  seasons  as 
marvelous  exceptions. 

Weather  in  temperate  and  frigid  zones,  and  in 
most  places  in  the  tropics,  must  change;  but  a  long 
average  of  weather  at  the  same  point  constitutes 
climate.  The  climate  of  a  locality  may  change,  but 
the  weather  invariably  does  change.  Tlierefore,  it 
may  be  stated  as  an  axiom,  that  weather  is  very 
changeable  and  that  climate  is  very  regular. 

The  prognostications  and  changes  of  the  weather 
liave  always  been  noted  as  things  of  importance  in 
the  affairs  of  mankind,  and  science  has  tried  to 
forecast  the  probabilities  of  certain  near  periods  in 
the  future,  by  the  invention  of  instruments  for  the 
purpose,  and  by  keeping  skillful  observers  to  note 
and  record  the  phenomena  of  the  wind,  sun,  sky, 
clouds,  and  states  of  atmosphere,  to  aid  in  the  solu- 
tion. 

In  the  lore  of  the  country,  the  change  in  the 
weather  will  be  obtained  by  observing  the  habits  of 
animals.  The  hushed  silence  and  .scurrying  flight 
of  birds  and  insects,  the  movements  of  cows  and 
horses  in  the  fields,  or  of  the  domestic  pets  about  the 
house,  foretell  a  coming  change.  Invalids,  and 
those  who  suffer  from  neuralgia  or  old  wounds,  all 
suffer  from  the  change  of  weather.     All  these  phe- 


nomena are  the  result  of  laws  which,  if  the  causes 
were  understood,  would  be  capable  of  observation 
and  tabulation.  They  are  dependent  upon  the 
density  or  rarity  of  the  atmosphere,  the  temperature 
of  the  air — not  only  at  sea-level,  but  at  a// altitudes, 
— the  state  of  moisture,  the  rainfall,  the  clear  or 
cloudy  state  of  the  upper  air,  the  force  of  the  wind, 
the  electric  conditions,  and  the  magnetic  forces  of 
the  earth.  Instruments  are  in  use  by  which  such 
phenomena  can  be  recorded.  But  the  reason  for 
the  conditions  of  these  many  different  elements, 
that  produce  such-and-such  states  of  weather  upon 
such-and-such  days,  is  yet  to  be  found  out  by  accu- 
rate observations.  When  the  causes  are  determined, 
accurate  prognostications  can  be  made,  without 
doubt,  which  can  be  relied  upon.  It  is  of  this  vast 
field  for  accurate  scientific  research,  that  should  be 
investigated, — and  is  being  investigated, — that  one 
word  more  may  be  said. 

Faraday  discovered  the  e.xact  laws  ruling  the  rela- 
tion of  particles  of  gas.  What  force  rends  the  par- 
ticles of  gas.'  What  is  the  attraction  that  causes 
them  to  rush  into  combination.'  What  invisible 
force  ranges  the  particles  into  rank  and  file,  hollow 
squares,  and  triangles.'  Again,  tlie  whole  rank  and 
file,  without  warning,  will  change  position  and 
form  anew.  The  obscure  laws  governing  heat  were 
also  unravelled  by  him,  as  the  result  of  scientific 
observation. 

Laws  governing  the  natural  phenomena  contained 
in  the  changes  of  the  elements  in  producing  cori-e- 
sponding  changes  in  the  weather,  are  now  known 
to  be  governed  by  similar  conditions  to  those  which 
Faraday  discovered  in  the  kindred  field  of  research, 
amidst  chemical  affinities  and  repulsions.  Instru- 
ments are  now  in  use  by  which  most  of  this  class  of 
phenomena  can  be  recorded.  The  barometer,  which 
weighs  a  column  of  air  to  the  very  top  of  our  atmos- 
phere, tells  the  pressure  of  the  air  at  the  moment  of 
observation.  The  thermometer,  also,  is  of  great 
value  as  a  weather  indicator.  The  direction  of  the 
wind,  and  the  coincidence  or  dissidence  from  the 
average  of  many  years'  observations  at  the  given 
time  or  period,  is  an  important  observation.  The 
flashes  of  the  aurora  borealis,  indicating  electrical 
disturbances  and  magnetic  storms,  are  usually  fol- 
lowed by  lowering  weather.  But  the  relation  be- 
tween the  phenomenon  and  the  result  is  very 
imperfectly  understood.  To  properly  carry  these 
researches  into  regions  where  the  laws  are  imper- 
fectly understood,  there  must  be  accurate  observa- 
tions, and  they  must  be  compared  by  standards  that 
are  fixed.  The  instruments  must  be  used  systemati- 
cally,— always  and  everywhere  at  the  same  hour  of 
the  day, — and  the  widely  separated  observers  must 
compare  notes,  and  that  with  some  degree  of 
exactness.  There  must  be  no  indifference  and  no 
forgetfulness  in  the  work,  and  these  observations 
must  continue  some  time  to  be  able  to  produce 
results  that  shall  be  of  any  use  in  arriving  at  a  sci- 
entific solution.  This  would  include  the  study  of 
rain  and  shine,  of  cloud  and  clear,  of  fine  weather 
and  foul,  of  calm  and  storm,  of  squall  and  tornado, 
of  frost  and  heat,  of  hail  and  snow,  of  drouth  and 
flood ;  it  requires  the  study  of  cloud-forms  and  sun- 
set glories,  of  halos  of  rainbows,  and  of  the  ghostly 
phantasm  of  the  northern  lights. 

To  those  who  know  liow  inaccurate  the  predic- 
tions of  the  National  Weather  Bureau  are,  would  it 
not  seem  good  advice  to  hint  that,  instead  01 
increasing  the  number  of  predictions,  as  is  now  the 
case,  that  it  would  seem  more  advisable  that  the 
service  enter  upon  a  more  profound  and  thorough 
investigation  of  the  elements.'  Then,  out  of  the 
confused  jumble  of  theories,  predictions,  prophecies, 
and  some  record  of  notable  changes  of  weather,  can 
be  gathered  facts  and  a  reliable  record. 
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Savs  a  meteorologist:  "A  period  of  nearly  forty 
j'ears  has  been  sultlcient  to  satisfy  the  least  specula- 
tive philosophers  that  the  coincidence  is  so  real  as 
to  prove  a  natural  relation  among  the  phenomena, 
and  to  place  magnetic  observations  and  solar  ob- 
scurations in  the  first  rank  of  meteorological  require- 
ments." 

It  is  related  that  while  a  (jerman  astronomer  was 
patiently  noting  down  the  sun's  appearance,  year 
after  year,  a  small  body  of  Englishmen  were,  with 
equal  patience,  notingdown,  in  various  observatories 
in  both  hemispheres,  at  the  same  moment  of  every 
alternate  hour,  day  and  night,  for  some  years,  all 
the  particulars  of  terrestrial  magnetical-  disturb- 
ances. When  the  magnetic  observations  were 
reduced,  some  were  found  to  belong  to  the  hour  of 
the  day,  some  to  the  day  of  the  month,  and  some  to 
the  day  of  the  year;  but  an  important  class  remained 
unaccounted  for,  and  these,  at  first,  seemed  to  be 
irregular.  As  time  went  on,  and  the  observations 
were  continued,  these  irregular  variations  arranged 
themselves  in  order.  They  gradually  grew  smaller 
and  lesjj  frequent,  year  after  year,  for  five  years,  and 
then  as  gradually  increased  for  another  five  years. 
These  years  of  greatest  and  least  distubance  were  at 
length  found  to  be  those  during  which  there  were, 
respectively,  the  largest  and  smallest  number  of 
solar  spots. 

What  a  field  for  future  discoveries  does  not  this 
glimpse  into  natural  phenomena  give  to  the 
meteorologist!  In  the  vast  field  of  active  forces, 
marshalled  and  passed  in  review, — the  quantity  and 
form  of  clouds,  the  very  great  alteration  of  form, 
the  direction  of  the  wind,  the  state  of  the  tempera- 
ture, the  amount  of  heat  or  cold,  the  appearance  of 
halos,  of  rainbows,  of  electrical  and  magnetic 
changes,  of  the  temperature  and  density  of  the  air, 
of  the  refraction  of  the  air  which  produces  mirage, 
of  the  amount  of  dewfall,  of  rain,  of  snow,  of  hail, — 
there  appears  the  old  ever  new,  and  the  new  ever 
old :  the  fact  that  no  force  can  be  permanently 
retained. 

According  to  the  ancient  poets,  Proteus  was  Nep- 
tune's herdsman, — a  most  extraordinary  prophet; 
an  old  man,  who  understood  things  past,  present, 
and  future.  He  lived  in  a  vast  cave,  where  he  told 
over  his  sea-calves  at  noon,  and  then  went  to  sleep. 
Whoever  consulted  him  had  no  other  wayof  obtain- 
ing an  answer  but  by  binding  him  with  manacles; 
when  he,  trying  to  free  himself,  would  change  into 
all  kinds  of  shapes  and  miraculous  forms, — as  of 
fire,  water,  wild  beasts, — till  at  length  he  resumed 
his  own  shape  again.  Lord  Bacon,  in  his  Wisdom 
o/ Me  .-l/ifVeH^s,  thus  translates  this  fable:  Proteus 
represents  matter,  servant  of  Neptune,  as  working 
in  a  fluid  state,  and  sleeping  after  telling  over  his 
flocks,  as  having  once  fixed  the  various  species  of 
things,  and  then  ceasing  their  production.  Now, 
"if  any  skillful  minister  of  Nature  shall  apply  force 
to  matter,  and  by  design  to  torture  and  vex  it,  in 
order  to  its  annihilation,  it  being  brought  under 
this  necessity,  changes  and  transforms  itself  into  a 
strange  variety  of  shapes  and  appearances ;  *  * 
*  so  at  length,  running  through  the  whole  circle 
of  transformations  and  completing  its  period,  in 
some  degree  restores  itself  if  the  force  be  continued." 

This  fable  is  equally  true  of  matter  and  of  force. 
And  in  the  transmutations  of  water  vapor,  air, 
electrical  and  magnetic  forces,  heat  motion,  and  in 
noting  the  unvarying  laws  which  govern  these 
changes,  the  province  of  the  meteorologist  lies.  To 
make  known  these  laws,  and  to  class  phenomena 
with  precision,  so  that  such-and-such  causes  \nay 
certainly  be  known  to  produce  such-and-such  effects 
at  a  given  time,  gives  incalculable  value  to  his  work 
and  to  his  predictions. 


[Orij^inal  in  The  l*i>putar  Science  Xeivs.] 

TRANSFIGURATION      OF      MATTER      AND 

TRANSFORMATION   OF   FORCE. 

HY    UR.   S.   F.   LANDREY. 

Certain  facts  point  strongly,  if  not  infallibly,  to 
the  possible  trans-conversion  of  the  three  material 
kingdoms  of  nature  into  each  other,  especially  at 
the  blending  boundaries;  how  much  farther  is  sug- 
gested, if  not  proven,  by  the  theory  of  evolution. 
The  elytra  of  certain  beetles  (the  Necrophores)  have 
been  found  possessing  tannin  in  their  composition. 
Amanita  inuscoria  (a  fungus)  possesses  the  smell 
of  decaying  flesh  in  its  putrefactive  state.  Cellulose, 
a  characteristic  vegetable  compound,  has  been  traced 
in  the  external  covering  o(  the  seii-squirt.  Chloro- 
phyl  and  other  vegetable  material  has  been  found  to 
occur  in  undoubted  animals — in  Stenter  (an  infuso- 
rian),  and  in  Hydra  virdis,  amongst  the  coelonterata. 
Certain  fungi  retain  o.xygen  and  set  free  carbon, 
contrary  to  general  \egetable  law.  Diatoms  have 
silicious  coverings,  possess  animal  motion,  and  a 
vegetable  composition ;  they  belong,  therefore, 
really,  to  the  base  of  the  three  kingdoms.  Sponges 
are  aniilials  in  structure,  but  fixed  like  vegetables  to 
the  rocks  whereon  they  grow.  They  were  long  con- 
sidered as  vegetables  of  a  low  order.  With  all  the 
care  that  could  be  taken,  I  could  never  convince 
myself  of  any  other  than  a  vegetable  transfiguration 
for  infusorial  animalculiu,  and  their  reconversion 
from  the  silt  and  detritus  of  hydrated  decomposition 
into  real  plants  of  a  low  type  of  organization. 
"Who  ate  Roger  Williams.'"  becomes,  therefore,  a 
pertinent  question  of  scientific  value.  All  animal 
bodies  are  susceptible  of  conversion  into  soil,  soil 
into  materials  of  vegetable  growth,  and  these  are 
again  introduced  into  animal  organisms  and  assirti- 
ilated  by  them.  Moreover,  whoever  will  watch  the 
deposits  of  mineral  crystallizations  held  in  solution, 
gradually  assuming  their  facets.  I'rom  lines  of  con- 
joined granules,  will  learn  that  even  here  are  gran- 
ular bodies  seen  under  one  set  of  forces  and  condi- 
tions assuming  mineral  forms  of  structure;  while 
portions  of  the  same  solutions  may  be  made  to 
assimilate  with  animal  or  vegetable  organisms.  We 
speak  more  particularly  of  those  minerals  that  are 
not  deleterious  to  those  organisms,  but  ordinarily 
form  part  and  parcel  of  their  composition.  Some 
cryptogams  (fungi)  absorb  mineral  matters  directly 
from  the  soil,  without  material  change.  Certflin 
compositif  deposit  inuline  in  the  form  of  radiate 
sphero-crystals.  Calcic  carbonate,  in  the  form  of 
cystoliths,  is  deposited  in  the  leaves  of  certain  mem 


be  referred  to  some  one  force,  may  be  the  resultant 
of  some  unknown  combination  of  chemical  micro- 
criths  or  their  unseen  action  under  specialized  con- 
ditions. For  thousands  of  years  it  has  been  declared 
the  blood  is  the  life,  (Gen.  9  : 4,  etc.)  Physiologists 
have  regarded  fibrination  as  a  vital  action,  and  oxy- 
gen has  been  proven  a  vitalizing  element ;  but  nitro- 
gen, an  unstable  element,  is  certainly  a  .sexual 
difl'erentiating  agent.  "God  breathed  into  man's 
nostrils  the  breath  of  life,  and  man  became  a  living 
soul,"  certainly  points  with  no  uncertain  intelligence 
to  the  atmospheric  combination  of  these  two  ele- 
ments, for  the  origin,  duration  and  transmutation 
of  vitality. 

Protoplasm,  or  bioplasm,  certainly  requires  a  tem- 
perature of  from  near  32°— 130"  F.  for  its  first  con- 
dition. H2O,  or  water,  enters  into  all  living  tissues, 
and  oxygen,  in  its  free  state,  is  an  indispensable  ele- 
ment, if  we  omit  the  exceptions  of  certain  fungi. 
Protoplasm,  according  to  Huxley,  can  be  made  to 
contract  by  electricity,  and  I  have  personally  known 
heat  to  restore  apparently  dead  fishes  to  life;  so 
that,  whether  life  be  an  eftect  or  a  cause  of  organi- 
zation, matters  little,  if  time  will  only  reveal  which 
it  may  be. 

We  must  "learn  to  labor  and  to  wait."  Life  be- 
gins invariably  in  an  unseen  point  or  granule.  The 
question  only  remains  to  be  asked  and  answered, 
can  microscopes  be  made  powerful  enough  to  com- 
pel the  granule  to  give  up  the  secret  of  its  origin.' 
It  certainly  would  puzzle  the  wisest  man  to  declare 
between  the  ova  of  a  kangaroo,  dog,  reptile,  and 
man,  which  would  be  human  and  which  would 
prove  to  be  the  animal.  Sexuality  is  nothing  more 
than  a  specialized  polarization  of  I'orce,  and,  among 
bees,  a  matter  of  choice.  Life  is  of  air  and  water; 
protoplasm  of  earth,  air,  and  water.  Certainly 
appropriate  are  the  words  of  Tyndale  :  "Science 
ought  to  teach  us  to  see  the  invisible  as  well  as  the 
visible  in  nature  :  to  picture  to  our  mind's  eye  those 
operations  that  entirely  elude  the  eye  of  the  body; 
to  look  at  the  very  atoms  of  matter,  in  motion  and 
in  rest,  and  to  follow  them  forth  into  the  world  of 
the  senses." 


bers  of  the  nettle  family.  In  rhubarb,  oxalis,  etc., 
are  raphides  of  calcic  oxalate.  These  are  eaten  and 
appropriated  by  men  and  animals,  and,  at  their  dis- 
solution, are  again  re.stored  to  the  mineral  kingdom. 
Transfiguration  is  :i  constiintly  proven  quantity  of 
the  three  kingdoms;  transformation  (or,  possibly, 
transfer  of  forces)  has  been  well  nigh  proven.  The 
yet  deeper  sciences  of  ]>sychology  and  biology  are 
slowly  yielding  to  the  possibilities  of  psychical 
transformation  and  somatic  correlation  with  mind 
and  life.  Granules,  as  cytoblasts  or  entasthoblasts, 
are  the  common  property — the  "regnum  protisti- 
cum" — of  all  the  kingdoms.  The  granular  basis  is 
the  "king  in  the  cave,"  who  sits  with  his  feet  on  the 
body  of  a  dead  youth,  whose  feet  and  head  beyond 
the  rock,  on  either  side,  rest  in  the  stream  of  obliv- 
ion. The  simile  would  be  a  complete  one  if  the 
youth  were  always  and  forever  alive.  The  forces  of 
light,  heat,  actinism,  motion,  electricity,  galvanism, 
magnetism, — nearly  all  the  imponderable  agents  in 
nature, — have  been  well  nigh  proven  to  be  mutually 
transformable,  the  one  into  the   other. 

Who,  therefore,  can  intelligently  declare  whether 
life  itself  is  not  a  mere  subtle  form  of  a  physical 
force .'     "The  residue  quantity,"  which  cannot  always 


CHINESE  MYTHS. 
A  Chinese  native  paper,  says  Science,  published 
recently  a  collection  of  some  zoplogiail  myths  of 
that  country,  a  few  of  which  are  worth  noting.  In 
Shan-si  there  is  a  bird,  which  can  divest  itself  of  its 
feathers  and  become  a  woman.  At  Twan-sin-chow 
dwells  the  Wan-mu  Niao  (mother  of  mosquitoes),  a 
fish-eating  bird,  from  whose  mouth  issue  swarms  of 
mosquitoes  when  it  cries.  Yung-yhow  has  its  stone- 
swallow,  which  flies  during  wind  and  rain,  and  in 
fine  weather  turns  to  stone  again.  Another  bird, 
when  killed,  gives  much  oil  to  the  hunter,  and  when 
the  skin  is  thrown  into  the  water  it  becomes  a  living 
bird  again.  With  regard  to  animals,  few  are  so 
useful  as  the  "Jih-kih"  ox,  foui^d  in  Kansuh,  from 
which  large  pieces  of  flesh  are  cut  for  meat  and 
grow  again  in  a  single  day.  The  merman  of  the 
Southern  Seas  can  weave  a  kind  of  silky  fabric 
which  keeps  a  house  cool  in  summer  if  hung  up  in 
one  of  the  rooms.  The  tears  of  this  merman  are 
pearls.  A  large  hermit-crab  is  attended  by  a  little 
shrimp  which  lives  in  the  stomach  of  its  master;  if 
the  shrimp  is  successful  in  its  depredations  the  crab 
flourishes,  but  the  latter  dies  if  the  shrimp  does  not 
return  from  his  dally  excursions.  The  "Ho-lo"  is  a 
fish  having  one  head  and  ten  bodies.  The  myths 
about  snakes  are  the  strangest  of  all.  Thus  the 
square  snake  of  Kwangsi  ha-s  the  power  of  throwing 
an  inky  fluid  when  attacked,  which  kills  its  assail- 
ants at  once.  Another  snake  can  divide  itself  up 
into  twelve  pieces,  and  each  piece,  if  touched  by  a 
man,   will  instantly  generate  a  head  and  fangs  at 
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each  end.  The  calling  snake  asks  a  traveller, 
"Where  are  you  from,  and  whither  are  you  bound?" 
If  he  answers,  the  snake  follows  him  for  miles,  and, 
entering  the  hotel  where  he  is  sleeping,  raises  a 
fearful  stench.  The  hotel  proprietor,  however, 
guards  against  this  by  putting  a  centipede  in  a  box 
under  the  pillow,  and  when  the  snake  gives  forth 
the  evil  odor,  the  centipede  is  let  out,  and,  flying  at 
the  snake,  instantly  kills  him  with  a  bite.  The  fat 
of  this  snake,  which  grows  to  a  great  size,  makes 
oil  for  lamps  and  produces  a  flame  which  cannot  be 
blown  out.  In  Burmah  and  Cochin-China  is  a 
snake  which  has,  in  the  female  sex,  a  face  like  a 
pretty  girl,  with  two  feet  growing  under  the  neck, 
each  with  five  fingers,  exactly  like  the  fingers  of  a 
human  hand.  The  male  is  green  in  color,  and  has  a 
long  beard ;  it  will  kill  a  tiger,  but  a  fox  is  more 
than  a  match  for  it. 


THE  ERA  OF  THE  AZTECS. 
The  period  of  fifty-two  years  formed  a  complete 
era  for  the  Aztecs,  and  they  questioned  whether  at 
the  end  of  that  period  the  great  heavenly  clock,  hav- 
ing performed  its  revolution,  might  not  stop  forever. 
This  era  menaced  a  considerable  number  of  the  pop- 
ulation once  in  their  lives,  and  some  of  them  per- 
haps twice.  The  night  on  which  the  fifty-second 
year  would  expire  was  a  solemn  moment  to  them, 
and  was  signalized  by  extinguishing  the  sacred  fires 
in  the  temples  and  those  on  private  hearth-stones, 
and  by  breaking  all  vessels  that  had  contained  pro- 
visions ;  and  the  evening  was  passed  in  darkness, 
with  trembling  and  fear.  The  day  was  in  Novem- 
ber, when  the  Pleiades  would  culminate  at  mid- 
night, and  this  moment  was  the  termination  of  the 
century.  As  the  hour  appeared,  the  human  victim 
was  sacrificed,  and  the  sticks  were  rubbed  over  his 
still  quick  body  for  striking  the  fire  tor  his  funeral 
pile  and  the  inauguration  of  the  new  era.  Men 
were  waiting  with  torches  ready  to  be  lighted,  with 
which  the  new  fire  was  to  be  distributed  to  all  the 
provinces.  The  moment  of  midnight  was  hailed 
with  shouts  of  joy.  The  world  had  not  come  to  an 
end,  and  men  could  hope  that  it  would  last  at  least 
through  another  era.  Those  who  could  not  attend 
the  public  ceremonies  watched  kneeling  on  the 
roofs  of  their  houses.  The  secular  festival  was  sup- 
pressed by  the  Spaniards,  the  last  human  victim 
having  been  sacrificed  on  the  pyramid  of  Tlaloc  in 
1507. — Popular  Science  Monthly. 


RED  PEPPER. 

The  Journal  de  la  Chamhre  de  Commerce  de  Con- 
stantinople says  that  the  cultivation  of  the  red-pepper 
plant  occujiies  a  very  important  place  among  the 
several  branches  of  cultivation  practised  in  Turkey. 
This  cultivation  is  chiefly  making  progress  in  the 
cantons  of  Karadja  Abad,  in  the  districts  of  Vardar 
Yenidje  and  of  Vedine,  vilayet  of  Salonica.  For- 
merly the  production  of  red  pepper  was  unimpor- 
tant, for  it  was  limited  to  the  requirements  of  local 
consumption  in  the  vilayet;  but,  since  foreign 
countries  have  bought  these  peppers,  cultivation 
has  rapidly  extended.  The  plant  itself  prefers  a 
sandv  and  humid  .soil,  where  it  grows  sometimes 
almost  in  the  water.  It  is  estimated  that  the  plant 
produces  from  120  to  400  okes  (oke^2.84  pounds) 
of  pepper  per  deunum  (deunum  =  40  square  paces), 
according  to  quality.  On  an  average,  the  expenses 
do  not  exceed  300  gold  piastres  tor  the  cultivation  of 
each  deunum  ;  and  an  oke  of  this  pepper  costs  from 
30  paras  up  to  5V2  piastres,  according  to  quality. 
The  profit  realized  on  the  average  is  from  300  to 
350  piastres  per  deunum.  Harvesting  only  com- ! 
mences  when  the  plants  are  entirely  red.  The  pro- 
duce of  the  first  gathering  is  of  superior  quality:  ^ 
but  that  of  the  last  is  bad,  as  the  pepper  plant  red- 1 


dens  imperfectly  in  the  autumn.  This  year  the 
yield  of  red  pepper  has  reached,  in  the  canton  of 
Yenidje  Karadja  Abad,  the  figure  of  350,000  okes, 
and  in  that  of  Vedine  Karadja  Abad,  about  the  same 
amount.  Of  this  yield,  45  per  cent,  is  exported  to 
Europe;  30  per  cent,  to  Bulgaria,  Servia,  and 
Austria-Hungary;  the  remainder  being  sent  to  dif- 
ferent parts  of  the  Turkish  Empire. 


OXALIC  FERMENTATION. 
IIerr  W.  Zoi'f  records  the  discovery  of  a  remark- 
able Saccharomyces,  to  which  he  gives  the  name  S. 
Hanaenii,  in  which  the  power  of  producing  alcohol 
is  replaced  by  that  of  producing  oxalic  acid.  It  was 
cultivated  on  beerwort  gelatine  and  flesh-peptone 
gelatine,  which  it  softened  without  liquefying.  On 
beerwort,  sugar  solutions,  mannite,  etc.,  it  produces 
a  pellicle  which  is  rapidly  precipitated.  Cultivated 
on  a  solid  substratum  it  produces  endogenous  spores, 
usually  only  one,  less  often  two,  in  each  mother- 
cell.  Scarcely  a  trace  of  alcohol  could  be  detected 
in  the  fluids  in  which  this  microbe  had  been  culti- 
vated, while,  on  the  other  hand,  crystals  of  calcium 
oxalate  were  formed,  sometimes  in  very  large  quan- 
tities, in  the  same  way  as  with  other  well-known 
producers  of  oxalic  acid,  such  as  I'enicilHum  and 
Scterotinia.  The  production  of  crystals  of  oxalate 
was  obtained  from  the  following  carbohydrates, 
viz.  :  Galactose,  grape-sugar,  cane-sugar,  milk- 
sugar,  and  maltose,  also  from  dulcite,  glycerine,  and 
mannite.  It  is  possible  that  the  further  investiga- 
tion of  this  interesting  organism  may  throw  light 
on  the  so  common  production  of  crystals  of  calcium 
oxalate  in  the  form  of  raphides  in  plants. 


FLAPPING  OF  A  FLY'S  WINGS. 

In  his  book — On  the  Senses,  Instincts,  and  Intelli- 
gence of  Animals — Sir  John  Lubbock  records  some  of 
his  later  observations,  among  which  are  these  : 

The  slow  flapping  of  a  butterfly's  wing  produces 
no  sound,  but  when  the  movements  are  rapid  a 
noise  is  produced,  which  increases  in  shrillness 
with  the  number  of  vibrations.  Thus  the  housefly, 
which  produces  the  sound  F,  vibrates  its  wings 
20,100  times  a  minute,  or  335  times  a  second;  and 
the  bee,  which  makes  a  sound  of  A,  as  many  as 
26,400  times,  or  440  times  in  a  second.  On  the  con- 
trary, a  tired  bee  hums  on  E,  and,  therefore,  accord- 
ing to  theory,  vibrates  its  wings  only  330  times  in  a 
second. 

Marcy  has  succeeded  in  confirming  the.se  numbers 
graphically.  He  fixed  a  fly  so  that  the  tip  of  the 
wing  just  touched  a  cylinder,  which  was  moved  by 
clockwork.  Each  stroke  of  the  wing  caused  a  mark, 
of  course  very  slight,  but  still  quite  perceptible,  and 
he  thus  showed  that  there  were  actually  330  strokes 
in  a  second,  agreeing  almost  exactly  with  the  num- 
ber inferred  from  the  note  produced. 


METEORITES. 
From  an  exhaustive  study  of  the  large  collection 
of  meteorites  at  Harvard  College,  the  conclusion 
has  been  arrived  at,  that  many  of  the  masses  of 
meteoric  iron  now  known  are  cleavage  crystals, 
broken  off',  probably,  by  the  impact  of  the  mass 
against  the  atmosphere.  It  is  found  that  these 
masses  show  cleavings  parallel  to  the  planes  of  all 
the  three  fundamental  forms  of  the  isometric  or 
regular  system.  From  all  that  appears,  the  theory 
has  come  to  be  entertained  that  the  masses  of 
meteorites  were  thrown  oiT  from  a  sun  among  the 
fixed  stars,  and  that  they  were  slowly  cooled  while 
revolving  in  a  zone  of  intense  heat. 


Siberian  Meteors. — Foreign  scientists  have  dis- 
covered minute  diamonds  in  meteorites  found  in 
Siberia. 


SCIENTIFIC  BREVITIES. 
A  Curious  Experiment  in  Osmosis. — Take  two 
eggs  of  equal  size.  Carefully  dissolve  the  shell  of 
one  with  dilute  hydrochloric  acid,  and  immerse  it  in 
pure  water.  In  the  course  of  a  day  or  two  enough 
water  will  pass  through  the  outside  membrane  to 
cause  it  to  nearly  double  its  volume,  as  may  be 
shown  by  comparison  with  the  second  egg,  which 
is  used  as  a  standard. 

An  Interesting  Fact. — If  sodium  sulphate  is 
allowed  to  crystallize  between  plates  of  unglazed 
porcelain  in  the  open  air,  and  if  the  crystallization 
is  reproduced  two  or  three  times  by  sprinkling  with 
water,  the  plates  fall  into  powder.  The  same  phe- 
nomenon is  observed  with  very  hard  stones.  This 
crystallization  may  be  a  cause  of  the  comminution 
of  rocks  which  resist  water. 

Another  Use  for  the  Phonograph. — While 
the  deepest  tone  that  our  ears  are  capable  of  recog- 
nizing is  one  containing  sixteen  vibrations  a  second, 
the  phonograph  will  record  ten  vibrations  or  less, 
and  can  then  raise  the  pitch  until  we  hear  a  repro- 
duction from  them.  Similarly,  vibrations  above 
the  highest  rate  audible  to  the  ear  can  be  recorded 
on  the  phonograph,  and  then  reproduced  by  lower- 
ing the  pitch  until  we  actually  hear  the  record  of 
those  inaudible  pulsations. 

Long  Distance  RiFLE-i-iRiN(i.  —  Experimental 
firing  with  the  new  British  military  rifle  at  ranges 
beyond  2,000  yards  has  given  the  following  results: 
The  targets  were  small  field  fortifications,  ten  yards 
long.  The  firing,  volleys  by  about  thirty  men,  was 
almost  wholly  from  direction,  sighting  being  impos- 
sible, owing  to  the  hazy  weather ;  yet  at  2,000  yards, 
out  of  370  shots  there  were  159  hits ;  from  367  shots 
at  2,400  yards  there  were  96  hits;  and  from  269 
shots  at  2,800  yards  there  were  104  hits.  Penetra- 
tion at  the  extreme  ranges  had  been  thought  doubt- 
ful, but  some  bullets  at  2,800  yards  struck  an  iron 
target,  and  were  broken  to  pieces. 

A  Photographing  Phonograph.  —  M.  Leon 
Esquine,  a  Mexican,  it  is  stated,  has  perfected  a 
marvellous  invention  in  electricity  and  photogra- 
phy. By  speaking  in  a  photophone  transmitter, 
which  consists  of  a  highly-polished  diaphragm,  re- 
flecting a  ray  of  light,  this  ray  of  light  is  set  into 
vibrations,  and  a  photograph  is  made  of  it  on  a 
traveling  band  of  sensitized  paper.  Now  comes  the 
wonderful  part.  If  the  image  of  this  photographic 
tracing  is  projected  by  means  of  an  electric  arc  or 
ox^hydrogen  light  upon  a  selenium  receiver,  the 
original  speech  is  then  heard.  It  is  evident  that 
there  is  no  limit  to  the  development  of  this  peculiar 
combination  of  methods.  This  is  very  important — 
if  true. 

A  House-fly  Epidemic. — A  common  appearance 
upon  window  panes  in  autumn  is  that  of  dead  flies, 
each  surrounded  by  a  cloudy  spot.  These  insects 
are  the  victims  of  a  bacillus  or  microscopic  fungus, 
whose  scientific  name  i«  Empusa  musca,  which  is 
nearly  related  to  the  mould  which  attacks  bread, 
and  also  to  the  silk-worm  fungus  so  much  dreaded 
by  silk  culturists.  In  autumn  the  spores  of  Empitsa 
muscee,  floating  in  the  air,  come  in  contact  with  the 
soft  bodies  ol  the  flies,  into  which  they  sink  their 
roots,  or,  rather,  develop  that  branching,  net-like 
growth  known  as  mycelium.  As  the  growth  extends 
through  the  body  the  insect  loses  the  power  of 
flight,  and  settles  down  to  die  on  the  window  pane. 
The  fungus  continues  its  growth  in  the  dead  body 
and  scatters  its  spores  in  all  directions,  fctrming  the 
cloud-like  spot  which  surrounds  the  insect.  Other 
flies  visit  the  pane,  and  the  spores  find  lodging  be- 
tween the  abdominal  rings  and  in  other  unprotected 
parts  of  their  bodies,  and  thus  the  disease  spreads, 
sometimes  to  an  enormous  extent. 
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[OrigiiKii  in  The  Popular  Science  News.'\ 
PERPETUAL  MOTION. 

BY    H.    A.    EV.\NS. 

The  search  for  a  perpetual  motion  machine  began 
at  an  early  period  in  the  history  of  the  human  fam- 
ily, and  has  been  kept  up  with  unflagging  zeal, 
until,  at  the  present  time,  there  are  few  men  in  civil- 
ized countries  who  cannot  boast  of  the  acquaintance 
of  a  crank  or  of  a  fraud  who  has  solved,  or  is  about 
to  solve,  the  problem.  While  much  damage  to 
individuals  has  resulted  from  this  search,  it  has 
been,  on  the  whole,  of  benefit  to  the  world.  For, 
as  from  the  attempts  of  the  old  alchemists  to  trans- 
mute metals,  we  have  much  valuable  chemical 
knowledge,  so  from  the  search  for  perpetual  motion 
there  grew  up  the  greatest  of  all  the  generalizations 
of  physical  science — the  doctrine  of  conservation  of 
energy.  But,  while  the  chemist  will  admit  that  in 
the  future,  when  we  have  learned  what  an  element 
is,  it  may  become  possible  to  convert  lead  into  gold, 
the  mathematician  knows  that  perpetual  motion  is 
forever  an  impossibility. 

Doubtless  the  idea  was  suggested  to  the  first  per- 
petual motionist  by  the  apparent  movement  of  the 
sun.  Believing  motion  to  be  caused  by  a  spirit,  it 
was  as  reasonable  to  think  that  that  spirit  could  be 
made  to  operate  a  pump  as  well  as  move  the  sun. 
The  problem  was  a  perfectly  legitimate  one,  and 
occupied  the  attention  of  philosophers.  In  latter 
days,  men  have  continued  the  search,  stimulated 
by  the  prospect  of  obtaining  a  fabulously  large  sum, 
which  they  imagine  to  have  been  offered  bv  some 
government;  or  frauds  have  pretended  to  have 
solved  the  problem,  hoping  to  make  money  out  of 
unwary  investors,  and  have  been — and  still  are — 
singularly  successful  in  doing  so. 

The  subject  is  one  of  great  historical  interest, 
though  there  is  a  wonderful  degree  of  sameness  in 
all  of  the  devices  proposed,  and  the  most  popular  of 
all — the  over-balancing  wheel — dates  from  before 
the  thirteenth  century.  As  a  rule,  the  inventions 
are  never  characterized  even  by  mechanical  inge- 
nuity. This,  however,  is  what  we  would  expect, 
for,  usually,  the  iijyentors  are  wholly  superficial, 
seeking  a  short  road  to  fame  and  wealth.  In  some 
cases,  as  in  an  invention  now  before  the  public,  the 
makers  bewilder  themselves,  as  well  as  their  patrons, 
by  the  complexity  of  their  devices. 

At  an  early  date,  scientific  men  lost  faith  in  the 
possibility  of  perpetual  motion,  and,  as  early  as 
^SIS'  Stevinus  assumed  it  as  an  axiomatic  impossi- 
bility. Newton  states  in  the  I'rincipia,  as  a  deduc- 
tion from  his  third  law  of  motion,  that  it  is  impossi- 
ble with  the  ordinary  mechanical  arrangements, 
thus  foreshadowing  the  principle  of  conservation  of 
energy.  I)e  La  Hire  is  usually  incorrectly  given  the 
credit  of  having  first  given  proof  of  its  impossibility, 
although  his  proof  was  not  published  until  1678, — 
long  after  Newton's.  In  1843,  Joule  completed 
Newton's  work,  and  showed  that  the  principle  of 
conservation  of  energy  held  true,  not  only  for  the 
forces  for  which  it  was  announced  by  Newton,  but 
for  any  force.  In  1775,  the  Paris  Academy  of 
Sciences  refused  to  consider  any  scheme  which  pre- 
tended to  do  work  without  a  corresponding  expen- 
diture of  energy,  saying  in  tfteir  announcement : 
"  *  *  *  This  species  of  research  has  the  incon- 
venience of  being  costly;  it  has  ruined  many  a 
family;  and  numerous  mechanics,  who  might  have 
done  great  service,  have  wasted  on  it  their  means, 
their  time,  and  their  talents." 

About  the  only  machines  which  have  ever  suc- 
ceeded in  permanently  deceiving  anyone  but  their 
inventors,  were  those  of  the  Marquis  of  Worcester 
and  of  Councillor  Orffyrcus.     That  of  the  Marquis 


is  described  as  follows  in  the  Century  of  Inventions: 
"An  Advantageous  Change  of  Center. — To  prouide 
and  make  all  ye  weights  of  ye  descending  syde  of  a 
wheele  shal  be  perpetually  further  from  ye  center 
than  those  of  ye  mounting  syde,  and  yett  eqvall  in 
number  and  heft  of  ye  one  syde  as  ye  other.  A 
most  incredible  thing  if  not  seen,  but  tryed  before 
ye  late  King  of  happy  and  glorious  memorye  in  ye 
Tower  by  my  directions,  two  Extraordinary  Embas- 
sadors accompanving  his  Matie  and  ye  D.  of  Rich- 
mond, D.  Hamilton,  and  most  part  of  ye  Court 
attending  him.  The  wheele  was  14  foote  ouer,  and 
40  weights  of  50  pd.  apiece.  Sir  Wm.  Bedford,  then 
Lieut,  of  ye  Tower,  and  yett  lining,  can  justif3' 
it  with  seuerall  others;  they  all  saw  that  noe  sooner 
these  great  weights  passed  ye  Diameter  Line  of  ye 
vpper  syde  butt  they  hung  a  foote  further  from  ye 
center,  nor  noe  sooner  passed  ye  Diameter  Line  of 
ye  lower  syde  butt  they  hung  a  foote  nearer;  be 
pleased  to  judge  ye  consequence."  It  is  probable 
that  this  account  has  caused  man^'  to  try  to  "redis- 
cover" this  lost_  invention. 

Orffyreus,  whose  real  name  was  Bessler,  con- 
structed a  wheel  12  feet  in  diameter,  and  over  a  foot 
thick.  It  consisted  of  a  light  framework,  covered 
with  cloth,  so  as  to  entirely  conceal  the  interior. 
This  machine,  when  set  going  in  either  direction, 


Fig.  I. 

constantly  accelerated  its  velocity  until  it  reached 
twenty-five  revolutions  in  a  minute.  It  is  said  that 
it  was  placed  in  a  room  in  the  castle  of  the  land- 
grave of  Hesse-Cassel,  started,  and  then,  the  room 
being  sealed,  to  have  still  been  going  when  the 
room  was  opened,  eight  weeks  later.  Of  course 
there  must  have  been  some  arrangement  concealed 
inside  the  wheel  which  caused  it  to  revolve.  This 
wheel  is  principally  remarkable,  however,  as  having 
caused  the  mathematician,  S.  Gravesandc,  to  write 
to  Newton  that  he  thought  the  problem  of  perpetual 
motion  had  been  solved  by  it.  Afterward,  upon  the 
inventor's  refusal  to  allow  him  to  examine  the  inte- 
rior of  the  wheel,  he  announced  that  he  had  been 
deceived. 

The  devices  which  have  been  suggested  as  perpet- 
ual motion  engines  may  all  be  described  as  combi- 
nations of  machinery  run  by  weights,  so  arranged 
that  a  descending  weight  elevates  another  of  equal 
weight,  or  by  springs  that  rewind  themselves.  Or, 
in  other  words,  a  perpetual  motion  machine  must 
be  capable  of  creating  energy.  Those  machines 
which  depend  on  some  natural  power,  as  rains, 
change  of  temperature,  tides,  etc.,  are  in  no  sense 
perpetual  motion  devices,  as  they  depend  for  their 
motive  force  upon  stored  up  energy,  which  is  con- 
stantly renewed. 


Fig.  i. 


As  before  stated,  there  is  much  sameness  in  the 
inventions  put  forward,  as  is  seen  in  the  illustrations 
accompanying  this  article.  Nine-tenths  of  those 
offered  in  the  past  have  been  derived  directly  from 
the  over-balancing  wheel,  and  it  is  itself  rediscovered 
annually. 

In  its  best  form,  the  over-balancing  wheel  (Fig.  i) 
consists  of  a  light  wheel,  from  6  inches  to  20  feet  in 
diameter,  having  from  seven  to  one  hvmdred  weights 
attached  to  its  circumference.  These  weights  are  so 
arranged  that  the  wheel  being  started  to  revolving 
from  left  to  right,  each  weight  will  fall  out  from  the 
wheel  as  it  passes  below  a  line  (LM)  representing 
the  horizontal  diameter.  As  they  pass  the  point  (N) 
they  will  approach  the  circumference  by  their  own 
weight.  The  idea  is,  that  on  the  right-hand  side 
there  are  constantly  some  weights  further  from  the 
centre  than  those  on  the  left,  and  that  they  thus 
having  a  greater  leverage,  the  motion  of  the  wheel 
will  be  continued.  The 
inventor  who  hits  on  this 
is  satisfied  that  he  has  at 
last  succeeded,  and  is  only 
undeceived  when,  after  hav- 
ing a  model  constructed, 
it  quickly  stops,  after  hav- 
ing been  set  in  motion. 
That  it  will  not  run,  how- 
ever, i» easily  demonstrated 
without  going  to  the  ex- 
pense of  having  a  model  built.  A  wheel  will 
remain  in  equilibrium  when  the  force  tending  to 
cause  motion  is  just  equalled  by  another  force 
acting  in  a  contrary  direction.  Or,  in  the 
case  of  a  pair  of  scales,  in  which  W  represents 
the  weights  used,  and  w  the  length  of  the  arm  on 
that  side  of  the  balance  ;  and  R  represents  the  object 
to  be  weighed,  and  r  the  length  of  the  arm  on  that 
side,  then  the  scales  will  be  in  equilibrium  when 

Rr=Ww. 

That  is,  a  machine  will  be  in  equilibrium  when  the 
force  tending  to  move  it,  multiplied  by  the  leverage 
of  that  force,  is  just  equalled  by  the  product  of  the 
resistance  by  its  leverage.  In  Fig.  i,  the  weights  A, 
B,  and  C,  tend  to  cause  rotation  of  the  wheel  from 
left  to  right,  and  are  counteracted  by  the  weights  D, 
E,  F,  and  G.  The  leverage  in  each  case  is  the  short- 
est distance  from  the  weights  to  a  vertical  line  pass- 
ing through  the  centre  of  the  wheel.  If  the  sum  of 
the  products  of  A,  li,  and  C,  by  their  respective  dis- 
tances from  the  vertical  line  (HI),  equal  the  sum  of 
the  products  of  D,  E,  F,  and  G,  by  their  distances,  then 
the  wheel  will  be  motionless. 
As  a  matter  of  fact,  in  the 
case  of  Fig.  i,  the  sum  of 
the  products  of  A,  B,  and  C, 
by  their  leverage,  is  less  than 
that  on  the  other  side,  so 
that  the  wheel  will  start  to 
move  in  the  wrong  direction 
— backward.  It  will  move  in 
that  direction  until  the  point 
K  is  on  the  vertical  line.  If 
Fig..  I  be  revolved  from  right 
to  left  until  the  vertical  line 
passes  through  K  and  the 
centre  of  the  figure,  and  each 
weight  (which  may  be  called 
one)  be  multiplied  by  its  dis- 
tance from  this  line,  it  will  be  found  that  the  sum 
of  those  on  the  left  equals  those  on  the  right,  and 
it  then  follows  that  the  wheel  will  remain  stationary. 
The  over-balancing  wheel  in  Fig.  i  disproves  the 
statement  which  is  frequently  made  that  a  machine 
which  will  start  itself  solves  the  problem  of  perpet- 
ual   motion.     There    are    only    seven    positions    in 
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which  that  wheel  can  be  placed  from  which  it  will 
not  start,  jet  it  will  not  even  make  a  half  revolution. 
Some  inventors  have  planned  a  machine  similar 
to  this,  but  having,  in  addition,  springs  so  placed 
that  the  weights  would  be  thrown  out  from  the  cir- 
cumference as  soon  as  they  reached  the  point  (O)  in 
the  figure.  It  is  at  once  evident,  however,  that  a 
spring  strong  enough  to  do  this,  will  be  so  strong 
that  it  will  never  be  compressed  at  all  by  the  weight, 
and  all  of  the  arms  would  constantly  stand  at  right 
angles  to  a  tangent  to  the  circumference. 

In  Fig.  2  a  modified  form  of  the  over-balancing 
wheel  is  shown.  The  balls 
are  expected  to  approach 
the  centre  on  the  ascend- 
ing side  of  the  wheel,  and 
the  circumference  when  on 
the  other  side.  In  some 
forms,  the  spokes  of  the 
wheel  are  made  hollow  and 
the  balls  of  the  figure  re- 
placed by  small  quantities 
of  mercury  in  each  spoke. 
Like  the  wheel  in  Fig.  i, 
it  will  start  unless  placed  in  one  of  seven  positions, 
and  that  it  will  not  continue  to  run  can  be  demon- 
strated in  the  same  manner. 

Fig.  3  has  been  offered  many  times  as  solving  the 
question,  the  idea  being  that  the  large  quantity  of 
water  in  the  body  of  the  vessel  would,  by  its  greater 
weight,  force  the  comparatively  small  quantity  in 
the  arm,  up  through  the  arm,  thus  causing  a  con- 
stant overflow.  The  idea  is  as  old  as  that  of  the 
miller  of  ye  olden  time,  who  tried  to  arrange  his 
water-wheel  so  that  its  buckets  should  pump  on 
them.selves  the  water  necessary  to  run  them.  A 
glance  at  a  tea-pot  filled  so  full  that  the  tea  stands 
in  the  spout,  should  convince  would-be  inventors 
that  this  does  not  answer. 

Fig.  4  is  a  wheel  turned  by  the  magnets  MM ;  NN 
are  screens  to  prevent  the  magnets  from  acting  on 
the  wheel  in  such  a  manner  as  to  counteract  their 
own  work.  The  fact  that  screens  do  exist  whereby 
magnetic  and  electrical  action  may  be  cut  off,  adds 
plausibility  to  this  idea.  As  showing  the  non- 
scientific  character  of  perpetual  motionists,  I  may 
mention  that,  so  far  as  I  know,  none  of  them  have 
ever  proposed  to  use,  as  a  material  for  their  screens, 
any  of  the  substances  which  really  have  this  power. 
In  fact,  glass  is  very  frequently  suggested.  It  is  at 
once  apparent  that  the  machine  will  not  run  ;  for  it 
is  evident  that  the  magnets  would  attract  the  point 
B  just  as  strongly  as  the  point  A. 


Vig.  5. 

Fig.  5  is  a  modification  of  Fig.  4.  M  is  a  strong 
magnet,  which  pulls  the  ball  B  up  the  inclined 
plane;  as  the  ball  reaches  the  opening  in  the  plane 
at  O,  it  drops  through,  and,  being  protected  from 
the  action  of  the  njagnet  by  the  screen  at  N,  it  runs 
down  to  A,  and  recommences  the  ascent.  The 
attraction  of  the  magnet  for  the  ball  increases  as  the 
distance  between  them  is  diminished;  hence,  if 
that  attraction  is  strong  enough  to  pull  B  to  the 
bottom  of  the  plane  and  cause  it  to  commence  the 
ascent,  it  will  be  easily  able  to  cause  it  to  cross  the 
opening  in  the  plane  without  dropping  down.  In 
that  case,  the   screen  is  of  no   service.     It  may  be 


suggested  that,  just  as  the  ball  readies  the  opening 
in  the  plane,  it  should  set  in  motion  a  spring  which 
would  elevate  the  screen,  and  thus  cut  oft"  the  action 
of  the  magnet  on  the  ball.  In  that  case,  the  ball 
would  drop  into  the  opening.  But  the  energy 
required  to  lift  the  spring  and  replace  it,  would  be 
much  more  than  that  obtained  by  the  fall  of  the 
ball. 

Advantage  has  been  taken  (on  paper)  of  the  fact 
that  superheated  steam  is  decomposed  into  its  com- 
ponent gases.  A  machine  is  to  be  constructed  in 
such  a  manner  that  the  heat  resulting  from  the 
union  of  hydrogen  and  o.xygen  to  produce  water 
will  be  used  to  decompose  that  water.  The  ele- 
ments are  then  to  be  reunited,  and  work  done  by 
the  successive  combinations  and  disintegrations. 
It  need  hardly  be  said  that  this  is  quite  as  plausible 
as  any  other  scheme  which  has  been  proposed. 


DETERMINING  LITIIIA. 

The  presence  of  lithia  has  been  recognized  in  a 
considerable  number  of  mineral  waters,  especially 
in  tho.se  rich  in  alkaline  chlorides  and  carbonates. 
The  methods  used  to  effect  its  determination  leave 
much  to  be  desired,  some  on  account  of  their  inac- 
curacy, and  others  on  account  of  the  complication 
and  length  of  the  analytical  operations.  The  spec- 
troscope furnishes  most  valuable  indications  for  the 
qualitative  detection  of  lithia  on  account  of  the  ex- 
treme sensitiveness  of  the  reaction,  but  a  comparison 
of  the  intensity  of  the  spectral  rays  gives  only  a 
doubtful  approximation  as  to  the  proportion  of  the 
metal,  especially  when  itexceeds  a  few  milligrammes 
per  liter. 

The  reagent  which  A.  Carnot  employs  is  ammo- 
nium fluoride.  It  is  found  in  commerce,  but  it  re- 
quires to  be  purified,  as  it  contains  silico-fluoride  in 
considerable  quantity.  For  this  purpose  a  few 
grammes  of  the  salt  are  dissolved  in  a  small  volume  of 
water,  a  double  volume  of  ammonia  is  added,  the 
mixture  is  heated  to  a  boil  for  a  few  seconds,  let 
cool,  flitered,  and  washed  with  ammonia.  The 
silica  is  thus  eliminated,  and  we  have  the  fluoride  in 
a  strong  ammoniacal  solution.  It  is  kept  either  in 
a  covered  platinum  crucible  or  in  a  stoppered  glass, 
where  it  may  be  left  some  days  without  undergoing 
any  change.  If  there  are  in  solution  at  most  some 
decigrammes  of  a  lithium  salt,  with  quantities  of  other 
alkaline  salts  not  more  than  ten  or  fifteen  times 
greater,  A.  Carnot  proceeds  as  follows:  The  solu- 
tion is  reduced  to  a  few  c.  c.  in  a  tared  platinum 
capsule,  ammoniuiTi  fluoride  is  added,  and  an  excess 
of  ammonia  up  to  15  to  20  c.  c,  according  to  the 
quantity  of  the  salts.  It  is  well  mixed  and  let  settle. 
There  is  formed  a  white  gelatinous  precipitate  of 
iilhiuu)  fluoride,  scarcely  visible  and  adhering  in 
part  to  the  bottom  of  the  capsule.  This  is  complete 
by  the  next  morning.  Almost  all  the  liquid  is  de- 
canted through  a  very  small  filter  and  replaced  by  a 
few  c.  c.  of  ammonia  water  with  annnonium  flu- 
oride. It  is  stirred  up  with  a  platinum  spatula  and 
let  settle.  Soon  after,  a  second  and  a  third  decanta- 
tion  are  made  in  the  same  manner,  and  the  filter  is 
washed  with  a  few  drops  of  the  same  reagent.  All 
the  soluble  alkaline  salts  are  thus  removed,  and  we 
have,  in  part  on  the  filter  and  in  part  in  the  capsule, 
all  the  lithium  salt,  contamiuated  merely  with 
ammonia  and  ammonium  fluoride. 

Tlie  volatile  matters  are  expelled  by  lieating  very 
gently,  the  filter  is  burnt,  its  ash  is  treated  with  a 
few  drops  of  dilute  sulphuric  acid,  and  all  the  liquid 
is  collected  in  the  tared  capsule.  It  is  evaporated 
and  gently  healed  until  acid  vapors  cease  to  appear, 
and  the  neutral  lithium  sulphate  is  weighed. 

To  take  account  of  the  solubility  of  litliium  flu- 
oride in  the  ammoniacal  liquid  we  measure  the 
total  volume  of  the  filtrate,  which  generally  ranges 


from  30  to  50  c.  c.  We  may  admit,  in  accordance 
with  experiments,  that  7  c.  c.  of  the  liquid  contains 
approximately  2  milligrammes  lithium  fluoride,  cor- 
responding to  4  milligrammes  lithium  sulphate  or  i 
milligramme  lithia.  The  quantity  thus  calculated  is 
added  to  that  found  on  weighing. — Chemicnl  News. 


VANADIUM  INK. 

Since  Berzelius'  statement  (1835)  about  the  prepa- 
ration of  a  superior  black  ink  by  adding  a  little  van- 
adate of  ammonium  to  a  decoction  of  galls,  this 
process  has  been  quoted  in  all  technological  hand- 
books, being  evidently  one  of  those  which  had  not 
been  practically  tested.  Carl  Appelbauni  recently 
reported  that  there  is  a  mistake  about  this  process, 
nothing  in  the  shape  of  ink  being  thereby  obtain- 
able. [We  have  found  no  ditViculty  in  making  the 
ink  in  this  manner. — Ed.  Scienck  News.] 

But  an  ink  which  may  be  useful  in  certain  cases 
can  be  prepared  as  follows  : 

Dissolve  10  parts  of  tannic  acid  in  100  parts  of 
water,  and  0.4  part  of  vanadate  of  ammonium  in  10 
parts  of  water.  Mix  the  two  solutions,  and  shake 
moderately. 

This  ink  flows  with  a  deep  black  color  from  the 
pen,  without  spreading  or  striking  through  the 
paper,  although  it  contains  no  gum.  It  has  a  pleas- 
ant gloss,  cannot  be  copied,  dries  quickly,  and, 
even  if  the  writing  is  laid  in  water  for  24  hours, 
does  not  change  its  black  color.  It  is  very  useful 
for^ writing  addresses  of  letters,  postal  cards,  etc., 
when  used  fresh.  Dilute  acids  do  not  alter  it,  but 
solutions  of  chlorinated  potassa  (or  soda)  bleach  it 
completely.  After  a  few  weeks  the  tint  of  the  ink 
begins  to  change,  writing  executed  with  it  becomes 
lighter  and  somewhat  yellowish,  and  in  about  three 
months  the  change  is  completed,  when  it  has  a  foxy 
yellow  tint.  The  writing  is  still  plainly  legible, 
however,  and  cannot  be  removed,  either  by  water  or 
by  acids. — Dingl.  Polyt.  Jour. 


LIGHTING  TRAINS  BY  ELECTRICITY. 
The  experiments  now  being  conducted  on  the 
trains  of  the  Milwaukee  &  St.  Paul  Railroad  give 
substantial  evidence  tliat  electric  lighting  of  trains 
is  not  only  possible,  but  practicable.  Four  main 
conductors  extend  the  whole  length  of  the  train, 
and  the  circuit  is  so  arranged  that  the  dynamo,  the 
storage  batteries,  and  the  lamps  may  be  handled 
collectively  or  separately,  as  occasion  requires. 
The  engine  is  coupled  directly  to  the  dynamo,  and 
drives  the  armature  at  a  speed  of  900  revolutions  a 
minute.  When  the  locomotive  is  detached  from  the 
train,  the  storage  batteries  are  brought  into  service 
and  the  lights  are  unaffected.  Any  car  or  cars  may 
be  separated  from  the  train  without  interfering  with 
the  light  of  either  the  train  or  the  detatched  cars,  as 
the  storage  batteries  amply  supply  all  the  lamps. 
By  means  of  switches  in  the  end  of  each  car,  the 
lamps  in  the  middle,  at  either  end,  or  on  either  side 
of  the  car  may  be  cut  out  of  circuit  without  affecting 
the  remainder.  The  couplings  between  cars  are 
made  with  cables  placed  over  the  doors  and  under 
the  projecting  roofs.  The  dynamo,  engine,  switches, 
and  resistance  coils  occupy  an  apartment  about  five 
feet  wide  is  one  end  of  a  baggage  car,  and  a  storage 
battery  of  thirty-tvvo  cells  is  placed  under  each  car. 


INDUSTRIAL  MEMORANDA. 
Nmmitii.m.ine. — As  a  woo<l  preservative,  naph- 
thaline is  now  largely  used  in  Scotland,  its  action 
being  to  destroy  all  the  albuminoid  compounds  in 
the  wood,  leaving  it  dry  and  clean  to  handle,  and 
with  only  a  faint  aromatic  smell.  The  naphthaline 
is  melted  in  a  vessel  capable  of  being  tightly  sealed, 
and  in  lliis  the  wood  is  saturated. 
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Alterion  for  the  Prevention  of  Corrosion 
IN  BoiLEiis. — An  English  elfctrician  has  invented 
a  material  which  he  calls  alterion,  for  the  preven- 
tion of  corrosion  in  boilers.  The  interior  is  coated 
with  this,  and  currents  of  electricitv  are  passed 
through  the  boiler,  and  from  time  to  time  reversed. 
The  formation  of  the  scale  is  prevented  by  a  layer 
of  hydrogen  gas,  which  is  deposited  upon  the  inner 
surface  of  the  boiler.  The  reversed  currents  reform 
the  hydrogen  into  pure  water,  a  thin  layer  of  pure 
water  being  thus  kept  all  around  the  boiler. 

Japanese  Clocks. — An  interesting  note,  by  Mr 
Arthur  A.  Rambaut,  on  some  Japanese  clocks  lately 
purchased  for  the  Dublin  Science  and  Art  Museum, 
has  been  reprinted  from  the  Proceedings  of  the 
Royal  Dublin  Society.  These  clocks,  though  differ- 
ing in  other  respects,  agree  in  this  particular,  that 
the  time  is  recorded,  not  by  a  hand  rotating  about 
an  axis,  but  by  a  pointer  attached  to  the  weight, 
which  projects  through  a  slit  in  the  front  of  the 
clock-case.  This  pointer  travels  down  a  scale 
attached  to  the  front  of  the  clock,  and  thus  points 
out  the  hour.  Mr.  Rambaut  has  consulted  several 
persons  who  have  been  resident  for  some  time  in 
Japan,  but  none  of  them  have  ever  seen  clocks  of 
like  construction  in  actual  use.  A  young  Japanese 
gentleman,  to  whom  the  specimens  have  been 
shown,  says  that  he  has  heard  of  such  clocks  being 
used  in  rural  parts  of  Japan  about  twenty  or  thirty 
years  ago,  but  that  they  have  been  almost  completely 
superseded  by  clocks  made  on  the  European  plan. 

Transmission  of  Power  Through  a  Bore- 
hole.—Mr.  Wm.  Hall,  manager  of  the  Spring  Hill 
(N.  S.)  mines,  gives  the  following  account  of  the 
successful  completion  of  a  winding  plant,  situated 
on  the  surface,  and  hoisting  from  an  underground 
slope.  A  bore-hole  four  inches  in  diameter  has  been 
put  down  from  the  surface  to  the  bottom  of  the  1,300- 
foot  level,  a  depth  of  600  feet  perpendicular.  An 
engine  and  boiler  have  been  placed  in  position  on 
the  surface  close  to  the  bore-hole.  Power  is  then 
transmitted  by  means  of  a  wire  rope,  and  an  arrange- 
ment of  pulleys  at  the  top  and  bottom  of  the  bore- 
hole. Beside  the  wire  rope  in  the  bore-hole  is 
placed  a  signal  cord.  By  means  of  this  cord  com- 
munication is  kept  up  between  the  engine  men  and 
the  man  at  the  bottom.  The  first  cost  of  the  bore- 
hole is  not  nearly  so  great  as  that  of  i,Soo  feet  of 
steam  pipes,  while  the  cost  of  repairs,  where  pipes 
are  suspended  from  the  roof  by  means  of  hooks,  will 
be  entirely  saved.  Other  repairs  necessary  to  pre- 
vent leakages  in  the  pipes  will  also  be  obviated,  thus 
etfecting  a  very  material  annual  saving. 

The  Durability  of  Steel  Rails. — A  commis- 
sion representing  the  various  German  railway  com- 
panies has  published  a  report  detailing  the  results 
of  observations  made  during  six  years  on  the  dura- 
bility of  steel  rails  on  German,  Austrian,  Hunga- 
rian, Dutch,  and  Belgian  lines,  from  which  it 
appears  that  the  durability  of  a  steel  rail  may  be 
reckoned  on  an  average  at  thirty-five  years,  presum- 
ing that  the  annual  traffic  be  calculated  at  3,430,000 
tons,  and  the  minimum  and  maximum  of  wear  and 
tear  allowed  to  be  0.007  ^"^  0.017  millimetres.  The 
average  traffic  on  the  German  lines  amounts  in  the 
year  to  3,430,000  tons,  and  represents  twenty-eight 
passenger  and  ten  goods  trains  per  diem.  In  esti- 
mating the  value  of  the  above  calculat'on,  it  must, 
however,  be  borne  in  mind  that  before  reaching  the 
maximum  of  wear  and  tear  named,  the  rail  would 
probably  have  to  be  condemned  on  account  of  the 
roughness  of  its  surface.  On  the  Housinger  line, 
where  there  are  neither  steep  gradients  nor  sharp 
curves,  and  the  brake  consequently  comes  but  little 
into  play,  the  wear  only  amounted  to  one  millimetre 
for  about  10,000,000  tons. 


^ODie,  Barnj,  ai^d  Gardeij. 


OUR  CLOTHING. 

The  first  articles  of  clothing  worn  by  man- 
kind were,  imdoubtedly,  made  from  tiie  skins 
of  animals,  hut,  as  civilization  advanced,  the 
arts  of  spinning  and  weaving  became  known 
at  an  early  period,  and  wool,  tlax,  and  other 
animal  and  vegetable  products  were  used  to 
form  fabrics  of  constantly  increasing  fineness 
and  beauty. 

Wool,  the  most  important  animal  product 
used  for  clothing,  is  really  the  hair  of  the 
sheep,  and  has  an  analogous  structure  to  the 
true  hairs  of  other  animals.  Like  hair,  the 
wool  fibres  consist  of  an  epithelium  or  outer 
coating,  a  rind  or  body,  and  the  pith  or  mar- 
row filling  the  hollow  interior.  The  epithe- 
lium consists  of  small,  thin  plates,  which 
overlap  each  other  like  the  shingles  of  a  roof, 
and  to  these  plates  or  scales  the  wool  owes  its 
valuable  felting  quality.  A  microscope  of 
moderate  power  will  show  this  structure  very 
plainly.  Wool,  when  clean  and  pure,  con- 
sists principally  of  an  albuminoid  sulphur- 
containing  substance  termed  keratin^  but, 
as  it  occurs  on  animals,  it  contains  much  dirt 
and  suint.  The  suint  contains  a  large  pro- 
povtion  of  greasy  matter  and  potash,  and  is  of 
considerable  value  as  a  source  of  potash. 

Silk  is  another  animal  product,  but  is  not 
an  organized  structure,  but  simply  a  secretion 
of  the  silk-worm,  the  larva  of  the  Botnbyx 
niori.  The  worm  is  produced  from  the  egg 
in  the  spring,  and,  after  casting  its  skin  three 
or  four  times,  spins  a  thread  from  a  liquid 
secreted  by  two  glands  situated  near  its  head, 
which  immediately  coagulates  on  coming  into 
the  air.  This  thread  is  double  and  com- 
pletely covers  the  worm,  forming  a  cocoon 
intended  to  protect  it  during  the  change  from 
larva  to  butterfly.  The  silk  raisers,  however, 
do  not  allow  the  transformation  to  take  place, 
but  kill  the  imprisoned  worm,  or  pupa^  by 
the  application  of  heat.  The  cocoon  is  com- 
posed of  a  single  continuous  thread,  but  it  is 
mi:ch  too  fine  to  manipulate,  so  the  fibres  of 
from  three  to  twenty  cocoons  are  imwoimd  at 
one  time  and  united  into  a  single  thread. 
This  unwinding  of  the  cocoons  is  a  very  deli- 
cate operation,  and  requires  great  care  and 
skill.  From  250  to  900  yards  of  raw  silk 
fibre  are  obtained  from  each  cocoon. 

Raw  silk  consists  of  two  parts, — the  fibre 
or  body,  known  as  silk  fibroin,  and  the  gum- 
like substance  with  which  it  is  covered,  known 
as  silk-glue  or  sericin.  Only  fibroin  is  .se- 
creted by  the  worm,  but  this  is  superficially 
oxidized  to  sericin  when  discharged  into  the 
air.  For  most  purposes  the*  sericin  must  be 
removed  before  the  silk  is  spun  and  woven, 
but,  when  it  is  to  be  made  into  crape  or 
gauze,  it  is  allowed  to  remain. 

Silk  is  quite  soluble  in  hydrochloric  acid, 
and  this  reaction  may  be  used  to  discover  the 


presence  of  cotton  or  linen  fibres  when  mixed 
with  it.  A  microscopical  examination  is, 
however,  the  best  and  simplest  test,  as  the 
smooth,  solid,  unorganized  appearance  of  the 
silk  fibre  is  very  characteristic,  and  cannot  be 
mistaken  for  cotton,  flax,  or  wool. 

The  silk-worm  feeds  almost  exclusively  on 
the  leaves  of  the  white  mulberry  tree,  Morus 
alba,  and  their  culture  and  rearing  form  a 
most  important  branch  of  agriculture  in 
Europe.  Other  silk-producing  insects  are 
known  and  cultivated  in  China  and  India,  but 
their  product  is  small  and  unimportant.  The 
culture  of  silk-worms  in  this  country  has  not 
yet  pas.sed  the  experimental  stage,  although 
there  seem  to  be  no  great  difliculties  to  be 
overcome. 

The  most  important  vegetable  fibre  is 
cotton,  and  the  magnitude  and  value  of  this 
crop  in  the  Southern  States  is  well  known. 
It  consists  of  the  fine  plant  hairs  which  sur- 
roimd  the  seed  of  the  cotton  plant,  and  is 
principally  composed  of  cellulose.  The  seeds 
are  separated  from  the  cotton  by  machinery, 
and  the  fibres  spun  and  woven  into  an  endless 
variety  of  textile  fabrics,  with  which  a  major- 
ity of  the  world's  inhabitants  are  clothed. 

The  microscopical  appearance  of  cotton  is 
very  characteristic.  It  has  the  form  of  a  flat, 
twisted  band,  and  cannot  be  easily  mistaken 
for  other  fibres.  The  cotton  plant  is  culti- 
vated in  many  other  countries,  especially 
India  and  Egypt,  but  the  United  States  is 
still  the  principal  source  of  tiie  world's 
supply. 

Flax  is  the  fibre  of  the  flax  plant,  Linum 
usitatissimum,  and  its  textile  value  has  been 
known  for  a  long  time.  The  fibre  lies  under 
the  bark,  and  is  surrounded  bv  a  gimimv 
pectose  substance,  which  was  formerlv  re- 
moved by  soaking  in  water  and  exposing  to 
the  air  till  it  rotted  away,  but  acid  and  alka- 
line baths  are  now  used  for  the  purpose,  with 
much  more  satisfactory  results.  The  fibre  is 
then  separated  from  the  woody  matter  of  the 
stem  by  a  process  of  beating  and  combing, 
known  as  scutching  and,  after  being  cleaned, 
is  ready  to  be  bleached,  spun,  and  woven  into 
the  beautiful  fabric  known  as  linen. 

Under  the  microscope,  linen  fibres  appear 
cylindrical  and  straight,  being  thus  easily 
distinguished  from  the  flat,  twi.sted  fibres  of 
cotton.  The  microscopical  examination  of 
the  difl'erent  animal  and  vegetable  fibres  is 
very  interesting,  and  only  requires  an  instru- 
ment of  moderate  power.  Once  seen,,  the 
characteristic  forms  cannot  be  forgotten,  and 
the  knowledge  is  often  useful  in  determining 
the  quality  of  a  piece  of  dress  goods.  Linen, 
like  cotton,  is  principally  composed  of  cellu- 
lose. 

Clothing  pos.sesses  no  warmth  in  itself,  but, 
as  it  is  a  more  or  less  poor  conductor  of  heat, 
it  prevents  the  escape  of  the  bodily  warmth. 
Woolen    fabrics  contain   a   large  quantity   of 
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air  entangled  in  tlieir  meslies,  which,  being  a 
poor  conductor  of  heat,  adds  considerably  to 
the  warmth  of  clothing  made  from  them.  In 
hot  weather  we  wear  light  cotton  or  linen 
clothing,  so  as  to  allow  as  much  of  the  bodily 
heat  to  escape  as  possible.  There  is  a  preju- 
dice in  favor  of  light-colored  clothing  for 
summer  wear,  but  it  is  hardly  based  on  scien- 
tific grounds.  Dark-colored  cloth  is  the  best 
radiator,  allowing  the  bodily  heat,  to  escape 
freely,  while  white  clothing  absorbs  less  of 
the  heat  radiated  directly  from  the  sun. 
Therefore,  to  dress  scientifically  in  summer, 
one  should  wear  dark  clothing  in  the  shade 
and  light  clothing  when  exposed  to  the  sun's 
rays.  Practically,  the  matter  of  appearance 
is  the  only  one  to  be  considered,  as  the 
warmth  or  coolness  of  clothing  is  not  appre- 
ciably affected  by  its  color. 


TROUT  CULTURE. 

A  TROUT  preserve  requires  a  permanent  supply  of 
pure,  cold  water,  and  a  sufficient  feeding  ground, 
where  animal  food — as  aquatic  insects,  crawfish, 
frogs,  and  such  minute  creatures  as  exist  in  running 
streams — can  be  procured.  Otherwise,  these  fish 
must  he  fed  upon  such  food  as  milk  curds,  waste 
meat,  and  offal,  finely  chopped.  Where  a  trout 
stream  can  be  diverted  in  part  into  a  pond,  or  a  suc- 
cession of  tliem,  an  excellent  preserve  can  be  made. 

Just  now  the  eggs  of  these  fish  can  be  easily  pro- 
cured, either  by  purchase  from  dealers,  or  through 
the  fish  commissioner  at  Washington,  who  is  the 
agent  for  the  public,  who  support  a  very  complete 
establishment  for  this  purpose.  I  have  a  fine  trout 
stream  running  through  my  land  here,  which  is 
doubtless  the  finest  locality  for  this  fish  in  North 
America,  as  the  climate  is  cool  and  equable  the 
whole  year,  and  the  copious  rainfall  (60  inches  in 
the  year)  provides  a  large  supply  of  spring  water, 
containing  an  inexhaustible  quantity  of  the  best 
kind  of  food.  Being  a  popular  pleasure  and  health 
resort,  a  large  number  of  visitors  come  here  to  enjoy 
the  fisliing  and  hunting,  and  were  it  not  that  the 
streams  are  restocked  by  spawn  gatliered  at  the 
proper  season,  and  hatched  artificially  in  suitable 
apparatus,  the  supply  would  soon  be  exhausted. 

The  hatching  trouglis  are  quite  simple  affairs. 
For  io,ooo  eggs,  a  wooden  box  14  inches  wide,  12 
inches  deep,  and  6  feet  long  is  sufficient.  Mine  are 
prepared  as  follows  :  The  box,  open  on  the  top  and 
at  one  end,  is  divided  by  cross  cleats,  3  inches  wide, 
set  16  inches  apart  in  sections.  A  one-inch  rustless 
iron  pipe  brings  pure,  cold  water  from  a  spring  into 
the  troughs,  the  water  flowing  through  the  box  so 
as  to  overflow  the  cross  cleats  and  run  off  at  the 
lower  end,  or  it  may  pass  from  trough  to  trough 
through  several  of  them.  The  sections  are  covered 
one  inch  deep  with  coarse,  cle.'ui-washed  gravel,  .ind 
the  water  is  filtered  through  a  flannel  .screen  at  the 
upper  end  of  the  trough.  Tlie  lower  end  of  the 
trough  is  open,  but  covered  with  a  wire  gauze 
strainer.  The  eggs  are  divided  so  as  to  put  about 
2,000  or  3,000  into  each  section,  and  are  spread 
carefully  with  a  feather,  to  prevent  them  from  lying 
upon  each  other.  Only  pure  water  is  used  to  flow 
over  the  eggs,  and  freezing  is  to  be  avoided  as  fatal 
to  them.  To  prevent  freezing,  tlie  troughs  may  be 
gunk  a  few  inches  in  the  ground  and  covered  by  a 
close  shed,  wliich  need  not  be  lighted. 

Tlie  eggs,  in  a  dormant  condition,  may  now  be 
procured.  Tliey  are  shipped  by  some  rapid  transit 
in  boxes  with   damp   moss.     As   soon   as   they   are 


received,  they  are  carefully  transferred  into  pans  of 
cold  spring  water,  and  the  moss  floated  ofT  without 
handling  tliem.  When  quite  clean,  they  are  gently 
poured  from  the  pan  into  the  trough,  and  spread 
with  the  feather  over  tlie  gravel,  so  as  to  lie  closely, 
but  not  touch  or  overlie  each  other.  They  will 
hatch  in  thirty  to  forty-five  days,  as  the  temperature 
is  warmer  or  cooler,  when  the  tiny  fish  gets  outside 
of  tjie  egg,  but  still  adheres  to  it,  and  it  may  be  seen 
swimming  about  with  the  egg  still  attached.  The 
young  trout  are  supported  by  the  egg,  which  is  all 
absorbed  in  covirse  of  time  and  disappears.  When 
this  happens,  they  may  be  turhed  into  the  stream  to 
take  their  cliances,  or  they  may  be  fed  for  a  few 
weeks  until  they  are  larger  and  stronger. 

The  food  may  be  curd  of  milk  rubbed  up  with 
water  into  a  thin  paste,  which  is  quickly  diftused  in 
the  running  water  of  the  trouglis  ;  or  fresh  liver  or 
lean  meat,  pounded  or  chopped  into  very  fine  parti- 
cles. The  small  fragments  of  food  are  picked  up 
voraciously  by  the  hungry  infants,  which  grow  very 
fast,  and  when  an  inch  long  are  quite  capable  of 
taking  care  of  themselves,  along  with  other  trout, 
in  a  stream  or  pond  where  there  is  plenty  of  room 
for  them.  They  seek  the  shallow  places,  where 
larger  fish  do  not  venture,  and  shoals  of  the  tiny 
things  may  be  seen  on  the  shallow,  sandy  banks. 
By  fall  they  will  be  three  inches  in  length,  after 
which  they  will  disappear  in  deeper  water. 

Some  kinds  of  trout  grow  with  amazing  rapidity. 
Three  years  ago  I  put  100  California  or  rainbow 
trout  into  a  millpond  on  the  stream  mentioned,  in 
the  fall;  they  were  then  "fingerlings,"  or  three 
inches  in  length.  A  year  after,  I  took  one  eight 
inches  long,  weighing  half  a  pound.  Last  year 
some  were  taken  fourteen  inches  long  and  weighing 
twenty  ounces.  The  back  is  a  deep  puiplish  black, 
the  belly  silvery  white,  and  the  sides  scarlet  and 
crimson  in  various  shades,  melting  into  other 
colors.  The  flesh  is  as  good  as  the  best  of  the  com- 
mon speckled  trout.  The  two  species  breed  to- 
gether, as  I  saw  them  last  season  pairing  on  the 
spawning  beds  on  the  bright  gravel  in  the  clear 
water,  as  I  stood  on  the  high  bank  of  the  stream. 
What  the  cross  will  be,  of  course  will  not  be  seen 
until  a  year  or  two  to  come. 

Trout  may  be  preserved  in  a  stream  if  the  small 
fish  taken  are  always  returned  to  the  water  without 
serious  injury.  They  seem  to  be  but  little  hurt  by 
the  hook  if  it  is  carefully  removed.  I  have  released 
a  small  trout,  hooked  through  the  jaw  or  the  nose, 
and  have  taken  it  again  the  next  cast.  Fish  are 
cold-blooded  and  have  a  low  nervous  organization, 
and  do  not  sufler  pain  as  warm-blooded  animals  do ; 
hence,  when  released  after  having  been  caught,  go 
on  their  way  without  trouble.  The  loss  of  an  eye 
liy  the  hook  is  not  any  serious  injury  to  them,  and 
if  the  small  ones  under  six  inches  in  length  are 
thrown  back,  the  stock  will  .soon  be  visibly  replen- 
ished. I  would  like  to  impress  this  idea  on  those 
interested  in  the  stocking  of  streams,  so  as  to  pro- 
cure a  law  to  prevent  the  killing  or  sale  of  trout  less 
than  six  inches  in  length.  I  have  t.aken  trout  no 
longer  than  this  that  were  full  of  eggs  fully  two 
months  before  the  spawning  season,  and  on  this 
account  the  close  seasoiT  for  this  fish  might  be  anti- 
cipated by  a  full  month  earlier  than  it  now  is  with 
much  advantage  to  the  future  supply. 

Trout  will  do  well  anywhere  in  streams  which  are 
supplied  by  springs,  and  are  never  warmer  than  80° 
in  the  summer,  and  liave  deep  holes  and  sh.aded 
banks  and  an  outlet  into  a  lake.  They  arc  found  in 
the  highest  perfection  in  the  northern  states,  espec- 
ially where  they  can  winter  in  large  lakes,  or  can 
rundown  in  the  fall  to  deep  pools  and  estuaries; 
and  especially  in  the  southern  mountain  region, 
where   the  clear,  cold,   pure  water  gives   them   the 


brilliant  hues  and  firm  fltsli  which  1  have  not  seen 
surpassed,  excepting  in  the  streams  of  Lake  Supe- 
rior. In  ponds  that  are  devoid  of  shaded  banks,  the 
required  protection  from  the  sun  m.ay  be  afforded  by 
large  plank  floats,  moored  to  stakes,  under  wliich 
they  will  gather  at  the  heat  of  the  day. 

In  feeding  fish,  care  is  to  be  taken  not  to  foul  the 
water  with  the  refuse  that  is  not  eaten,  and  to  give 
no- more  than  will  be  consumed  at  one  time.  The 
newly-hatched  fish  should  be  fed  every  two  hours, 
with  a  very  little  food  at  a  time.  And  it  is  indispen- 
sable that  all  sediment  in  the  hatching  troughs 
should  be  prevented,  or  removed  if  any  should  get 
in  through  the  strainer;  any  dead  eggs,  which  are 
opaque  and  discolored,  should  also  be  removed.— 
Henry  Stewart,  m  Country  Gentleman. 


GLEANINGS. 

Prevention  is  easier  and  cheaper  than  cure; 
therefore  keep  your  hogs  and  all  other  stock  in 
healthful  quarters,  and  as  far  as  possible  away  from 
all  rotting,  decomposing  matter,  and  from  foul 
water. 

Ancient  Gardening  Products. — Pliny  men- 
tions a  variety  of  asparagus  that  grew  in  the  gardens 
at  Ravenna,  three  heads  of  which  weighed  a  pound. 
Truly,  there  is  notiiing  new  in  the  way  of  asparagus, 
so  far  as  size  is  concerned. 

Deae  Animals. — Evidence  exists  that  deaf  mutes 
are  not  confined  to  the  human  race.  In  a  farmer's 
herd  for  twelve  years  was  a  cow  which  never  gave 
any  sign  of  hearing,  and  the  evident  attempts  of 
which  at  lowing  had  only  resulted  in  a  feeble  gut- 
tural. Nothing  abnormal  could  be  discovered  in 
the  ears  or  the  vocal  organs. 

Variations  in  the  Composition  or  Milk. — 
From  the  results  of  about  50,000  analyses  made  in 
the  laboratory  of  the  Danish  Dairy  Supply  Com- 
pany, it  is  found  that  the  dry  matter  less  fat  is  an 
almost  constant  value  (S.7  to  S.S.)  The  fluctuations 
in  total  solids  depend  almost  entirely  on  variations 
of  the  fat.  The  evening  milk  contains  more  fat  and 
more  total  solids  than  the  morning  milk.  In  Octo- 
ber and  November  the  milk  is  richer  in  fat  and  total 
solids  than  in  other  parts  of  the  year. 

Buckwheat,  often  called  "the  lazy  man's  crop," 
deserves  better  treatment  than  it  generally  gets.  It 
is  a  "catch  crop,"  easily  grown  between  regular 
succession  crops,  and  will  respond  to  more  generous 
usage  than  is  frequently  accorded  it.  The  grain 
itself  is  nutritive  and  palat.able,  giving  both  heat 
and  muscle-making  constituents,  and  brings,  as  a 
rule,  fairly-  remunerative  prices,  compared  with 
other  cereals.  Manure  with  a  liberal  hand,  or  fer- 
tilize with,  say  three  hundred  pounds  of  a  good 
superphosphate,  and  see  the  ditterence  in  the  result, 
compared  with  one  grown  on  the  thin,  poor  land  to 
which  it  is  generally  allotted.  Sow  from  one  to  one 
and  a  half  pecks  to  the  acre  of  seed. 

Losses  and  Gains  of  Nitrogen  in  the  Soil. — 
The  results  of  the  observations  made  at  Grignoii 
may  be  summed  up  as  follows:  All  the  plots  con- 
taining notable  quantities  of  combined  nitrogen  (15 
grains  to  the  pound),  and  cultivated  without 
manure,  have  lost  considerable  proportions  of  nitro- 
gen. These  losses  greatly  exceed  the  demands  of 
tlie  harvests.  They  are  by  no  means  equal  for  all 
crops,  being  very  rapid  in  soils  which  have  been 
planted  with  beets,  rather  slower  for  feeding  maize, 
and  still  slower  for  soils  which  have  yielded  pota- 
toes and  wheat.  When,  after  several  years  of  culti- 
vation without  manure,  the  soil  has  been  Impover- 
ished down  to  1 1  to  12  grains  of  nitrogen  to  the 
pound,  the  losses  cea.sed  and  a  gain  in  nitrogen  set 
in.  This  gain,  trifling  in  soils  under  varied  culti- 
vation, has  been  considerable  for  grass-lands. 


Vol.  XXIII.  No.  S.] 


POPULAR   SCIENCE   NEWS. 


121 


8tje,  Popular  Science  I^ews. 


BOSTON,  AUGUST  i,  18S9. 


AUSTIN   p.  NICHOLS,  S.B.,   . 
WILLIAM  J.  ROLFE,  Litt.D., 


....    Editor. 
Associate  Editor. 


The  thirty-eighth  meeting  of  the  American 

Association  for  the  Advancement  of  Science 
will  be  held  at  Toronto,  Ont.,  beginning  on 
Tuesday,  August  27,  1889.  On  August  28, 
the  first  general  session  of  the  meeting  will 
begin  at  10  o'clock  in  the  forenoon.  After 
the  adjournment  of  the  general  session,  the 
several  sections  will  organize.  In  the  after- 
noon, the  vice-presidents  will  give  their 
addresses  before  their  respective  sections ; 
and  in  the  evening  there  will  be  a  general 
session,  when  the  retiring  president.  Major 
J.  W.  Powell,  will  deliver  his  address.  The 
sessions  will  continue  until  the  Tuesday  even- 
ing following,  and  on  Wednesday  morning, 
September  4,  a  meeting  of  the  council  will 
be  held.  Saturday,  August  31,  will  be  given 
to  exclusions.  The  meeting  will  close  with 
excursions  extending  to  September  7. 

4V» 

An  mnisual  amount  of  nonsense  under  the 
guise  of  scientific  discovery  has  been  inflicted 
upon  the  public  during  the  past  month.  To 
begin  with,  the  old  familiar  absurdity  of 
burning  water  has  been  resurrected,  and  a 
leading  technical  journal  gives  considerable 
space  to  the  description  of  an  invention  by 
which  water  is  to  be  dissociated  into  its  ele- 
mentary gases,  and  these  gases  to  be  burned, 
thus  producing  an  oxyhydrogen  flame  at  a 
small  cost.  This  ancient  idea  has  been 
reluted  so  many  times  that  it  would  seem 
almost  imnecessarj'  to  say  that  the  process  is 
a  mathematical  impossibility,  and  that  exactly 
as  much  heat  will  be  absorbed  in  dissociating 
the  atoms  of  hydrogen  and  oxygen  in  the 
water,  as  will  be  produced  by  their  subse- 
quent combustion.  The  onlv  remarkable 
thing  about  the  alleged  discovery  is  that  it 
should     be    endorsed    by    a    usually    reliable 

teclmical  journal. 

1»» 

An  attempt  at  accomplishing  another  im- 
possibility in  the  shape  of  a  navigable  bal- 
loon, or  ail-ship,  was  also  made  about  the 
middle  of  the  month.  The  inventor  of  the 
air-ship,  after  a  trial  in  calm  weather,  in 
which  he  succeeded  in  partially  directing  its 
course,^a  feat  often  accomplished  before, — 
started  ofl'  on  a  longer  trip,  and,  up  to  the 
time  of  writing,  has  not  been  heard  from, 
altliough  a  balloon  supposed  to  be  the  same 
one  has  been  seen  floating  in  the  ocean. 
The  immense  size  of  a  balloon,  and  the 
resistance  it  otters  to  the  weakest  air-current, 
precludes  the  possibility  of  directing  its 
course  by  any  form  of  power  which  we  can 
produce.  As  a  writer  on  the  subject  has 
aptly  said,  "we  might  as  well  try  to  fire  a 
soap-bubble  out  of  a  cannon." 


The  inventor  ot  anotlier  "air-ship,"  having 
failed  to  obtain  a  government  appropriation 
for  the  purpose  of  constructing  it,  although 
the  bill  actually  did  pass  the  House  of  Repre- 
sentatives, has  issued  an  appeal  for  a  grand 
public  subscription  of  $250,000  in  shares  of 
one  dollar  each.  This  air-ship  is  to  be  an 
immense  hollow  vessel  constructed  of  thin 
steel  plates,  from  the  interior  of  which  the  air 
is  to  be  exhausted,  the  idea  being  that  the  dif- 
ference between  the  weight  of  the  air-ship 
and  the  air  that  it  displaces  will  cause  it  to 
rise  with  a  heavy  load.  This  is  scientifically 
correct,  but  the  practical  difficulties  in  the 
construction  of  such  a  steel  balldon  are,  we 
think,  insurmountable,  and,  in  any  case,  the 
same  difficulties  would  be  met  with,  in  pro- 
pelling it  against  a  current  of  air,  as  with  an 
ordinary  balloon.  We  can  recommend  the 
stock  as  an  investment  to  those  persons  who 
are  tired  of  waiting  for  Mr.  Keelev's  motor  to 
start  on  its  c.ireer  of  glory,  but  do  not  advise 
them  to  expect  any  immediate  declaration  of 
dividends. 


Still  another  alleged  discovery,  only 
worthy  of  notice  from  the  previously  high 
scientific  reputation  of  its  author,  is  that  of 
Dr.  Bhown-Se<^.uakd,  who  is  said  to  have 
claimed  in  a  paper  read  before  the  Paris 
Societ}-  of  Biology,  that,  by  injecting  into 
the  veins  of  an  aged  or  infirm  person,  a  secre- 
tion obtained  from  certain  glands  of  recently 
killed  animals,  strength  and  vitality  can  be 
restored  and  youth  renewed,  thus  realizing 
the  ancient  fable  of  the  magic  fountain.  The 
results  of  an  experiment  upon  himself  were, 
he  said,  most  successful.  We  are  in  doubt 
whether  to  take  the  report  seriously,  or  as 
one  of  the  numerous  newspaper  hoaxes  which 
are  so  frequently  perpetrated  upon  the  public. 
If,  however.  Dr.  BKowN-SEcy.iARD  really  did 
make  any  such  ridiculous  statements,  it  would 
only  show  that  the  eflect  of  his  injection  was 
to  produce,  not  a  renewal  of  youth,  but  a 
state  of  second  childhood.  Life  has  been 
called  "a  highly  contagious  and  invariably 
fatal  disease,"  and  we  do  not  believe  that 
BnowN-SEquARD  or  anybody  else  will  ever 
discover  any  satisfactory  "treatment"  for  it. 


y\N  article  in  the  June  number,  in  which  it 
was  held  that  the  regulation  of  sanitarv  mat- 
ters was  not  a  proper  function  of  government, 
seems  to  have  been  considered  by  several  of 
our  readers  as  an  attack  upon  the  entire  sys- 
tem of  modern  sanitary  science.  Nothing 
could  have  been  farther  from  the  intention  of 
the  writer  of  the  article.  The  decrease  in  the 
death-rate  and  the  in.creased  average  length  of 
life  is  sufficient  proof  of  the  value  of  the 
modern  investigations  and  improvements  in 
that  branch  of  knowledge,  but  the  best  means 
of  applying  and  using  the  knowledge  is  a 
point  upon  which  there  may  well  be  a  difler- 
ence  of  opinion. 


The  latest  developnient  in  the  "nickel  and 
slot"  machines  is  shown  at  the  Paris  Exhibi- 
tion, where  the  passer-bj-  drops  in  his  coin, 
takes  a  seat  in  a  chair  for  a  few  minutes,  and 
shortly  leceives  a  photographic  picture  of 
himself,  completely  finished.  The  duration 
of  the  exposure  is  indicated  to  him  by  a 
revolving  index,  and  a  conspicuous  placard 
admonishes  him  to- "look  pleasant."  The 
machine  performs  all  the  operations  automat- 
ically, and  is  said  to  be  a  marvel  of  ingenuity. 


The  recent  discovery  of  a  new  element 
occurring  with  the  metals  nickel  and  cobalt, 
by  Kuuss  and  Schmidt,  is  disputed  by 
Fleitmann,  who  has  analyzed  specimens  of 
the  above  metals  and  found  nothing  but  a 
small  amount  of  accidental  impinity.  The 
question  thus  remains  unsettled,  but  we  think 
the.  weight  of  the  evidence  is  still  in  favor  of 
the  truth  of  the  original  discovery. 


One  of  the  greatest  literary  works  of  mod- 
ern times  is  the  new  dictionary  of  the  English 
language  now  in  course  of  publication  by  the 
Century  Company  of  New  York.  It  will  be 
much  more  comprehensive  and  complete 
than  any  dictionary  hitherto  published,  and  is 
intended  to  include  every  word  that  can  in 
any  sense  be  regarded  as  belonging  to  the 
English  language.  It  is  edited  under  the 
supervision  of  Professor  Whitney,  of  Yale 
University,  with  the  aid  of  a  large  number  of 
associates,  all  prominent  specialists  in  litera- 
ture, science,  and  the  arts.  The  first  part  has 
recently  been  issued,  and  bears  evidence  of  the 
immense  amount  of  care  and  thought  which 
has  been  expended  upon  it.  The  complete 
work  will  be  indispensable  to  everyone  desir- 
ing a  thorough  acquaintance  with  our  mother- 
tongue. 


THE  HEAT. 

In  the  New  England  states,  and,  in  fact,  in 
the  greater  part  of  the  country,  there  is  a 
period  of  about  three  month.s — from  the  1 5th 
of  June  to  the  15th  of  September — when 
excessively  warm  weather  may  be  expected, 
and  "hot  spells,"  when  the'  temperature  rises 
to  between  90°  and  100°,  are  of  common 
occurrence  ;  fortunately,  however,  interspersed 
with  cooler  periods,  and,  in  localities  near 
the  sea-coast,  tempered  almost  daily  b\'  a 
current  of  cooler  air  from  the  ocean — the 
much  maligned  east-wind  of  winter  and  early 
spring. 

The  original  source  of  the  summer's  heat  is 
the  sun,  but  many  local  causes  tend  to  modify 
and  vary  the  action.  The  earth  is  really 
farther  from  the  sun  in  summer  than  in  win- 
ter, so  that  the  warm  weather  does  'not 
depend  upon  the  greater  proximity  of  the 
source  of  heat.  It  is  due  to  tiie  fact  that  in 
summer  the  northern  hemisphere  is  turned 
more  directly  towards  the  sun,  so  that  it 
receives  its  rays  in  a  more  vertical  direction, 
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while  ill  winter  it  is  tunieil  I'artlier  away,  aiui 
the  more  obliiiiie  heat  rays  arte  unable  to  raise 
the  temperature  to  any  great  degree.  The 
varying  length  of  the  days  is  also  an  impor- 
tant clement,  as  the  long  days  of  summer 
allow  the  earth  to  be  exposed  for  a  longer 
time  to  the  influence  of  the  source  of  heat. 

The  thermal  summer — that  is,  the  period 
of  greatest  heat — does 'not  correspond  with 
the  astronomical  summer.  On  June  21st  the 
sun's  rays  are  most  nearly  vertical,  and  the 
earth  is  exposed  to  their  influence  for  a 
greater  proportion  of  the  twenty-four  hours, 
but  the  hottest  weather  is  not,  generally  expe- 
rienced till  about  a  month  later,  and,  similarly, 
the  greatest  cold  does  not  occur  until  after  the 
winter  solstice.  A  certain  amount  of  time  is 
necessary  for  the  increasing  heat  of  the 
approaching  summer  to  counteract  the  cold 
of  the  preceding  winter,  and  vice  versa.  A 
similar  delay  is  noticed  in  the  daily  fluctua- 
tions of  temperature  ;  the  hottest  part  of  the 
day  is  not  at  noon,  but  about  three  o'clock, 
while  the  lowest  temperature  of  the  night  is 
reached  in  the  early  morning  hours. 

As  might  be  expected,  the  highest  temper- 
atures of  summer  are  accompanied  b}'  south- 
erly or  southwesterly  winds,  blowing  from 
the  heated  lands  to  the  south  of  us,  or  from 
the  tropical  waters  of  the  Gulf  of  Mexico. 
The  oppressive  nature  of  this  heat  is  largely 
due  to  the  high  percentage  of  moisture  which 
the  air  contains.  This  tends  to  check  the 
insensible  perspiration,  which  the  body  is 
continually  throwing  off",  and  produces  a  gen- 
eral feeling  of  lassitude  and  discomfort, 
familiar  to  everyone.  In  the  dry,  light  air  of 
mountain  regions,  a  much  greater  degree  of 
heat  may  be  borne  with  less  discomfort,  than 
is  produced  by  a  lower  temperature  with  a 
higher  percentage  of  humidity. 

Under  all  circumstances  the  temperature  of 
the  healthy  body  is  about  the  same,  not  vary- 
ing much  from  99°.  If,  from  sickness  or  any 
cause,  the  temperature  rises  a  few  degrees 
above  this  point,  death  soon  occurs,  and  one 
of  the  most  important  matters  in  cases  of  fever 
is  to  reduce  the  bodily  temperature ;  but, 
usually,  the  wonderful  vital  processes  regulate 
the  internal  fires  very  accurately,  and  the 
bodily  temperature  is  constant,  whether  ex- 
posed to  the  rigors  of  an  Arctic  winter,  or  to 
the  extreme  heat  endured  by  the  iron-smelters 
in  their  daily  toil. 

After  a  longer  or  shorter  period  of  hot 
weather  the  wind  changes,  and  a  current  of 
cool  air  comes  from  the  far  northwest,  bring- 
in<'-  comfort  and  strength  once  more.  These 
northwesterly  breezes  are  the  same  which 
produce  the  "cold  waves"  of  winter,  and 
their  exact  origin  is  uncertain.  They  are, 
however,  invariably  dry  and  cool,  and  are 
always  accompanied  by  fair  weather.  They 
are  a  quite  peculiar  feature  in  the  American  cli- 
mate, and  a  most  agreeable  and  delightful  one. 


The  sea  breezes  of  the  coast  are  a  local 
phenomenon,  and  are  due  to  the  dill'erence  in 
temperature,  and  consequently  the  specific 
gravity,  of  the  air  over  the  land  and  water. 
The  land  absorbs  much  more  heat  than  the 
water,  and,  towards  the  middle  of  the  day, 
the  overlying  air  becomes  so  warm  and  light 
that  it  is  forced  up  by  the  heavier  air  over  the 
water,  and  a  steady  current  of  the  cooler  air 
flows  inland.  The  waters  of  the  New  Eng- 
land coast,  north  of  Cape  Cod,  being  cooled 
by  a  current  from  the  Arctic  ocean,  produce 
this  phenomenon  very  frequently. 

The  dog-days  are  an  indefinite  period  of 
time,  when  hot,  siritry  weather  is  supposed  to 
be  especially  common.  The  date  is  given 
differently  in  different  almanacs,  but  usually 
includes  the  time  from  the  last  of  July  to 
the  first  week  in  September.  In  ancient 
times  it  was  supposed  to  be  governed  by 
the  time  when  Sirius,  or  the  dog-star,  arose 
at  the  same  time  as  the  sun,  but  the  dates  are 
now  widely  separated,  and,  in  fact,  the  dog- 
days  have  no  more  real  existence  than  the 
Indian  summer,  the  equinoctial  storm,  and 
many  other  meteorological  superstitions.  In 
many  seasons  we  have  found  from  actual 
observations  a  larger  number  of  hot,  sultry 
days  in  the  month  of  June  than  in  August. 

It  is  often  said  that  a  thunder-storm  clears 
the  air,  but  this  is  a  common  error,  where 
cause  and  effect  are  confused.  Cool,  clear 
weather  does  not  by  any  means  invariably 
follow  a  thunder-shower,  but,  at  the  end  of  a 
period  of  heat,  the  current  of  cooler  air  which 
brings  a  change  of  weather  is  also  very  likely 
to  develop  such  a  disturbance.  The  clearing 
of  the  air,  therefore,  is  not  the  result,  but  the 
cause  of  the  thunder-shower,  or,  rather,  the 
cool  weather  and  the  storm  are  both  due  to 
the  same  cause — a  sudden  inrush  of  cooler 
air. 

After  all,  the  American  summer  is  certainly 
a  most  trying  and  disagreeable  season,  but,  as 
it  is  one  of  the  things  that  must  be  endured, 
the  only  way  is  to  make  existence  as  easy  as 
possible  during  its  continuance.  Over- 
exertion and  exposure  to  the  direct  rays 
of  the  sun  should  be  avoided  as  much  as 
possible,  and  cooling  drinks  and  light,  nutri- 
tious food  should  take  the  place  of  the  iieavier 
viands  needed  during  the  more  bracing 
winter  season.  Ice  is  an  excellent  thing,  but 
must  be  used  with  judgment ;  too  much  ice- 
water  or  frozen  food  is  as  bad  as  a  moderate 
amount  is  healthful  and  refreshing.  For- 
tunately, the  heated  term  is  a  comparatively 
short  one,  and  the  cooler  winds  of  fall  and 
winter  come  all  too  soon  to  those  who  have 
made  the  most  of  the  opportunities  for  out-of- 
door  life  and  exercise  which  the  summer  has 
brougiit  them. 


Vegetarian  Hotel. — A  vegetarian  hotel  is  an 
innovation  in  London.  Tliere  are  already  tliirty 
vegetarian  restaurants  in  that  city. 


WHAT     IS     A     PRACnCAL 
EDUCATION.? 

The  great  hue  and  cry  now  is  for  a  practi- 
cal education,  which  generally  means,  teach 
a  boy  how  to  do  something  without  teaching 
the  whys  and  wherefores — without  his  under- 
standing the  reasons  and  underlying  princi- 
ples. If  we  were  asked  to  define  a  practical 
education,  we  should  say  that  it  is  one  that 
fits  a  boy  to  earn  his  own  living.  It  is  gen- 
erally admitted  that  a  college  education, 
although  it  may  develop  the  man  and  bring 
out  his  higher  capabilities,  docs  not  fit  a  man 
to  earn  money  ;  therefore,  it  is  not  adapted  to 
the  masses  of  people,  to  whom  bread  is  and 
must  be  a  primary  motive.  It  is  true,  a  few 
graduates  of  colleges  succeed  in  earning  a 
pittance  by  teaching,  and,  of  these,  still  fewer 
rise  to  the  professorial  chairs.  Another  small 
number  drop  into  editorial  work,  for  which 
their  training  has  developed  any  talent  they 
may  have  already  possessed.  A  college  edu- 
cation is  one  ol  the  best  precursors  for  the 
study  of  law,  medicine,  divinity,  etc.  ;  we 
might  almost  say  an  essential  prerequisite 
thereto.  But,  on  the  day  when  a  man  lca\es 
his  alma  mater,  proudly  bearing  aloft  his 
A.  B.,  he  is  one  of  the  most  useless  of  men, 
as  a  rule. 

There  are  more  men  who  are  not  intended 
by  nature  to  be  lawyers,  doctors,  or  ministers, 
and  who  cannot  aflbrd  to  be  literati,  or  gen- 
tlemen of  elegant  Icisiue,  than  who  are  in- 
tended for  this  small  army  of  reserves. 

Recently  we  have  heard  much  talk  about 
educating  men  away  from  their  destiny,  and 
where  there  is  so  much  smoke  there  must  be 
some  fire.  There  is  a  grain  of  truth  in  it. 
Gail  Hamilton  and  Grant XVhite  have  decried 
our  boasted  public  school  system.  Our 
washer-woman's  daughter  and  our  hod- 
carrier's  son  attend  the  common  schools, 
graduate  at  the  high  schools,  and  feel  them- 
selves too  good  to  follow  the  honest  pursuits 
of  their  parents,  and  make  some  poor  effort 
to  live  by  their  wits.  When  these  give  out, 
if  they  do  not  fall  into  crime  rather  than 
work,  the  daughter  succeeds  in  getting  an 
underclerkship  in  a  store,  and  the  son  probably 
gets  on  the  police  force,  or  in  the  fire  depart- 
ment, or  perhaps  conductor  on  a  street-car. 
It  is  probably  true  that,  with  less  education, 
these  children  of  honest  laborers  would  have 
learned  to  work,  and  joined  the  army  of  pro- 
ducers instead  of  consumers.  A  Georgia 
physician,  himself  a  member  of  the  board  of 
education,  pointing  to  a  college  for  colored 
people,  said  that  it  was  doing  more  to  injure 
that  race  than  anything  that  could  be  done. 
When  these  black  girls  leave  college  they  are 
too  good  to  turn  cook  and  chamber-maid,  and 
what  are  they  to  do  1  The  boys  may,  a  few 
of  them,  go  to  Congress,  but  the  rest  won't 
work  now.  Well,  it  is  pretty  hard  to  make  a 
negro  any  lazier  than  nature  created  him,  but 


Vol.  XXIII.  No.  S.] 


POPULAR  SCTETTCE  NEWS. 


123 


still,  with  all  due  allowance  for  the  doctor's 
sectionalisin,  there  is  a  grain  of  truth  in  his 
remarks. 

But  to  return  to  matters  nearer  home.  Are 
not  the  liberal  professions  o\ercrowded .'  It 
is  true,  there  is  always  room  at  the  top,  but 
very  few  are  able  to  get  there.  Arc  not  all 
genteel  pmsuits  overcrowded,  and  those  most 
Which  require  least  study  and  preparation.^ 
Put  an  advertisement  in  any  daily  paper, 
headed  "Clerk  Wanted,"  "Book-keeper 
Wanted,"  and  what  a  pile  of  answers  it 
brings.  Put  in  another  of  carpenter,  or 
blacksmith,  wanted,  and  how  many  good 
workmen  will  be  on  hand  ?  There  must,  of 
cour.se,  be  times  when  all  trades  are  dull,  and 
mechanics  are  out  of  work, — even  the  best  of 
them, — or,   if  thev  work,  get  but  little  paj-. 

"Learn  a  trade"  has  been  harped  on  so 
much  by  men  who  never  handled  any  tool 
but  a  pen,  that  one  almo.st  hesitates  to  say  it. 
But  trades  unions,  and  the  modern  system  of 
division  of  labor,  render  learning  a  trade  a 
much  less  simple  matter  than  it  once  was. 
The  apprentice  system  is  fast  dying  out,  and, 
as  a  substitute,  it  has  been  proposed  to 
engraft  upon  om^  public  school  system  a  kind 
of  technical  school  or  college.  Let  the  boy 
who  has  finished  the  prescribed  cour.se  in  the 
gi-ammar  .school  enter  a  technical  school, 
instead  of  the  high  school,  and,  when  he 
conies  out  of  that,  he  is  better  fitted  for  an 
artisan  than  his  brother  who  took  the  high 
school  comse.  This  plan  looks  well,  but 
how  shall  it  be  carried  into  practice.'  What 
shall  this  technical  school  teach  him  ?  We 
will  not  untlertake  to  answer ;  it  is  a  point 
for  honest  difference  of  opinion.  Some  would 
build  workshops,  and  would  teach  him  some 
particular  trade.  We  should  have  one  school 
of  carpentry,  another  of  blacksmithing,  and 
the  graduates  should  come  forth  prepared  to 
earn  the  full  pay  of  a  journeyman  carpenter 
or  smith.  Others  believe  it  would  be  prefer- 
able to  give  him  a  general  knowledge  of  tools, 
of  mechanical  operations,  of  drawing  and 
mathematics,  of  the  principles  of  mechanics 
and  physics,  thus  fitting  him  to  quickly 
acquire  any  trade  he  may  select  after  he 
leaves.  .Such  a  school  is  in  successful  opera- 
tion in  Kommotan,  in  Bohemia,  where,  ac- 
cording to  Prof.  Runkle,  theoretical  studies 
are  combined  with  practical  work.  In  the 
first  year  the  studies  are  :  Arithmetic,  writ- 
ing, drawing,  geometry,  physics,  theory  of 
machines,  and  book-keeping.  The  shop- 
work  in  the  first  year  includes  thirty  hoins 
per  week  for  sixteen  weeks  in  carpentry  and 
joinery,  the  same  numlier  of  hours  for  twelve 
weeks  in  wooil-turning,  and  another  twelve 
weeks  for  hand-tool  work  in  metals.  In  the 
second  year  the  shop-work  includes  forging, 
for  eight  weeks ;  foundry  work,  also  eight 
weeks  ;  iron-turning,  twelve  weeks  ;  machine 
locksmithery,     twelve    weeks.     The    studies 


are  similar,  but  more  advanced.  Besides  the 
prescribed  work,  each  industrious  student  can 
make  one  or  more  complete  machines. 

This  scheme  is  vcrv  pleasant  to  contem- 
plate, but  would  it  not,  in  this  country,  lead 
men  away  from  their  destiny,  too.?  Woukl 
not  the  graduates  be  too  well  educated  for 
common  mechanics,  and  not  well  enough  for 
engineers.'  Agricultural  colleges  seldom 
make  farmers  ;  the  graduates  know  too  much 
to  hold  the  plow  and  swing  the  scvthc.  We 
often  see  advertisements  for  book-keepers  and 
clerks  with  the  warning  that  commercial  col- 
lege graduates  need  not  apply.  Would  not 
the  owners  of  machine  shops  be  quite  as 
afraid  of  the  educated  artisans  as  merchants 
are  of  the  graduates  of  business  colleges.' 

Still,  we  believe  something  can  and  will  be 
done  to  train  the  eye  and  hand  for  future  use- 
fulness, and  not  leave  the  brain  to  do  all  the 
work.  In  any  school  of  chemistry  worthv  of 
the  name,  the  pupils  not  only  hear  lectm-es, 
but  take  hold  of  the  chemicals,  and  actually 
go  to  work.  In  too  many  laboratories  they 
learn  nothing  but  analysis,  yet  even  this 
acquaints  them,  to  a  certain  extent,  with 
chemical  manipulations.  In  a  few  schools, 
especially  the  so-called  polytechnic  schools  of 
Germany,  they  are  instructed  in  synthesis,  as 
well  as  analysis  ;  they  make  dyes  and  apply 
them  ;  they  manufacture,  on  a  small  .scale, 
the  rare  and  common  chemicals,  and,  in  one 
at  least,  photography  is  thoroughly  taught  by 
a  distinguished  scientist.  Yet  these  men 
rarely  graduate  expert  chemists  ;  they  have  a 
foundation  on  which  they  may  build  any  sort 
of  a  structure  that  the  circumstances  may  re- 
quire. 

**^ 

[Special  Correspondence  oi   The  Popular  Science  ?^ews.\ 

PARIS  LETTER. 
There  seem  to  exist,  apart  from  the  sense-organs 
with  which  we  are  acquainted, — such  as  the  eye, 
ear,  tactile  sense,  tongue,  and  nose, — some  senses 
of  whicli  the  organs  are  not  apparent,  even  in  man, 
and  the  question  of  the  nature  ot"  these  senses,  as 
well  as  that  of  their  use  and  functions,  is  one  that 
will  not  he  soon  settled.  There  are  sense-organs — 
or  seemingly  sense-organs — in  animals,  whose  func- 
tions are  not  distinctly  perceptible, — such  as  the 
lateral  line  in  fishes, — and  this  fact  may  explain  in 
some  measure  how  it  is  that  we  do  not  always 
understand  how  and  through  what  means  the  ex- 
ternal world  affects  us.  Many  animals  are  endowed 
with  senses  which  remain  yet  quite  mysterious  to 
our  understanding,  and  all  we  know  is  that  these 
senses  exist.  We  are  not  even  sure  whether  any 
definite  organs  are  concerned  with  them ;  it  seems, 
in  some  cases,  that  the  sensations,  or  impressions, 
are  of  an  unknown  origin,  and  are,  perhaps,  derived 
from  definite  organs,  or  from  the  sensations  fur- 
nished by  these  organs.  Among  these  senses, 
which  have  been  recently  studied  in  a  very  interest- 
ing manner  by  M.  Beaunis  in  his  last  book  on  the 
Sensations  Internes  (internal  sensations,  as  distin- 
guished from  those  whose  external  origin  is  quite 
obvious),  the  most  prominent  of  those  which  are 
present  in  animals,  are  the  following:  First,  the 
homing  faculty,  which  is  well  known  to  occur  in 
many  animals, — such  as  the  bee,  many   migratory 


animals,  many  fishes,  the  horse,  dog,  etc.  Of  the 
wonders  of  the  homing  faculty,  many  instances  are 
quite  familiar  to  our  readers.  It  is  known,  for 
instance,  that  many  honey-hunters  find  their  prey 
by  catching  bees,  and  letting  them  free  at  diflcrent 
points.  Each  bee  strikes  home  immediately,  and 
so,  to  find  the  bee-hive,  one  only  needs  to  follow  the 
bee-line  of  two  or  three  bees,  as  they  point  to  one 
and  the  same  spot,  and  come  across  each  other  at 
the  very  spot  where  the  hive  is  to  be  found,  and  is 
actually  discovered.  Eels  and  fishes  often  go  from 
one  pond  to  another,  very  distantly  located,  or  from 
a  pond  to  the  sea,  in  a  quite  straight  line,  without 
any  mistake.  It  would  seem  that  this  homing 
faculty  pre-exists  to  all  individual  experience,  since 
Humphrey  Davy  informs  us  that  he  has  seen  a 
young  alligator,  which  had  just  got  out  of  its  egg, 
which  had  been  broken  by  this  observer,  make 
immediately  for  the  direction  in  which  water  was 
close  by.  Again,  a  falcon,  sent  from  Teneriife  to  the 
Duke  of  Lerme,  in  southern  Spain,  managed  to 
escape,  and,  sixteen  hours  later,  had  returned,  quite 
exhausted,  to  Teneriffe.  A  dog,  carried  from  Men- 
tone,  in  the  south  of  France,  to  Vienna,  came  back 
to  Mentone ;  and  a  donkey  of  Gibraltar,  which  was 
shipwrecked  300  kilometres  away,  on  the  Spanish 
coast,  also  man.-iged  to  get  to  his  home  in  Gibraltar. 
How  are  such  facts^-of  which  many  more  instances 
could  be  adduced — to  be  explained?  Explanations 
are  numerous,  but  none  are  satisfactory,  as  is  gen- 
erally the  case  when  many  theories  are  offered. 
Wallace  and  Croom-Robertson  believe  that  the 
sense  of  smell  is  the  basis  of  the  homing  faculty,  but 
in  many  cases — in  the  most  extraordinary  ones — 
this  explanation  cannot  he  accepted.  Sight  cannot 
he  called  upon  to  explain  these  cases,  either.  Must 
we  believe  in  some  magnetic  or  electrical  sense,  as 
De  Roo  and  Viguier  pretend?  It  may  be  the  case, 
but  nothing  is  known  that  allows  us  to  accept  the 
theory ;  it  is  not  yet  supported  by  positive  facts  and 
experiments,  notwithstanding  Braid's  and  Reichen- 
bach's  researches  in  this  difficult  subject. 

Another  sense  which  seems  to  exist  in  animals  is 
the  so-called  meteorological  sense,  through  which 
many  animals  seem  to  be  warned  of  forthcoming 
changes  of  the  weather.  Many  others  display  some 
notion  of  time,  and  know  very  accurately  at  what 
time  of  day,  for  instance,  their  food  must  be  dis- 
tributed to  them.  Man  possesses  a  faculty  of  the 
same  sort,  which  is  well  displayed  by  the  accurate- 
ness  with  which  many  persons — almost  everybody, 
in  fact,  who  choose  to  try  the  experiment — wake  at 
night  exactly  at  the  time  at  which  they  choose  to 
wake. 

A  few  days  ago,  the  society  Scieniia,  whose  object 
is  to  favor  friendly  intercoursie  of  Parisian  scientists, 
by  occasional  meetings  and  banquets,  offered 
a  dinner  to  Prof.  P'rancis  Darwin,  of  Cam- 
bridge, the  well-known  botanist  and  author  of  the 
JAfe  and  Correspondence  of  Charles  Darwin.  It 
was  the  fourteenth  meeting  of  the  society,  and  the 
preceding  dinners  had  been  offered  to  eminent  men, 
such  as  Pasteur,  De  Lesseps,— /m  mildi,  quantum 
mutatus  ah  illo  .  .  .;  Eiffel,  Janssen,  Renan, 
Berthelot,  etc. ;  this  was  the  first  occasion  on  which 
the  honor  was  conferred  upon  a  foreigner.  Some 
fifty  savants  attended  the  dinner,  among  which  were 
Marey,  De  Lesseps,  Eiffel,  Cailletet,  Richet,  and  De 
Brazzagiard.  M.  Marey  delivered  a  very  interesting 
speech,  in  proposing  M.  Darwin's  health.  His 
speech  was  quite  evolutionary,  and  this  is  an  inter- 
esting sign  of  the  times,  as  members  of  the  Institute 
have,  for  the  most  part,  been  very  much  opposed  to 
evolution  and  Darwinism.  M.  Francis  Darwin 
answered  in  very  appropriate  terms,  and  the  evening 
was  a  very  pleasant  one  to  all  who  had  gathered  in 
the    Continental    Hotel    banquet  hall.     M.  Dar«in 
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was,  perhaps,  onl_y  too  iiiotlcst  when  sajitig  Ihat'the 
honor  done  to  him  was  intended  for  Charles  Dar- 
win's son.  M.  F"rancis  Darwin  has  made  a  name 
for  himself — a  very  difficult  process  for  a  man  in  his 
case.  Apropos  of  Charles  Darwin,  I  would  call 
attention  to  a  little  work,  entitled  Charles  Darwin, 
by  M.  Henry  De  Varigny.  It  is  an  unpretending 
book,  in  which  the  author  only  gives  an  account  of 
the  great  naturalist's  life,  after  the  documents  fur- 
nished by  M.  F.  Darwin,  and  a  resume  of  his 
works,  especially  botanical,  geological,  and  zoologi- 
cal, less  attention  being  paid  to  speculative  science, 
in  order  to  show  that  Darwin  was  not  only  a  specu- 
lative man,  but  also  one  who  had  much  investigated 
facts. 

The  Revue  Scientijique  has  been  publishing,  for 
some  time  past,  interesting  documents  concerning 
the  hereditary  transmission  of  physical  and  psychi- 
cal characters.  They  are  all  original  documents, 
contributed  by  different  observers.  The  inquest 
was  started  by  the  Societe  de  Psychologic  Physiolo- 
gique.  Speaking  of  societies,  reminds  me  that  I 
want  to  inform  our  readers  of  the  fact  that  no  less 
than  seventy  different  scientific  meetings  are  to  be 
held  in  Paris  during  the  months  of  June,  July, 
August,  September,  and  October.  These  seventy 
meetings  will  discuss  de  omni  re  scihili  et  quibus  dam 
aliis.  A  great  inany  foreign  delegates  have  arrived, 
and  many  of  the  meetings  promise  to  prove  very 
interesting.  Some  German  scientists  have  declared 
they  will  have  nothing  to  do  with  these  congres,  but 
this  is  of  little  account;  Germans  have  not  got  the 
monopoly  of  science,  and  their  abstention  will 
clearly  show  that  France  is  able  to  do  a  good  deal 
by  itself.  II. 

Paris,  June  25,  1889. 


[Errata. — The  word  Trocadero  in  last  month's 
letter  was  misprinted  Trocaders,  and  Fontainebleau, 
Toubainebleau.  ] 


[Specially  Observed  for  The  Popular  Science  yeius.] 
METEOROLOGY  FOR  JUNE,  1889. 


TEMPERATURE. 

Average  The 

tMOMETER. 

Lowest. 

53° 
53° 

Highest. 

Range. 

65.53" 

7547° 
66.33 
69.11" 

73° 
S4° 
73° 
84° 

■9° 
20 

At  9  p.  M 

Whole  Month     .     .     .     . 

20° 
3>° 

Last  19  Junes      .     .     .     . 

67.01° 

jlnVSl. 

70.01°     i 
in  1S76.  j 

S.34° 

The  lowest  point  reached  by  the  mercury  the  last 
month  was  53°,  on  the  evening  of  the  iSth,  and  this 
was  also  the  coolest  day,  with  an  average  of  57.66" ; 
the  19th  was  2°  warmer.  The  highest  point  reached 
was  84°,  on  the  15th  and  30th,  and  the  last  day  of 
the  month  was  the  warmest,  with  a  mean  of  77.33°. 
The  last  four  days  were  remarkable  for  high  and 
nearly  uniform  temperature,  having  an  average  of 
75.83° — a  range  from  71°  to  84°.  Four  other  days 
(13th  to  i6th)  were  also  very  warm,  averaging 
73.66°,  and  a  range  from  63°  to  84°.  The  entire 
month  was  nearly  2°  above  the  average  of  the  last 
nineteen  Junes,  and  the  warmest,  with  only  two  ex- 
ceptions ('76  and  '83),  during  this  period.  The 
entire  season,  indeed,  continues  at  a  remarkably 
high  temperature,  averaging,  since  January  ist, 
45.92°,  while  the  same  six  months  in  nineteen  years 
have  averaged  only  41.97°,  being  nearly  4°  warmer 
than  usual.  February  is  the  only  month,  thus  far, 
below  the  average;  but  January  was  nearly  10° 
abave.  Thus  we  have  an  excess  of  715°  of  heat 
above  the  ordinary,  with  its  influence  on  the  vege- 
table world,  keeping  the  season  in  advance. 


The  face  of  the  sky,  in  90  observations,  gave  38 
fair,  23  cloudy,  23  overcast,  and  6  rainy, — a  percent- 
age of  42.2  fair.  This  average  the  last  nineteen 
Junes  has  been  58.5,  with  extremes  of  40.1  in  1874, 
and  75.5  in  1871.  The  extreme  in  1874  is  the  only 
instance  of  greater  cloudiness  in  June  than  the 
present.  But  fevv  days  were  noted  as  specially 
"fine."  So  great  cloudiness,  in  connection  with 
unusual  heat,  produced  much  inuggy  and  sultry 
weather,  quite  unlike  ''lovely  June." 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  2.71 
inches,  a  near  average  of  the  last  twenty-one  Junes, 
which  is  2.74,  with  extremes  of  o  in  1873,  and  5.30 
in  1875.  The  first  half  of  the  month  the  rains  were 
frequent  and  abundant,  but  none  fell  after  the  17th, 
leaving  the  end  of  the  month  quite  dry  and  dusty. 
Thunder  and  lightning  occurred  on  the  5th,  loth, 
15th,  and  2Sth,  attended  with  light  rains,  except  the 
last.  That  on  the  5th  was  quite  heavy,  between  11 
and  12  A.  M.,  toward  my  south-east.  The  amount 
of  precipitation  since  January  ist  has  been  26.54 
inches,  while  the  average  for  these  six  months  the 
last  twenty-one  years  has  been  only  24.68,  showing 
a  surplus  thus  far  of  nearly  two  inches. 

PRESSURE. 

The  average  barometric  pressure  the  past  month 
was  29.990  inches,  with  extremes  of  29.55  on  the  5th, 
and  30.35  on  the  24th  and  25th, — a  range  of  .80 
inch.  The  average  for  the  last  sixteen  Junes  has 
been  29.935,  with  extremes  of  29.S45  in  1882, 
and  30.056  in  1884, — a  range  of  .211  inch. 
The  sum  of  the  daily  variations  was  3.30 
inches,  giving  an  average  daily  movement  of  .110 
inch.  This  average  in  the  last  sixteen  Junes  has 
been  .118,  with  extremes  of  .058  and  .218.  The 
largest  movements  were  .30  on  the  23d,  .28  on  the 
4th,  and  .27  on  the  20th.  The  barometer  remained 
stationary  at  30.10  during  those  last  four  hot  days, 
and  stood  above  30  inches  on  eighteen  mornings, 
chiefly  in  two  nearly  equal  periods.  The  chief  de- 
pression was  during  the  first  week,  and  the  chief 
elevation  during  the  last  week.  The  third  week  was 
more  irregular,  with  a  generally   lower  depression. 


The  direction  of  the  wind,  in  90  observations, 
gave  7  N.,  2  S.,  3  E.,  36  W.,  2  N.  E.,  6  N.  W.,  2 
S.  E.,  and  32  S.  W. — an  excess  of  21  southerly  and 
67  westerly  over  the  northerly  and  easterly,  and  in- 
dicating the  average  direction  to  have  been  W.  17° 
24'  S.  Two  points,  the  W.  and  S.  W.  greatly  pre- 
vailed, giving  68  of  the  90  observations,  leaving  only 
22  for  the  other  six  points.  The  westerly  winds 
have  uniformly  prevailed  over  the  easterly  for'  the 
last  twenty  Junes,  by  an  average  of  32.80  observa- 
tions, and  the  southerly  over  the  northerly,  with 
fbur  exceptions,  by  an  average  of  12.40, — indicating, 
approximately,  the  general  average  direction  for 
June  to  have  been  W.  20°  43'  S.,  and  showing  the 
wind  to  have  been  3°  19'  less  southerly  the  last 
month  than  usual.  The  relative  progressive  dis- 
tance travelled  by  the  wind  the  past  month  was 
70.21  units,  and  during  the  last  twenty  Junes  701.30 
such  units,  an  average  of  35.06,  showing  far  less 
opposing  winds  the  last  month  than  usual. 

In  review,  briefly,  it  will  be  seen  that  the  last 
month  was  unusually  warm  and  cloudy,  muggy  and 
sultry;  the  rainfall,  in  this  locality,  a  near  average, 
but  unevenly  distributed;  the  pressure  high,  and 
the  winds  less  opposing  and  less  southerly  than 
usual  for  June.  D.  W. 

Natick,  July  5,  1889. 


[Specially  Computed  for  The  J'opular  Science  A'fjw.s.l 

ASTRONOMICAL  PHENOMENA  FOR 
AUGUST,  1889. 
Mercury  passes  superior  conjunction  with  the 
sun  on  August  7,  and  changes  from  a  morning  to 
an  evening  star,  but  does  not  remain  above  the 
horizon  long  enough  after  sunset  to  be  easily  seen. 
Venus  is  still  a  morning  star,  rising  about  three 
hours  before  the  sun.  Its  apparent  distance  from, 
the  sun  is  gradually  becoming  smaller.  Mars  js 
now  a  morning  star,  rising  from  an  hour  to  an 
hour  and  a  half  before  the  sun.  It  is  not  verv  con- 
spicuous, and  will  not  be  for  some  months.  Jupiter 
is  in  the  constellation  Sagittarius,  and,  until  August 
24,  moves  slowly  westward  (retrogrades.)  After 
that  date  it  moves  eastward.  It  is  nearly  as  far 
south  as  it  will  go  during  its  present  revolution 
around  the  sun.  It  crosses  the  meridian  on  August 
I  at  9h.  13m.  and  at  7h.  12m.  on  August  31,  and  sets 
about  four  and  a  half  hours  later.  The  following 
eclipses  of  his  satellites  are  visible  at  some  point  or 
other  in  the  United  States.  Both  the  disappear- 
ances and  reappearances  of  the  two  outer  satellites 
can  be  seen,  but  only  the  reappearances  of  the  two 
inner.  All  the  phenomena  take  place  near  the 
upper  right-hand  quadrant  of  the  planet,  as  .seen  in 
an  inverting  telescope.  The  times  given  are  East- 
ern Standard. 

IV.  D.  August  2,  3h.  35m.  A.  M. 

I.  R.  August  4,  3h.  33m.  A.  M. 

I.  R.  August  5,  loh.  2m.  P.  M. 

II.  R.  August  iq,  9h.  44m.  P.  M. 

I.  R.  August  12,  iih.  57m.  P.  M. 

II.  R.  August  18,  I2h.  2im.  A.  M. 

IV.  D.  August  18,  9h.  31m.  P.  M. 

IV.  R.  August  18,  iih.  37ni.  P.  M. 

I.  R.  August  20,  ih.  52m.  A.  M. 

I.  R.  August  21,  8h.  2im.  P.  M. 

III.  R.  August  22,  7h.  38m.  P.  M. 

II.  R.  August  25,  2h.  159m.  A.  M. 

I.  R.  August  28,  loh.'  i6m.  P.  M. 

III.  D.  August  29,  8h.  44m.  P.  M. 

III.  R..  August  29,  iih.  39m.  P.  M. 

Saturn  is  too  near  the  sun  during  the  month  to  be 
easily  seen,  at  no  time  being  more  than  13"  distant. 
It  passes  conjimction  on  the  morning  of  August  16, 
and  becomes  a  morning  star,  but  will  not  be  far 
enough  away  from  the  sun  to  be  easily  seen  for  six 
weeks  or  two  months.  Uranus  is  in  the  western 
sky  in  the  evening  in  the  constellation  Virgo,  about 
three  degrees  to  the  north  and  west  of  Spica  (Alpha 
Virginis.)  It  is  moving  slowly  eastward.  Neptune 
is  in  the  constellation  Taurus,  is  a  morning  star, 
and  is  in  quadrature  with  the  sun  on  August  27. 

The  Constellations. — The  positions  given  hold 
good  for  latitudes  differing  not  many  degrees  from 
40°  north,  and  for  lo,  9,  and  8  P.  M.  for  the  begin- 
ning, middle,  and  end  of  the  month,  respectively. 
Lyra  is  in  the  zenith,  Aquila  is  coming  to  the  merid- 
ian at  about  60°  altitude,  and  Sagittarius  is  low 
down  on  the  south  meridian.  East  of  Sagittarius  is 
Capricornus,  at  about  the  same  altitude,  with  Piscis 
Australis  just  rising  below  it.  Aquarius  follows 
Capricornus,  and  Pisces  is  just  rising  in  the  cast. 
Above  Pisces  are  Pegasus  and  Cygnus,  the  latter 
near  the  zenith.  Going  from  the  eastern  horizon 
toward  the  pole  star,  we  find  first  Andromeda,  and 
next  Cassiopeia.  Perseus  is  on  the  horizon  below 
Cassiopeia,  and  Cepheus  is  above.  The  head  of 
Draco  is  just  west  of  the  meridian,  and  a  little  north 
of  the  zenith.  Ursa  Minor  is  mainly  to  the  left  and 
above  the  pole,  while  Ursa  Major  is  to  the  left 
below.  Hercules  is  to  the  west  of  the  zenith,  high 
up,  and  below  it  are  Corona  Borealis  and  Bootes, 
with  Virgo  just  on  the  west  horizon.  Libra  and 
Scorpius  follow  Virgo,  are  are  both  low  down  in  the 
western  sky.     Ophiuchus  is  above  Scorpius. 

M. 

Lake  Forest,  III.,  July  5,  1889. 
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QJ-IESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent 
stump,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

Questions  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

Subscriber,  111. — Is  there  any  more  powerful 
explosive  known  than  nitro-glycerine.' 

Ansieer. — Chloride  of  nitrogen  explodes  much 
more  violently,  but  is  so  very  dangerous  and  unsta- 
ble that  it  is  of  no  practical  use.  A  ray  of  sunlight 
is  sufficient  to  produce  a  violent  explosion. 

C,  Mass. — I  have  been  trying  to  make  some  crys- 
tals of  cupric  nitrate,  Cu  (N03)2,  but  cannot  suc- 
ceed in  doing  so.     What  is  the  matter.' 

Answer. — Cupric  nitrate  is  a  deliquescent  salt,  and 
rapidly  absorbs  moisture  from  the  air.  It  is  also 
decomposed  at  a  temperature  of  149'  F.  into  a  basic 
salt,  Cu  (NO.i)2.  3Cu  (HO)2.  Try  dissolving  the 
metal  in  the  acid  till  the  acid  is  all  neutralized,  and 
evaporate  as  much  as  possible,  at  a  temperature 
lower  than  that  given  above.  When  the  crystals 
are  formed  they  should  be  removed  carefully, 
quickly  dried  on  blotting-paper,  and  transferred  to 
a  glass-stoppered  bottle. 

M.  D.  writes  that  an  attempt  to  clean  the  hair  and 
scalp  with  the  yolk  of  an  egg,  as  recommended  in  a 
recent  issue  of  this  paper,  will  only  lead  to  disap- 
pointment and  profanity.  The  white  of  the  egg  is 
the  proper  part  to  use. 

Si'BsCRiBER,  Texas. — What  was  the  composition 
ol  the  "malleable  glass"  known  to  the  ancients.' 

Answer. — No  such  substance  as  malleable  glass  is 
known  at  present,  and  it  is  not  likely  that  it  was 
really  ever  produced  in  former  times.  It  is  impos- 
sible to  render  any  substance  of  a  vitreous  nature 
soft  and  malleable,  and  it  is  most  probable  that  the 
ancient  writers  either  recorded  some  wonderful 
"yarn"  of  their  day,  or  were  deceived  by  a  clever 
imposter. 

Student,  Boston. — Will  the  year  1900  be  a  leap- 
year?  and  if  not.  why? 

Ans.ner. — 1900  will  not  be  a  leap-year,  because  the 
length  of  the  year  is  not  exactly  365V4  days.  It  is 
really  a  little  less  (iini.  146.).  and,  as  the  difference 
keeps  increasing  from  year  to  year,  it  is  necessary 
to  drop  out  the  extra  day  every  hundred  years  or  so, 
to  bring  the  calendar  right.  Even  this  correction  is 
not  quite  exact,  but  it  will  serve  for  a  great  manv 
centuries,  so  there  is  no  pressing  need  of  reform. 

LITERARY  NOTES. 

Electrical  Rules,  Tables,  Tests,  and  Formula,  bv 
Andrew  Jamieson,  C.  E.  Industrial  Publication 
Co.,  New  York. 

The  great  development  of  the  practical  uses  of 
electricity  within  the  past  few  years,  has  led  to  a 
large  increase  in  number  of  those  who  are  con- 
stantly employed  in  the  erection  and  maintenance 
of  electric  circuits  for  various  purposes.  To  all 
such  this  little  book  will  be  of  great  value,  as  it 
gives  all  the  necessary  directions  and  formula;  for 
such  electrical  tests  and  measurements  as  must  con- 
stantly be  made.  Many  of  the  methods  described 
are  new,  and  more  convenient  and  accurate  than 
those  formerly  used. 


Messrs.  D.  C.  Heath  &  Co.  have  published  a 
cheap  edition  of  Daudet's  delightful  story  of  La 
Jielle  Nivernaise,  especially  prepared  for  the  use  of 
students  of  French.  The  copious  notes  render  all 
necessary  aid  to  the  translator,  and  the  high  literary 
merit  of  the  story  is  an  added  attraction. 


Pamphlets,  etc.,  received:  Home  Rule  and  Fed- 
eration, E.  Truelove,  London:  The  Relationship 
Between  Human  and  Bovine  Tuberculosis,  by  E.  F. 
j3rush,  M.  D. ;  Blindness  and  the  Blind,  by  L. 
Webster  Fox.  M.  D.  ;  The  Tail  of  the  Earth,  by 
William  Danmar;  Report  of  the -Jacksonville  Yellow 
Fever  Epidemic  of  1888;  Observations  Upon  the 
Osteology  of  the  American  Anseres,  bv  R.  W.  Shu- 
feldt,  M.  D.,  Smithsonian  Institution  ;  The  Natural 
History  of  the  American  Oyster,  by  Dr.  A.  Oelniar, 
Savannah,  Ga. ;  The  Efficacy  of  Filters,  and  Other 
Means  Employed  to  I'urify  Drinking  Water,  by 
Charles  G.  Currier,  M.  D.,  New  York;  Sixty-fifth 
Annual  Report  of  the  Hartford  (Conn.)  Retreat  for 
the  Insane,  and  the  Bulletins  of  the  Iowa  and  Kansas 
Agricultural  Experiment  Stations. 


MODERN   DISEASES. 

With  the  general  advance  of  medical 
science,  there  has  been,  apparently,  in  mod- 
ern times,  a  host  of  new  diseases  developed 
with  which  our  ancestors  were  unacquainted. 
The  proprietors  of  the  various  cin-e-all  nos- 
trums, make  the  most  of  them  in  their  sensa- 
tional advertisements,  pointing  out  the  alleged 
terrible  nature  of  the  diseases  caused  by  our 
modern  habits  of  living,  and  the  impossibility 
of  escaping  from  them,  except  by  the  aid  of 
their  infallible  "cures." 

It  is  a  fact  beyond  dispute  that  the  man  of 
the  present  dav  is  stiongcr,  healthier,  and  less 
liable  to  attacks  of  disease,  than  in  any  pre- 
ceding age.  There  are  no  more  real  diseases 
than  there  were  a  himdred  years  ago,  but, 
with  oiu"  increasing  knowledge,  we  are  able 
to  observe  differences  not  then  noted,  and  to 
seperate  into  di.stinct  diseases,  each  requiring 
diflerent  treatment,  certain  affections  which 
were  formerly  grouped  together  under  one 
general  name.  Pneumonia,  for  instance,  was 
rarely  heard  of  in  former  times,  but  "lung 
fever"  was  none  the  less  fatal,  and  even  more 
to  be  dreaded  in  the  absence  of  any  rational 
method  of  treatment.  Before  the  general  use 
of  the  microscope  and  chemical  reagents  for 
testing  the  urine,  diabetes,  Rright's  disease, 
and  many  others  were  not  thoroughly  differ- 
entiated, but  were  called  by  the  general  name 
of  kidney  trouble,  and  were  ju,st  as  common 
as  in  these  modern  times  when  ".safe"  and 
infallible  cires  are  advertised  for  sale  at  every 
drug  store.  The  forms  of  brain  disea.se  ac- 
companied by  paralysis  were  in  existence 
long  before  the  term  paresis  was  introduced 
into  the  medical  vocabulary,  and  the  victim 
of  alcoholic  dementia  is  not  favored  with  the 
sight  of  any  more  zoological  curiosities  than 
his  predecessor  who  merely  had  the  common 
jim-jams. 

"Heart  failure"  is  the  latest  term  of  this 
sort  employed  to  indicate  the  cause  of  death, 
and  is  a  most  imfortunate  one.  It  really  has 
no  meaning  at  all,  for  the  failure  of  the  heart 
to  do  its  work  always  occurs  at  the  end  of 
life.  It  may  be  said  that  death  is  always 
caused  by  the  failure  of  either  the  heart  or 
lungs  to  perform  their  duties,  and  that  the 
various  forms  of  accidents  or  disease  are  only 
indirect  causes,  inducing  such  failure. 
Heart  failure  is  not  a  disease,  but  the  result 
of  disease,  and  there  is  nothing  new  about  it 
whatever.  When  applied  to  organic  or  func- 
tional diseases  of  the  heart  it  may  have  some 
significance,  but  such  a  general  term  had  best 
be  used  only  in  a  very  general  sense. 

Notwithstanding  the  wails  of  the  pessimists 
mankind  are  steadily  improving  in  bodily 
strength  and  vigor.  Even  the  immense  con- 
sumption of  patent  medicines  fails  to  stop  the 
improvement  —  a   fact  which  goes   to   prove 


the  general  absence  of  any  medicinal  qualities 
whatever,  in  these  preparations.  The  average 
length  of  life  is  greater,  and  the  standard  of 
bodily  health  higher  than  ever  before,  and,  if 
it  were  not  that  medical  and  sanitary  skill 
now  preserves  for  a  life  of  imperfect  health, 
many  weak  persons  who  in  former  times 
would  have  succumbed  to  the  first  attack  of 
disease,  the  standard  would  be  even  higher. 
In  the  works  of  old  writers  there  are  many 
passages  which  show  that  a  man  was  con- 
sidered old  and  past  his  prime  at  forty,  while 
now  at  that  age  one  is  in  the  very  height  of 
his  powers.  There  may  be  more  diseases 
now  than  formerly,  but  there  is  less  disease, 
and  a  vastly  greater  knowledge  of  how  to 
avoid  it,  or,  when  attacked,  to  bring  it  to  a 
favorable  termination. 


.     .  INDIAN   REMEDIES. 

A  LARGE,  and  particularly  ignorant  class 
of  quacks  advertise  themselves  as  "Indian" 
doctors,  and  claim  to  have  learned  secrets  of 
the  healing  art  from  the  aboriginal  inhabitants 
of  this  country,  and  to  be  able  to  effect  cures 
by  means  of  remedies  obtained  IVom  roots 
and  herbs  "where  all  others  fail." 

Without  enlarging  upon  the  falsity  of  the  idea 
that  vegetable  remedies  are  always  harmless, 
we  would  say  that  the  Indians  have  no  par- 
ticular medical  skill,  but,  like  other  savage 
tribes,  depend  principally  upon  incantations 
and  magic  to  drive  off  disease.  The  Indian 
medicine-men  do  not  employ  medicine,  as 
we  understand  it,  at  all,  but  trust  for  their 
reputation,  to  their  power  to  work  upon  the 
superstitious  fears  of  their  ignorant  followers. 
In  this  respect  the  modern  Indian  doctor  is 
about  on  a  par  with  his  savage  colleague. 

The  subject  of  the  Indian  pharmacopdna 
has  been  investigated  by  several  competent 
persons,  and  they  have  found  that  the 
remedies  used  by  them  are  of  the  simplest 
kinds,  and  that  none  of  them  are  particularly 
novel  or  superior  to  those  already  in  use  by 
the  white  men.  Common  sense  would  in- 
dicate that  a  people  so  far  behind  in  all  other 
arts  and  sciences  of  civilization,  could  not 
have  attained  any  great  superiority  in  a 
science  like  that  of  medicine  which  employs 
the  highest  powers  of  the  intellect.  But  the 
unknown  is  always  great,  and  a  certain 
number' of  people  will  continue  to  place  their 
trust  in  doctors  of  the  Indian,  Chinese,  Negro, 
and  other  semi-civilized  races,  to  say  nothing 
of  the  mind-healers,  and  similar  products  of 
more  enlightened  nations. 


Sam  Jones  on  the  Faith  Cure. — "I'll  tell  you 
where  this  faith  cure  comes  in.  There's  an  old  brother 
and  sister,  who  have  been  taking  all  the  nasty,  quack, 
patent  medicines  on  the  market  for  the  last  ten 
years.  Somebody  comes  along  and  prays  over  'em, 
and  they  quit  using  the  patent  medicines,  and  they 
are  well  again.  They  say  it  was  faith  that  cured. 
It  was  faith.  It  was  the  faith  which  caused  them  to 
quit  taking  old  patent  nostrums,  which  cured  them." 
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WATER-SUPPLY  AND  WATER  POLLUTION. 

BY  JOHN    CROWELL,    M.  D. 

Watisr  is  such  an  essential  element  in  the  animal 
economj,  and  so  nearly  affects  every  department  of 
domestic  life,  that  its  purity  is  of  vital  importance. 
The  literature  touching  the  various  phases  of  water- 
supply  is  so  abundant,  that  it  is  difficult  for  the 
casual  reader  to  gather  the  few  fundamental  facts 
that  bear  directly  upon  the  practical  uses  of  water, 
and  the  appliances  which  modern  ingenuity  has 
devised  and  adapted  to  the  modes  of  inodern  life. 
The  refinements  as  well  as  the  necessities  of  our 
civilization  have  essentially  changed  the  questions 
of  water-supply  and  the  disposal  of  sewage.  The 
purity  of  the  one,  and  the  safe  management  of  the 
other,  are  so  nearly  related  that  both  must  be  con- 
sidered together.  Modern  methods  of  sewerage 
cannot  be  made  practical  without  a  good  water- 
supply,  and  pure  water  cannot  be  had  without  free- 
dom from  the  contamination  of  sewage.  Of  course 
the  purity  of  water  depends  upon  the  purity  of  the 
substances  with  which  it  comes  in  contact.  If  rain- 
water is  gathered  in  a  basin  or  tank,  those  recepta- 
cles must  be  free  from  any  sources  of  contamination. 
If  the  roof  of  the  house  is  of  slate  or  clean  shingles, 
and  the  tank  or  cistern  free  from  filth  of  any  kind, 
the  rain-water  thus  gathered  will  be  pure.  But  all 
water  collected  in  tanks,  ponds,  lakes,  or  reservoirs, 
will  be  pure  or  impure  according  to  the  condition  of 
the  water-shed,  or  of  the  receptacle  containing  the 
supply.  The  conditions  to  be  considered  in  every 
water-supply  are  :  the  character  of  tlie  soil  through 
which  it  passes,  the  dangers  of  pollution  from  sub- 
soil drainage,  and  the  contamination  from  inflowing 
streams  of  filth  along  the  banks  of  the  river  from 
which  the  supply  is  taken.  Deep  wells  and  subter- 
ranean springs  are  generally  pure,  if  not  excessively 
charged  with  mineral  salts,  but  even  these  sources 
are  often  contaminated  by  pollution  from  some  hid- 
den and  unexpected  stream,  and  are  sometimes  the 
cause  of  endemic  disease. 

The  effects  of  impure  water  vary  according  to  the 
impurity.  When  the  mineral  substances  do  not 
exceed  17.5  grains  to  the  U.  S.  gallon,  and  do  not 
give  a  taste  to  the  water,  it  may  be  considered  safe 
without  further  analysis. 

The  question  of  the  use  of  leaden  pipes  in  the  dis- 
tribution of  potable  water  has  always  been  of 
interest  to  the  public,  but  instances  of  poisoning 
frorn  such  appliances  are  very  rare.  The  practical 
fact  which  interests  the  users  of  water  conducted 
through  leaden  pipes  is,  that  when  mineral  salts 
are  present  in  the  water,  their  action  with  the  lead 
causes  an  insoluble  coating  upon  the  inner  surface 
of  the  pipe,  which  forms  a  protection  against  all  the 
harmful  effects  of  lead-poisoning.  It  is  well,  how- 
ever, when  lead  is  used  for  service  pipes,  to  open 
the  faucet  in  the  morning  and  let  the  accumulated 
water  run  off  before  drawing  a  supply  for  family 
use.  No  matter  what  may  be  the  chemical  constit- 
uents of  the  water,  the  contact  with  the  service  lead 
pipes  during  a  constant  flow  is  so  slight  that  no 
harmful  results  will  follow  from  their  use.  Lead 
cisterns  are  not  so  safe,  and,  should  any  metal  be 
employed,  iron  is  the  best,  but  this,  according  to 
Professor  Nichols,  should  be  protected  by  a  coating 
of  asphalt  paint  or  black  varnish. 

Zinc  is  acted  upon  by  most  waters,  but,  according 
to  the  best  authorities,  the  corrosion  is  not  active 
unless  the  coating  is  imperfect.  Dr.  Downes,  of 
Chelmsford,  England,  and  Dr.  Boardman,  of  Bos- 
ton, both  arrived  at  the  same  conclusion  in  their 
careful  experiments,  that  the  action  of  zinc  upon 
water  does  not  materially  endanger  the  health  of 
those  who  make  use  of  the  water  for  drinking  pur- 


poses.    [Other    investigators    of   this    point   have 
arrived  at  an  opposite  conclusion. — Ed.] 

The  question  of  the  contamination  of  rivers  by 
the  inflow  of  the  sewage  of  large  cities  is  of  great 
importance,  and  has  given  rise  to  a  careful  investi- 
gation by  scientists  the  world  over.  Does  river- 
water  purify  itself  from  the  sewage  received  from 
the  drainage  of  cities,  so  that  the  water  becomes  fit 
for  potable  use.'  Prof.  A.  R.  Leeds  contends,  by 
his  own  experiments,  that  the  waters  of  the  Passaic 
river,  in  receiving  the  sewage  of  Paterson,  becoiue 
eminently  fit  for  use  before  they  reach  Newark. 
And  he  contends  that  this  water,  when  furnished  to 
the  consumer  at  Newark,  is  of  better  quality  than 
before  it  became  polluted  ! 

The  experiments  of  Dr.  Ranch,  of  the  State  Board 
of  Health  of  Illinois,  as  given  in  the  Report  of  1886, 
are  full  of  interest.  He  contends  that  his  laboratory 
investigations  show  that  the  sewage  of  Chicago,  in 
its  canal  passage  of  thirty-three  miles,  is  so  nearly 
divested  of  all  contaminating  qualities,  that,  if  ex- 
tended a  few  miles  further,  it  would  be  entirely  free 
from  all  vestige  of  sewage.  The  conclusions  of  Dr. 
Ranch  are  not  considered  as  final,  as  other  experi- 
ments, upon  a  more  extended  scale,  in  the  waters  of 
the  great  western  rivers,  which  receive  the  sewage 
of  large  cities,  show  that  the  absence  of  contamina- 
tion is  due  more  to  the  immense  dilution  of  the 
sewage  than  to  any  chemical  action  resulting  in 
self-purification. 

The  English  River-Pollution  Commission,  in  the 
report  of  their  extended  experiments  in  the  rivers  of 
Great  Britian,  expressed  the  opinion  that,  while 
many  contend  that  running  water  becomes  purified 
in  its  flow,  there  was  not  a  river  in  England  of 
sufficient  length  to  warrant  the  oxidation  and  de- 
struction of  any  sewage  that  might  be  received,  even, 
at  its  source.  This  is  a  subject  of  vital  moment,  as 
most  large  cities  depend  upon  rivers  for  their  water- 
supply,  which  rivers  also  receive  the  sewage  of  the 
cities  and  towns  along  their  banks.  Some  very 
interesting  statistics  have  been  collated,  which  bear 
upon  the  vital  issues  of  the  question.  The  city  of 
Brooklyn,  N.  Y.,  uses  water  which  is,  perhaps,  less 
polluted  by  sewage  than  that  of  any  other  city  in 
the  country,  and  in  1885,  ^3  pcsons  in  every  100,000 
died  of  typhoid  fever.  In  New  York,  where  the 
water-supply  is  guarded  with  care,  the  rate  of  deaths 
from  typhoid  was,  in  the  same  year,  21.  For  the 
same  year,  Boston  is  recorded  as  38;  Cincinnati, 
44;  Philadelphia,  44.  These  figures  are  significant, 
inasmuch  as  the  waters  of  the  last  three  cities  men- 
tioned are  more  or  less  polluted,  and  the  death  rate, 
as  compared  with  that  of  Brooklyn,  is  emphatically 
striking. 

It  is  a  curious  fact  that  New  Orleans,  with  the 
reeking  filth  in  its  streets,  with  no  sewers  and  no 
strict  sanitary  regulations,  has  a  lower  death  rate 
from  typhoid  than  the  sewered  cities  of  the  North, 
it  being,  in  the  year  1885,  only  16.  But  this  result 
is  owing,  not  to  the  lack  of  sewers,  but  from  the 
fact  that  New  Orleans  receives  its  water-supply  free 
from  the  contaminations  of  sewage.  The  waters  of 
the  Mississippi  are  pumped  up  chiefly  for  flushing 
the  streets,  while  the  water-supply  for  domestic  use 
consists  of  rain-water  stored  in  cypress-wood  cis- 
terns, which  preserve  it  from  all  suspicion  of  pollu- 
tion. Stored  waters  undergo  purification  from  the 
subsidence  of  their  suspended  matters,  yet  they  are 
liable,  especially  in  summer,  to  become  affected 
with  a  vegetable  taint,  which  sometimes  produces 
diarrheal  troubles.  Several  of  our  great  cities  have 
been  troubled,  from  time  to  time,  by  the  bad  taste 
of  the  waters  in  cisterns  and  reservoirs.  In  1859, 
the  Croton  waters  were  affected  by  a  bad  taste  and 
odor.  In  1881,  Prof.  Remsen  was  called  upon  to 
examine  the    cause   of  the    disagreeable   odor   and 


taste  of  the  Boston  supply,  and  he  referred  the  cause 
to  the  presence  of  a  large  quantity  of  fresh-water 
sponge,  in  a  partially  decayed  condition.  Boston 
water  is  not  yet  free  from  the  fishy  taste  caused  by 
this  or  some  other  conditions  of  the  Cochituate 
supply.  So  great  is  this  defect  that  many  private 
families  and  most  of  the  first-class  hotels  obtain 
their  table  supply  from  some  of  the  numerous  pure 
springs  in  the  city  suburbs. 

Apparatus  for  filtering  has  been  applied  to  most 
of  the  great  systems  of  water-supply,  and  generally 
with  good  results.  A  filtering  basin  has  sides  of 
solid  masonry,  with  floors  of  brick  laid  in  hydraulic 
cement,  with  channel  ways  for  the  collection  of  the 
filtered  water.  The  filtering  medium  consists  of 
several  layers  of  broken  stone,  screened  gravel,  and 
sand,  the  coarser  material  at  the  bottom  and  the 
finer  at  the  top.  Filter-beds  are  often  constructed 
of  gravel,  or  coarse  sand.  The  city  of  Poughkeepsie 
was  the  first  to  construct  filter-beds  for  tlie  purifica- 
tion of  the  water-supply.  These  beds  were  made  of 
layers  of  stone  of  varying  size,  topped  with  gravel 
and  sand.  The  great  expense  attending  the  con- 
struction of  these  beds  has  prevented  their  general 
adoption  in  this  country.  The  English  make  use 
of  beds  of  sand  for  filtering.  Experiments  showing 
the  relative  purity  of  filtered  and  unfiltered  water  by 
the  sand  process,  reveal  the  fact  that,  in  the  unfil- 
tered waters  of  the  Thames,  in  the  month  of  March, 
18S6,  there  were  found  in  each  cubic  centimetre 
11,415  microbes.  In  the  filtered  water  the  propor- 
tion was  strikingly  less. 

Domestic  filters  are  largely  in  use,  and  they  sub- 
serve a  most  excellent  purpose.  These  filters  need 
proper  adjustment  and  constant  care  as  to  cleansing. 
The  Newark  filters  answer  a  good  purpose  in  clear- 
ing the  water  when  it  is  made  turbid  by  clay  or  fine 
silicious  particles,  which  choke  the  ordinary  appli- 
ances. Science  is  bus^'  in  devising  ingenious 
methods  for  the  protection  of  the  public  from  the 
deleterious  influences  of  impure  water.  With  an 
advancing  civilization,  and  the  attendant  refinement 
of  domestic  living,  with  all  the  complications  of  the 
"convenience.s"  of  domestic  life,  it  is  a  relief  to 
know  that  the  benign  hand  of  the  investigator  is 
constantly  at  work  devising  means  for  diverting 
evil,  and  protecting  the  eager  multitudes  that 
throng  the  great  centres  of  traffic  from  the  dangers 
that  attend  the  introduction  of  every  new  appliance 
that  caters  to  the  refinements  of  luxurious  livinsr. 


[Specially  Conipiltjii  lor  The  /'oputar  Science  Aews.\ 

MONTHLY     SUMMARY     OF     MEDICAL 

PROGRESS. 

BY    W.    S.    WELLS,    M.    D. 

Dr.  a.  Mi:eller,  of  Victoria,  communicates  to 
the  Australasian  Med.  Gazette  an  article  on  the  cure 
of  poisonous  snake-bites,  by  hypodermic  injections 
of  liq.  strychniie.      He  says  : 

"The  diagnosis  of  snake-poisoning  is  not,  in  every 
case,  as  easy  as  it  may  appear  to  the  uninitiated. 
No  doubt,  of  course,  remains  where  the  snake  has 
been  seen  to  strike,  or  even  to  bite  and  hang  on  to 
the  bitten  limb,  and  where  the  symptoms  are  fully 
developed.  But  frequently  the  srfake  is  not  seen  to 
have  bitten,  but  its  proximity  excites  such  terror  as 
to  simulate  the  symptoms  of  snake-poisoning. 
Terror,  alone,  has  been  known  to  cause  death.  The 
influence  of  terror  and  snake-poisoning  are  both 
capable  of  causing  paralysis  of  the  motor  nerve 
centres." 

Dr.  Mueller  calls  attention  to  a  fruitful  source  of 
error  that  has  cost  many  human  lives,  viz.  :  That 
poisonous  snakes,  under  all  circumstances,  leave 
only  two  punctures,  and  that  in  any  alleged  case  of 
snake-bite,  showing  more  than  two  punctures,  we 
may  safely  infer  and  rest  content  that  it  was  not 
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inflicted  b_v  a  poisonous  snake.  On  the  contrary, 
he  has  met  with  fatal  cases  in  which  the  poisonous 
bite  left  one,  two,  three,  or  four  punctures,  depend- 
ing on  the  position  of  the  reptile,  as  well  as  of  the 
part  bitten.  When  the  bite  has  been  received  in  a 
part  capable  of  being  ligatured,  as  the  foot  or  hand, 
a  boot-lace  or  string  should  be  at  once  tightened  as 
near  the  wound  as  possible,  on  the  side  toward  the 
heart,  to  prevent  absorption  of  the  poison  into  the 
circulation. 

With  strychnine  solution  as  the  antidote,  the  diffi- 
culties in  snake-bites  are  greatly  lessened.  Should 
a  careful  analysis  of  the  history  of  a  case  not  enable 
us  to  judge  conclusively,  whether  the  symptoms 
emanate  from  fear  or  real  poisoning,  a  small  injec- 
tion of  liq.  strychniiv  will,  in  case  of  mere  fear,  be 
quite  sufficient  to  brace  up  the  nervous  system  and 
restore  confidence  of  recovery,  with  which  all  alarm- 
ing symptoms  quickly  disappear.  Their  continu- 
ance would  indicate  the  presence  of  snake-poisoning, 
and  call  for  larger  injections  of  the  antidote.  But  if 
in  one  of  these  cases  of  false  alarm,  alcohol  has 
been  administered  in  excess,  as  is  usually  done,  we 
find  the  patient  in  the  condition  of  coma — alcoholic 
coma, — and  we  must  diagnose  this  from  snake-bite 
coma.  In  alcoholic  coma,  the  pupil  is  as  often  con- 
tracted as  dilated,  and  becomes  greatly  dilated  in 
extreme  cases  only,  but  even  then  shows  a  sluggish 
reaction  to  light;  the  conjunctiva  is  invariably 
injected,  the  pulse  slow  and  small,  and  the  respira- 
tion slow,  intermittent,  and  often  stertorous.  In 
snake-bite  coma,  the  pupil  is  always  greatly  dilated 
and  insensible  to  light,  the  conjunctiva  pale  and  not 
injected,  the  pulse  quick  and  small,  and  the  respira- 
tion quick  and  shallow. 

With  regard  to  the  use  of  alcohol  in  snake-bite. 
Dr.  Mueller  affirms  that  it  is  perfectly  useless.'  No 
matter  how  large  a  quantity  of  whiskey  or  brandy 
is  taken,  its  stimulating  action  does  not  become 
manifest  by  as  much  as  a  flush  of  the  cheeks,  until 
the  snake-poison  has  been  eflTectually  counteracted 
by  strychnine. 

Strychnine  in  snake-bite  acts  with  the  unerring 
certainty  and  precision  of  a  chemical  test.  Purely 
physiological  in  action,  it  neutralizes  the  effects  of 
the  snake-poison,  and,  if  pushed  beyond  thtf  amount 
needed  to  neutralize  the  snake-poison,  would  itself 
act  as  a  poison.  Its  poisonous  eftects,  on  the  other 
hand,  could  be  combatted  by  injections  of  snake 
poison,  could  the  latter  be  at  hand  in  an  emergency 
of  poisoning  by  strychnine. 

The  amount  of  strychni;e  solution  injected  varied 
in  the  several  cases  cited,  from  seventeen  minims  to 
twenty  minims  per  dose,  or  from  one-sixth  to  one- 
fifth  of  a  grain,  repeated,  from  time  to  time,  as  the 
snake-poison  symptoms  returned.  In  one  case,  only 
one-fifteenth  of  a  grain  of  strychnine,  in  all,  divided 
into  four  injections,  was  required  to  effect  a  cure, 
but  in  this  case  a  ligature  had  at  once  been  applied, 
and  a  small  quantity  of  poison  had  been  absorbed. 
The  amount  of  strychnine  required  can  only  be  esti- 
mated by  the  nature  and  virulence  of  the  bite,  and 
whether  ligature  and  excision  have  been  well  per- 
formed. If  the  latter  have  been  neglected,  and  the 
snake  is  known  to  be  particularly  venomous,  a  com- 
paratively large  quantity  of  strychnine,  in  divided 
injections,  will  be  required,  before  safety  will  be 
assured. 


A  LETTER  from  Mr.  Stanley,  the  African  explorer, 
was  lately  read  at  a  meeting  of  the  Royal  Geograph- 
ical Society  {London  Lancet),  in  reference  to  the 
arrow  poison  employed  by  the  natives  of  the  Lower 
Congo  district.  Mr.  Stanley  and  part^  were  much 
exercised  as  to  what  might  be  the  poison  on  the 
heads  of  the  arrows  by  which  several  men  were 
wounded,  and  from  the  efl^ects  of  which   four  died 


almost  directly.  The  mystery  was  solved  by  finding 
at  Arisibba  several  packets  of  dried  red  ants.  The 
bodies  of  these  dried  ants  were  ground  into  powder, 
cooked  in  palm  oil,  and  smeared  on  the  points  of 
the  arrows.  It  is  well  known  that  formic  acid  exists 
in  the  free  state  in  red  ants  and  in  several  species  of 
caterpillars.  This  acid,  in  the  pure  state,  is  exces- 
sively corrosive,  and  would,  as  indicated,  accoimt 
for  the  terrible  suffering  of  the  wounded  men. 

A  SINGULAR  case  of  dislocation  of  the  eyeball  is 
related  by  Dr.  Van  Doovemaal,  in  the  JJunders  Fest 
Bundel,  {British  Med.  Jour.)  A  butcher's  assist- 
ant, in  passing  out  of  the  shop,  caught  his  upper 
eyelid  on  one  of  the  hooks.  He  begged  his  fellow- 
shopman  to  extricate  it,  but  his  ettbrts  were  so 
awkward  that  the  hook  was  made  to  push  the  eye 
forward,  so  that  both  upper  and  under  eyelid  dis- 
appeared completely  behind  it;  even  the  eyelashes 
were  invisible.  The  man  was  brought  to  Dr.  Van 
Doovemaal.  The  eye  was  pushed  frightfully  for- 
ward, and  the  man  shrieked  incessantly  about  the 
intensity  of  the  light  experienced  in  the  dislocated 
eye.  The  doctor  enlarged  the  external  angle  of  the 
eyelids  by  means  of  blunt-pointed  scissors,  which 
were  introduced  between  the  protruding  eyeball  and 
the  outer  angle.  After  the  cut  had  been  made,  a 
strabismus  hook  was  introduced  along  the  under 
edge  of  the  upper  lid.  As  soon  as  the  iiook  had 
been  pushed  somewhat  inward,  under  the  upper 
eyelid,  a  curette  was  inserted  and  then  pressed  out- 
wardly, without  exerting  pressure  on  the  eyeball, 
so  as  to  bring  the  upper  lid  out.  This  was  accom- 
plished without  difficulty,  and  then  the  under  lid 
was  gently  drawn  to  its  place.  The  wound  was 
stitched  and  dressed,  and  bandages  were  applied  to 
envelop  the  eye  so  as  to  exclude  the  light.  The 
wound  healed  quickly,  and  the  eye  soon  recovered 
from  its  extreme  sensibility  to  light  each  time  upon 
removal  of  the  bandage. 


The  treatment  of  cancer  by  powerful  interrupted 
galvanic  currents,  is  discussed  in  the  British  Med. 
Journal,  by  Dr.  Parsons,  who  gives  four  cases  of 
patients  who  refused  surgical  operation,  or  were 
beyond  operation,  in  which  he  obtained  good  results 
by  the  use  of  a  powerful  interrupted  voltaic  current. 

Dr.  Parsons'  theory  is  that,  in  cancer,  the  normal 
tissue-cells  have  escaped  from  the  inhibitory  control 
of  the  nervous  system,  and  have  proliferated  and 
formed  new  tissues,  which,  being  devoid  of  nerves, 
but  having  vascular  supply,  and  roused  by  some 
local  stimulus,  degenerate  into  cancerous  growths. 
Healthy  cells  possess  a  power  of  recovery  from 
injury  which  cancer  cells  lack;  hence,  if  an  agent  ol 
great  intensity  could  be  for  a  very  short  time  locally 
applied,  the  cancer  cells  might  be  injured  beyond 
recovery,  while  the  normal  cells  would  gradually 
regain  their  former  condition  of  health,  with  the 
result  of  arrest  of  growth  of  the  cancer  cells  and 
shrinkage  of  the  tumor. 

Three  of  the  patients  suffered  with  cancer  of  the 
breast,  and  one  with  cancer  of  the  cervix  uteri. 
One  of  these  is  reported  eight  months,  one  six 
months,  and  two  three  months  after  treatment.  In 
all,  quiesence  of  the  previously  active  cancerous 
growth  was  secured.  The  technique  of  the  opera- 
tion is  as  follows :  The  patient  is  anicsthetized. 
The  current  is  then  passed  through  the  tumor  and 
all  the  tissues  for  some  inches  around  it,  by  means 
of  fine,  insulated  needles,  so  as  not  to  injure  the 
skin.  A  battery  of  seventy  cells,  with  an  electro- 
motive force  of  105  volts,  is  used.  The  intensity  of 
the  current,  to  commence  with,  is  10  milliamperes, 
gradually  increased  to  600  milliamperes,  and  flashed 
through   the  growth   in  every  direction,   50  to   100 


times,  according  to  circumstances  governed  by 
close  watching  of  its  effects  upon  the  heat  and 
respiration,  stopping  if  intermittency  of  the  pulse 
occurs. 


A  novel  method  of  detecting  a  perforation  of  the 
membrana  tympani  {Boston  Med.  and  Surg.  Jour.) 
is  communicated  to  the  Wiener  Med.  Press,  by  Dr. 
E.  Pins,  of  Vienna.  "While  looking  into  the  audi- 
tory canal  in  the  ordinary  manner,  with  speculum 
and  mirror,  hold  a  piece  of  clear,  cold  glass  close  to 
the  speculum  ;  have  the  patient  do  the  'Valsalvian' 
experiment,  and,  if  perforation  exists,  the  vapor  of 
the  breath  will  be  condensed  upon  the  glass  and 
obscure  the  view."  Dr.  E.  D.  Spear,  of  Boston, 
regards  this  as  a  scientific  test. 


Dr.  ScyjiBis,  of  Brooklyn,  {Medical  News),  in  a 
recent  address  on  sulphur  fumigation  in  the  preven- 
tion of  infectious  disease,  directed  attention  to  the 
important  fact  that,  in  the  absence  of  moisture,  the 
penetrating  power  of  sulphurous  acid  gas  is  only 
slight,  and  for  this  reason  there  should  be  an 
abundance  of  aqueous  vapor  in  the  apartment  in 
which  the  sulphur  is  burnt.  Boards  of  Health 
neglect  to  emphasize  this  fact,  which  is  not  known 
to  the  laity.  The  Medical  News  recommends  that 
water  be  kept  boiling  in  the  room  in  which  the  gas 
is  being  generated.  Dr.  Squibb  also  called  attention 
to  the  relative  uselessness  of  chlorine  gas  as  a  disin- 
fectant, in  the  absence  of  aqueous  vapor. 


M.  Didier  {Ijyon  Med.)  finds  that  a  faradic  cur- 
rent of  moderate  intensity  is  decidedly  the  most 
efficient  treatment  ol  hysteria  hitherto  employed. 
It  not  only  checks  the  paroxysms,  but  has  a  curative 
effect  on  the  neurosis.  In  every  case  of  hysterical 
convulsions  in  which  he  employed  it,  the  seizure 
promptly  abated.  At  the  beginning  of  the  convul- 
sions one  electrode  is  applied  to  the  epigastrium, 
and  the  other  to  the  nucha,  the  current  taking  the 
track  of  the  aura.  If  used  later,  during  the  tonic  or 
clonic  stage,  one  electrode  may  be  applied  to  the 
nucha  and  the  other  held  in  the  hand,  or  both  may 
be  placed  in  the  hands.  As  it  is  useless  in  epilepsy, 
by  it  we  can  at  once  distinguish  whether  the  attack 
is  hysterical  or  epileptic. 


Lv  the  treatment  of  diabetes,  Dujardin  Beaumetz 
administers  arseniated  lithia,  introduced  into  prac- 
tice by  Dr.  Martineau.  Eight  grains  of  carbonate 
of  lithium  in  a  glass  of  Vich^'  water,  to  which  two 
drops  of  Fowler's  solution  is  added,  to  be  taken 
before  each  meal.  In  diabetes  of  nervous  origin, 
characterized  by  extreme  polyuria,  he  gives  ten- 
grain  doses  of  antipyrine,  sweetened  by  saccharin, 
three  or  four  times  daily.  Its  eft'ect  is  to  reduce  the 
amount  of  sugar  in  the  urine,  as  well  as  the  amount 
of  urine.  Phenacetin  and  exalgine  bring  about  the 
same  results.  He  considers  potatoes,  in  the  diet, 
preferable  to  gluten  bread,  but  restricts  them  to 
seven  ounces  daily.  Milk  augments  the  sugar  in 
the  urine,  as  do  fruits,  especially  grapes.  Caviar 
and  sauerkraut  are  allowed.  Alcoholic  drinks  must 
be  used  very  sparingly. 


Dr.  Sidlo.  {London  Lancet)  mentions  the  great 
benefit  he  obtained  in  a  case  of  ozena  of  the  most 
repulsive  kind,  by  treating  it  locally  by  means  of 
daily  syringing  with  a  two  per  cent,  solution  of 
chlorate  of  potash  with  ten  per  cent,  of  glycerine. 
Besides,  cotton  wool  .soaked  in  a  twenty-five  per 
cent,  solution  of  glycerine  in-water,  was  introduced 
once  or  twice  a  day  and  allowed  to  remain  for  an 
hour.  Under  this  treatment,  not  only  did  the  foul 
odor    rapidly   disappear   with   the   removal    of  the 
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scabs  wliicli  filled  the  cavities  of  the  nostrils,  but 
the  sense  of  smell  was  regained,  and  there  was  no 
return  of  epistaxis. 


Sai'olini,  of  Milan,  has  successfully  treated  sixty- 
two  cases  of  deafness  of  old  age  {International  Cong 
Otology  )  He  mops  the  menibrana  tympani  with  a 
weak  oleaginous  solution  of  phosphorus.  He  claims 
that  this  diminishes  the  opacity  of  the  membrane, 
increases  the  circulation,  and  improves  the  hearing. 


Dr.  Testevin  (Monit.  Therap.)  resuscitated  a 
case  of  asphyxia  by  giving  repeated  hypodermic 
injections  of  ether.  The  patient  had  previously 
been  taken  from  a  room  in  which  a  man  had  been 
completely  suffocated  by  carbonic  acid  gas,  and  the 
usual  artificial  respiration,  sinapisms,  friction,  etc.j 
had  failed,  after  an  hour's  use,  to  give  any  encour- 
agement of  restoration.  Several  injections,  at  inter- 
vals, finally  roused  the  patient. 

-<♦>-        

A  REMARKABLE  FISTULA. 

In  the  Deutsche  Monatschrift,  Dr.  Nicolai,  of 
Stuttgart,  gives  the  history  of  a  case  in  which  a 
fistula  opening  at  the  nipple  was  found  to  be  con- 
nected with  a  diseased  molar  tooth.  According  to 
a  sinmnary  in  the  Centralblatt  fur  Chirurgie,  the 
connection  was  first  inferred  from  the  fact  that  the 
discharge  from  the  opening  just  above  the  lelt 
nipple  ceased  at  once  after  proper  treatment  of  the 
diseased  left  lower  first  molar,  and  it  was  afterward 
proved  by  an  injection  of  cochineal  into  the  alveolus 
of  the  tooth,  which  caused  a  red  coloration  of  the 
pus  discharged  at  the  nipple.  Further  examination 
showed  that  the  pus  had  made  its  way  through  the 
maxilla,  descended  along  the  border  of  the  sterno- 
cleido-mastoid  muscle,  perforated  the  fascia  of  the 
platysma  myoides,  and  coursed  over  the  pectoral 
muscle  into  the  substance  of  the  mammary  gland. 
The  fistula  closed  in  twelve  days  after  the  removal 
of  the  diseased  tooth. — N.  V.  Medical  Journal. 


too  weak  to  withstand  the  violent  symptoms,  which 
are  similar  to  tho.se  which  follow  the  sudden  with- 
drawal of  the  drug  in  adult  opium-eaters. 

Jaundice  Following  a  Stroke  of  Lightning. 
— Dr.  C.  Gerhardt  has  published  an  account  of  the 
case  of  a  person  who  had  been  struck  with  lightning. 
The  patient  came  under  treatment  a  few  hours  after 
the-  accident,  having  regained  conscibusness,  but 
having  no  remembrance  of  what  had  occurred.  The 
course  of  the  current  was  shown  by  burning  of  the 
hair,  and  by  the  characteristic  arborescent  figures, 
especially  on  the  back.  There  was  hiematogenous 
jaundice,  apparently  due  to  the  action  of  the  electric 
current  on  the  coloring  matter  of  the  blood,  and  the 
nerves  and  muscles  were  over-sensitive  to  both  the 
faradic  and  the  galvanic  current. 

Variations  in  Percei>tive  Power. — The  fact  of 
intermittence  in  the  intensity  of  some  sensations  is 
know^i  to  physiologists.  Thus,  the  tick  of  a  watch 
withdrawn  gradually  from  the  ear  begins  to  be 
heard,  by  turns,  distinctly  and  indistinctly,  then 
times  of  silence  alternate  with  the  sound.  M. 
Couetoux,  in  the  Revue  Scientifique,  calls  attention 
to  an  analogous  experience  he  has  had  in  the  case  of 
vision.  Looking  at  a  distant  windmill,  with  four 
vanes,  he  could  not  make  up  his  mind  whether  it 
was  in  slow  motion  (like  a  nearer  one) ;  for,  of  the 
three  vanes  projected  against  the  sky,  he  saw  now 
one,  now  another;  but  the  intermittent  degradation 
of  the  sensorial  impression  prevented  his  observing 
two  successive  positions.  These  sensorial  fluctua- 
tions seem  to  deserve  careful  study. 


MEDICAL  MEMORANDA. 

Two  Hundred  and  Fifty  Cherry  Stones,  and 
three  plum  kernels  were  found  in  the  lower  portion 
of  the  intestine  of  a  girl  twenty-two  years  of  age, 
who  died  recently  in  the  PViedrichsheim  City  Hos- 
pital in  Berlin. 

Exact  Determination  ok  the  Quantity  of 
Water  Contained  in  the  Blood. — MM.  Grehant 
and  Quinquaud  find  that  in  a  dog  the  blood  in  the 
femoral  vein  contains  77.09  per  cent,  of  water,  while 
that  of  the  femoral  artery  contains  7801  per  cent. 
The  plentiful  introduction  of  water  into  the  stomach 
raises  the  proportion  slightly. 

Delicacy  of  Taste. — In  recent  tests  on  forty 
persons,  one  part  of  salicine  was  tasted  in  12,000 
parts  of  water;  of  morphine,  one  in  14,000;  quinine, 
one  in  76,000;  quassine,  one  in  90,000;  picrotoxine, 
one  in  197,000;  alvine,  one  in  210,000,  and  strych- 
nine, one  in  826,000.  Twelve  tasters  detected  one 
part  of  strychnine  in  1,280,000. 

Trichina  in  muscle  can  be  detected,  according  to 
Dr.  Clore,  a  Spanish  practitioner,  by  placing  thin 
slices  of  the  suspected  meat  in  a  test  tube  with  pep- 
sine,  water,  and  a  little  hydrochloric  acid.  After  a 
few  hours'  digestion  in  a  warm  place,  the  parasite 
will  become  so  loose  and  prominent,  that  it  can 
easily  be  picked  out  with  a  needle,  and  identified 
under  the  microscope. 

The  Morphine  Habit. — Erlenmeyer  says  that 
children  born  of  women  addicted  to  the  morphine 
habit  are  practically  morphine-eaters  from  birth. 
During  the  first  few  days  of  life,  unless  morphine  is 
given  to  them,  they  are  very  apt  to  suffer  collapse ; 
and  this  condition  may  end  in  death,  the  child  being 


HUMORS. 

Clark:  "I  understand,  doctor,  that  two  dentists 
in  your  neighborhood  have  arranged  a  match  in 
their  art?" 

Doctor:     "Yes,  I  have  heard  so." 

Clark:     "What  do  you  think  the  result  will  be.'" 

Doctor:     "A  draw." 

From  Force  of  Habit. — A  Bangor  lady  was 
very  ill,  a  few  days  ago,  and  a  physician  was  called, 
who  prescribed  for  her.  The  prescription  was  given 
to  the  servant  girl,  who  was  directed  to  take  it  to  a 
drug  store  and  have  it  filled.  She  went  to  a  drug 
store,  but,  instead  of  carrying  out  her  instructions, 
bought  a  postage  stamp,  placed  it  upon  the  prescrip- 
tion, and  dropped  it  into  the  post-office.  In  a  short 
time  it  returned  to  the  physician  who  gave  it.  It 
may  be  well  to  add  that  the  lady  did  not  die  from 
the  delay  in  receiving  the  medicine. 

One  Cigar  Only. — A  young  man  from  the  coun- 
try had  applied  to  his  physician  for  advice.  After 
prescribing  the  regimen  he  wished  his  patient  to 
follow,  he  added  : 

"And  remember,  only  one  cigar  after  after  each 
meal." 

Some  weeks  later  the  young  man  returned. 

"Well,  my  youthful  friend,"  inijuired  Esculapius, 
"have  you  observed  my  rules?" 

"Pretty  faithfully,  doctor.  Only  that  one-cigar- 
after-each-meal  business  has  bothered  me  some. 
You  should  understand  that  I  had — never  smoked." 

A  Serious  Case. — A  Massachusetts  doctor  says 
that  he  can  diagnose  ailments  by  examining  a  single 
hair  of  the  patient.  It  is  said  that  two  young  men, 
as  a  joke,  took  him  a  hair  from  a  bay  horse.  The 
doctor  gravely  wrote  a  prescription  and  said  his  fee 
was  $25,  as  the  case  was  precarious.  They  were 
staggered,  but  paid  the  fee,  and,  after  they  got  out, 
laughed  all  the  way  to  the  apothecary's.  The  latter 
took  the  prescription  and  read  in  amazement : 
"One  bushel  of  oats,  four  quarts  of  water,  stir  well 
and  give  three  times  a  day — and  turn  the  animal 
out  to  grass."    Then  the  jokers  stopped  laughing. 
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The  laws  of  Draco,  said  to  be  written  in  blood,  would  have 
been  less  sanguinary  if  written  with  Estekbkook's  Steel 
Pens- 


A  VERY  tempting  list  of  scientific  books  is  offered  this  month 
by  the  well-known  publisher,  Bkadlee  VViudden.  Nearly 
every  branch  of  science  is  represented,  ajid  the  works  are  oflcred 
at  extremely  reasonable  prices. 

The  Haverhill  Iron  Works  is  a  large  and  reliable  con- 
cern, and  possesses  unusually  g(K>d  facilities  for  j)roducing 
first-class  work.  Those  desiring  the  class  of  goods  described 
in  their  advertisement  will  do  well  to  correspond  with  them. 

David  Hoyle,  of  Chicago,  is  now  ready  to  take  orders  for 
his  improved  Ice  Machines,  before  the  usual  fall  and  winter 
rush  of  orders  begins.  Orders  placed  now  can  be  promptly 
and  reasonably  tilled,  in  ample  season  for  the  next  season's 
business. 

There  is  no  better  or  more  complete  compendium  of  mechan- 
ical knowledge  published,  than  Moore's  LTniversal  Assist- 
ant AND  4,'omi'lete  Mechanic,  which  wc  can  heartily  recom- 
mend to  those  desiring  a  work  of  this  sort.  A  complete 
description  of  the  work  will  be  found  in  the  advertising  pages. 

The  proprietors  of  Nestle's  Milk  Food  claim  that  it  resem- 
bles mothers'  milk  more  closely  in  composition  than  any  other 
artificial  preparation.  On  this  account,  as  well  as  the  general 
excellence  ot  the  materials  used  in  its  manufacture,  it  shouUl 
take  a  leading  place  among  the  numerous  artificial  foods  now 
offered  for  sale. 


The  Clark  Wire  for  electrical  purjioses  is  very  extensively 

used,  and  has  the  special  quality  of  preserving  its  insulation 
perfectly  under  all  circumstances.  As  will  be  seen  from  the 
company's  advertisement,  the  electric  current  which  lights  the 
palace  of  the  Mikado  of  Japan  passes  over  the  Clark  Wire.  The 
company  also  manufactures  a  large  variety  of  other  electrical 
apparatus,  which  is  worthy  th«  attention  of  those  requiring 
such  goods. 

Othce  of  the  Maryland  Hos])ital  for  the  Insane,  \ 
53  Lexington  Street,  Baltimore.  ) 

I  have  the  pleasure  to  say  that  I  have  used  the  tonic  called 
"Coluen's  Liqjjiij  Beef  Tonic,"  in  this  institution  and  in 
private  practice  for  more  than  a  year,  and  can  recommend  it  as 
one  of  the  most  efficient  preparations  I  have  ever  met  with.  It 
combines  the  virtue  of  food  and  tonic  in  a  remarkable  way,  and 
I  am  satisfied  it  has  been  the  means  of  saving  life  when  im 
other  medicine  coidd  do  so.  It  should  be  used,  of  conrse,  only 
under  the  judgment  of  a  physician. 

U.  S.  Steuart,  Pres't  Maryland  Hospital. 
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Its  shape  has  been  described  as  resembling  a 
"crushed  potato,"  and  the  ilhistiation  shows 
that  the  comparison  is  an  apt  one. 

Since  the  discovery  of  this  nugget  has  been 
made  public,  it  has  been  learned  that  in  past 
years  several  other  lumps  of  gold  have  been 
picked  up  in  the  same  region  by  the  inhab- 
itants, all  of  which,  however,  were  much 
smaller,  and  were  not  preserved,  but  sold  to 
the  local  jewellers  and  at  once  melted  up. 
The    country    in    which    the    gold    has    been 


Banjiliar  Science. 


A  FRENCH  .GOLD-NUGGET. 

Few  of  our  readers  are  probably  aware 
that  France  is  to  be  placed  in  the  list  of  gold- 
producing  countries,  for,  although  Ca;sar 
speaks  of  it  as  Gallia  aurifera,  it  has  only 
lately  come  into  general  notice  that  a  regiofi 
in  the  department  of  the  Ardeche  has  pro- 
duced several  nuggets  of  gold  of  varying  size. 
The  one  represented  in  the  engraving  was 
first  picked  up  some  time  ago  by  a  peasant, 
who  carelessly  threw  it  away,  without  appre- 
ciating its  value.  -  It  was  lately  rediscovered 
by  another  peasant,  Adrien  Noel,  who  showed 
it  to  a  local  jeweller,  and  by  whom  it  was 
finally  sent  to  Paris  for  examination. 

The  nugget  consists  of  98  per  cent,  pure 
gold,  is  about  3.8  inches  in  length,  and 
weighs  .something  over  one  pound,  which 
would  make  its  actual  value  about  three 
iiundred  dollars,  although  as  a  mineralogical 
curiosity  it  is  doubtless  worth  much    more. 


found  is  mountainous,  and  contains  numerous 
veins  of  pyrites,  argentiferous  galena,  and 
many  other  minerals.  The  principal  forma- 
tion appears  to  be  a  mica  schist,  called  by  the 
natives  bleste.  The  occurrence  of  such  a 
large  nugget  as  the  one  described  is  quite 
remarkable,  and  may  lead  to  the  discovery  of 
gold  deposits  which  will  place  France  among 
such  countries  as  California  and  Australia, 
and  add  materially  to  the  wealth  of  that 
already  exceedingly  prosperous  country. 


THE    SOUNDING    STONES   OF 
GUILDO. 

Not  far  fioiu  the  town  of  Dinan,  in  Brit- 
tany, upon  the  banks  of  the  river  Arguenon, 
are  several  large  stones,  which  have  the 
remarkable  property  of  giving  out,  when 
struck,  a  clear,  musical  sound.  These  stones, 
represented  in  the  engraving  (see  next  page) 
from  La  Nature,  are  composed  principally 
of  the  mineral  known  as  amphibole,  and  are 
of  a  roughly  prismatic  shape,  about  twenty- 
feet  in  length.  They  are  not  erratic  boulders 
brought  by  ancient  glaciers,  but  have  been 
broken  oil"  from  the  neighboring  strata,  and 
worn  into  their  present  shape,  by  the  action 
of  the  waters  of  the  river  and  sea,  as,  at  the 
point  where  they  are  found,  the  waters  of  the 
river  enter  into  a  small  bay,  and  arc  forced 
back  by  the  rising  tide  twice  a  day. 


The  middle  stone  in  the  engraving,  which 
produces  the  phenomena  most  perfectly,  is 
terminated  at  one  end  by  a  sort  of  truncated 
spur  ;  when  this  is  struck  with  a  hammer  or 
stone,  a  clear,  silvery  note  (mi.^)  is  produced, 
resembling  that  of  a  large  bell,  struck  with  a 
mallet  of  soft  wood.  At  other  points  upon 
the  stone  the  .sound  varies  in  strength  and 
clearness,  and,  at  certain  points, — correspond- 
ing, perhaps,  to  the  nodes  of  a  vibrating 
cord, — no  sound  is  produced.  There  are 
numerous  similar  stones  in  the  vicinity  which 
show  the  same  phenomena,  but  none  as  per- 
fectly as  the  ones  described.  Three  of  the 
former  have  been  found  whicii  give  a  very 
perfect  major  chord,  while  many  others,  sim- 
ilar in  appearance,  give  no  sound  at  all. 

The  property  of  producing  a  musical  note 
is  very  diflerent  from  that  of  the  "singing 
sands"  vvhich  occur  in  various  parts  of  the 
world,  and  is,  undoubtedly,  simply  due  to 
the  hard,  close-grained  structure  of  tlie  rocks, 
as  well  as  the  position  in  which  they  are 
placed,  those  giving  the  clearest  notes  being 
lifted  up  from  the  ground  and  supported  at  a 
few  points  only  by  other  similar  stones.  A 
species  of  feldspar  known  as  phonolite,  or 
clinkstone,  gives  similar  sounds  when  struck 
by  the  hammer. 

The  natives  call  these  stones  "the  horses  in 
the  stable,"  and  have  a  curious  legend  con- 
cerning them.  A  humpbacked  tailor  having 
done  the  fairies  a  good  turn,  they  allowed 
him  to  strike  the  .stones,  and  at  the  same  time 
make  a  wish.  At  the  call  of  the  mysterious 
bell  they  appeared  in  great  numbers,  and,  in 
compliance  with  his  wishes,  removed  his 
hump.  A  neighbor  of  the  tailor,  an  unbe- 
lieving miller,  proceeded  to  the  place  and 
derisively  caused  the  stones  to  give  forth  their 
note.  The  fairies,  however,  answered  the 
call,  and,  by  way  of  punishment,  fixed  the 
tailor's  hump  upon  the  back  of  the  scoffing 
grinder  of  grain,  who,  doubtless,  ever  after 
treated  the  fairies  with  great  respect.  Even 
without  the  added  charm  of  the  Breton  legend, 
the  stones  are  a  remarkable  natural  curiosity, 
and  of  great  scientific  interest. 

Painless  Extraction  of  Teeth. — Drs.  Heno- 
que  and  Fredel,  in  a  communication  made  to  the 
Biological  Society  of  Paris,  state  that  the  extraction 
of  a  tooth  may  be  rendered  painless  bv  spraying  the 
neighborhood  of  the  external  ear  with  ether.  The 
ana'Sthesia  of  the  trigeminirs  so  produced  extends  to 
the  dental  nerves,  and  thus  renders  the  production 
of  general  ansesthesia  needless. 
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THE  PARIS  EXHIBITION. 

On  the  merits  and  wonders  of  the  Eiifel  Tower, 
I  will  not  dwell  at  length.  All  has  been  said  con- 
cerning the  difficulties  of  the  building,  and  the  easy 
and  quiet  manner  in  which  the  tower  has,  neverthe- 
less, been  built, — each  piece  coming  in  turn  from 
the  foundry,  ready  to  perfection,  nothing  being 
required  but  to  put  it  in  its  place,  every  hole  having 
been  drilled,  and  all  the  work  done  except  the  put- 
ting together  of  the  many  millions  of  iron  bars 
which  make  the  tower.  The  tower  weighs  under 
fifteen  million  pounds,  and,  as  the  cost  is  about 
seven  millions  of  francs,  ($1,400,000),  the  tower  may 
be  said  to  have  cost  about  two  francs  per  pound,  all 
ready  and  in  place.  Well,  when  considered  under 
this  point  of  view,  the  tower  is  not  dear  at  all.  The 
surface  of  the  inferior  parts,  which  support  the 
whole  structure,  if  supposed  to  be  brought  together 
in  a  bundle,  the  section-surface  of  this  bundle  would 
hardly  suppass  th7-ee  square  yards.  The  tower  is 
supported  by  pieces  of  iron  whose  section-surface 
amounts  to  only  three  yards  and  a  quarter.  The 
number  of  holes  drilled 
in  the  iron  bars  is 
7,000,000-  The  num- 
ber of  steps  to  the  top 
is  1,79^- 

Another  curious  de- 
tail concerning  the 
weight  of  the  structure 
is  the  following  :  The 
pressure  exerted  by  M. 
Eiffel's  arm  chair,  when 
he  is  seated  in  it,  is 
nine  pounds  per  square 
centimetre  (0.31;  inch) 
— and  M.  Eiffel  is  a 
small  and  spare  man. 
The  tower,  which  is 
979  feet  higher  than  he 
is,  and  whose  weight  is 
a  hundred  thousand 
times  greater,  exerts 
on  its  foundations  a 
pressure  of  only  four 
and  a  half  pounds  per 
square  centimetre  !  In 
fact,  the  pressure  of 
the  tower  is  inferior 
to  that  of  all  the  ordi- 
nary dwelling  houses. 

The  tower  easily  con- 
tains 10,000  persons.  The  view  is  a  very  fine 
one  from  all  parts  of  it :  the  whole  of  Paris  and 
its  suburbs  appear,  with  hills  and  forests  in 
the  background.  It  is  a  tedious  process  getting 
to  the  top;  not  that  it  is  tiresome, — since  the 
whole  journey  is  made  in  lifts, — but  because 
one  has  to  wait  a  long  time  at  the  second 
story,  to  get  in  the  unique  lift  which  goes  to  the 
summit,  on  account  of  the  crowd.  But  the  French 
crowd  is  very  patient,  and  inoculates  some  of  its 
patience  to  foreigners.  I  have  been  seven  times  to 
the  second  story,  hoping  to  be  able  to  get  to  the 
third  one.  I  went  at  all  times  of  day  and  night, 
with  the  ugliest  weather  I  could  pick  up,  and  never 
met  with  an  occasion  of  going  up  without  waiting 
over  an  hour  at  the  very  least.  The  average  is  an 
hour  and  a  half  This  delay  is  unavoidable,  as 
there  is  place  for  only  one  lift  from  the  second  to 
the  third  story. 

To  appreciate  well  the  merits  of  the  tower  it  must 
be  seen  from  very  near,  from  underneath,  and  from 
a  distance,  at  some  miles" from  Paris.  It  is  only  at 
a  distance  that  one  really  realizes  how  high  it  is, 
and  how  all   other  monuments   are  small.     From 


underneath  it  is  prodigious  and  colossal.  When 
seen  in  the  evening,  illuminated  with  fiery  bengal 
lights,  the  enormous  arches  which  support  the 
whole  structure  seem,  amidst  the  red  flaming  and 
smoke  of  the  bengal  lights,  like  a  vision  of  some 
infernal  and  monumental  abode  of  the  genius  of 
metals.     The  sight  is  not  to  be  forgotten. 

But  let  us  on.  The  Eiffel  Tower  is  the  great 
attraction,  of  course,  but  at  night  the  illuminations 
and  luminous  fountains  successfully  contend  with 
it.  These  fountains,  it  is  known,  are  fountains  in 
which  the  streams  are  lighted  and  colored  in  various 
colors,  alternafively,  upon  the  principle  of  Colladon. 
Each  stream  is  cylindrical,  and  in  its  base,  at  its  ori- 
gin, an  electric-light  ray  is  imprisoned  in  it. 
Colored  glasses  are  made  to  pass  before  the  electric 
lamp,  and  the  water  is  colored  accordingly.  The 
whole  set  of  streams  are  easily  worked  by  a  few  men, 
through  electricity  and  clock-work,  and  every  even- 
ing thousands  congregate  around  the  fountains  to 
witness  the  prettj'  sight.  The  fountains  play  for 
the  first  time  at  half  past  nine;  at  six  there  is 
already  a  crowd  sitting    in    the    first    row,   waiting 


the  two  branches  of  the  U  we  have,  on  one  side 
the  art  galleries,  and  on  the  other  the  liberal  art 
galleries;  and  in  both  branches,  between  the  art 
and  liberal  art  galleries,  and  the  French  industry 
galleries,  are  the  foreign  exhibition  galleries.  All 
foreign  exhibits  are  not  here ;  some  countries  have 
detached  pavilions  (Mexico,  Brazil,  Venezuela, 
Bolivia,  etc.),  but  the  American,  English,  Italian, 
Belgian,  Austro-Hungarian,  etc.,  exhibitions  are 
here. 

Concerning  the  American  exhibition,  I  must  say 
that  its  different  parts  are  verj'  unequal.  The  indus- 
trial part  is  a  very  good  one,  and  attracts  much 
attention.  Edison's  phonograph  is  much  visited, 
and  Tainter's  graphophone  has  a  great  success. 
Theexhibits  of  different  silversmiths,  photographers, 
jewellers,  watchmakers,  etc.,  are  very  fine,  and  much 
praised  by  the  public.  But,  on  the  other  hand,  the 
educational  exliibition  is  of  the  very  poorest  descrip- 
tion. That  of  1S78  was  a  very  good  one,  and  is 
remembered  by  all  who  visited  it;  the  present  one 
is  miserable  and  positively  shameful,  when  one 
knows  what  excellent  work  has   been  done   in   the 

States  concerning  edu- 
cation. The  space  al- 
lotted to  the  exhibit  is 
very  small,  very  badly 
located,  quite  out  of  the 
way,  where  no  one  can 
find  it  unless  intently 
bent  upon  the  purpose. 
The  library  exhibit  is 
better,  some  of  the 
publishing  houses  hav- 
ing agreed  to  exhibit 
collectively,  but  it  is 
not  what  might'be  ex- 
pected, many  impor- 
tant publishers  having 
remained  aloof 

H. 
Paris,  July  22,  18S9. 


patiently,  and  eager  of  seeing  the  thing  in  the  best 
condition,  the  neai'est  possible.  I  do  not  consider, 
however,  that  there  is  much  pleasure  in  seeing  it 
from  so  short  a  distance ;  it  is  just  as  well  to  stand 
some  ten  or  twenty  yards  oif.  It  is  very  interesting, 
also,  to  witness  the  sight  from  the  first  story  of  the 
Eiffel  Tower,  especially  on  a  Sunday  evening.  The 
avenues  are  black  with  humanity,  and  the  crowd 
around  the  fountains  is  worth  seeing. 

The  Champ  de  Mars,  as  I  have  already  said,  con- 
tains the  greatest  part  of  the  exposition.  Besides 
the  Eiffel  Tower  and  luminous  fountains,  which  are 
close  to  it,  there  is  the  enormous  building,  or, 
rather,  set  of  buildings,  which  contain  the  principal 
interesting  features.  The  form  of  the  buildings  is 
that  of  a  U,  in  which  the  curve  is  transformed  into 
a  straight  line.  In  this  last  part  is  the  exhibit  of 
all  French  industries,  of  every  description, — iron- 
work, wood-work,  furniture,  clocks,  watches,  porce- 
lain, glass,  tapestry,  dresses,  hats,  paper,  stationery, 
and  what  not.'  Parallel  to  this  series  of  galleries, 
which  are  ten  or  twelve  in  number,  and  parallel 
with  each  other,  extends  the  prodigious  galerie  des 
machines,    1,200  feet  long,  and  350  feet  wide.     In 


The  Gulf  Stre.vm. 
—In  18S6  the  Prince 
of  Monaco,  wishing  to 
studv  the  course  of 
the  Gulf  Stream,  threw 
into  it  some  copper 
flasks  from  the  Hiron- 
delle.  Three  of  these 
flasks  have  come 
ashore  on  the  south 
coast  of  Iceland,  two  near  the  O  Mountains,  in 
the  Rangarvall  district,  and  the  third  at  Floj,  in  the 
Arnaes  district. 


AN  ASSYRIAN  LIBRARY,  3,500  YEARS  OLD. 

The  Victoria  Institute  of  London  held  its  annual 
meeting  at  Adelphi  Terrace  on  July  ist.  An  im- 
mense audience  crowded  the  hall  in  every  part,  and 
Sir  George  Stokes,  president  of  the  Royal  Society, 
took  the  chair. 

It  was  announced  that  family  matters,  consequent 
on  the  death  of  his  father,  prevented  Professor 
Sayce's  presence,  and  he  had  chosen  the  Rev.  Dr. 
Wright  to  read  the  address..  It  gave  an  historical 
description  of  what  has  become  known  in  regard  to 
the  conquests  of  Amenophis  III.,  as  shown  by  the 
archieves  of  his  palace,  which  liave  only  lately  been 
discovered,  and  which  the  professor  went  last  winter 
to  investigate  on  the  spot  before  writing  the  address 
for  the  Victoria  Institute.  Of  the  tablets  and  in- 
scriptions, he  said  :  "From  them  we  learn  that  in 
the  fifteenth  century  before  our  era,— a  century 
before  the  Exodus, — active  literary  intercourse  was 
going  on  throughout  the  civilized  world  of  Western 
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Asia,  between  Babylon  and  Egypt  and  the  smaller 
states  of  Palestine,  of  Syria,  of  Mesopotamia,  and 
even  of  Eastern  Kappadokia.  And  this  intercourse 
was  carried  on  by  means  of  tlie  Babylonian  lan- 
guage, and  the  complicated  Babylonian  script. 
This  implies  that,  all  over  tlie  civilized  East,  there 
were  libraries  and  schools  where  the  Babylonian 
language  and  literature  were  taught  and  learned. 
Babylonian  appeared  to  have  been  as  much  the 
language  of  diplomacy  and  cultivated  society  as 
French  has  become  in  modern  times,  with  the  dif- 
ference that,  whereas  it  does  not  take  long  to  learn 
to  read  P'rench,  the  cuneiform  syllabary  reciuired 
years  of  hard  labor  and  attention  before  it  could  be 
acquired.  We  can  now  understand  the  meaning  of 
the  name  of  the  Canaanitish  city  which  stood  near 
Hebron,  and  which  seems  to  have  been  one  of  the 
most  important  of  the  towns  of  Southern  Palestine. 
Kirjath-Sepher,  or  'Book-town,'  must  have  been 
the  seat  ot  a  famous  library,  consisting  mainly,  if 
not  altogether,  as  the  Tel  el-Amarna  tablets  inform 
us,  of  clay  tablets  inscribed  with  cuneiform  charac- 
ters. As  the  city  also  bore  the  name  of  Debir,  or 
'Sanctuary,'  we  may  conclude  that  the  tablets  were 
stored  in  its  chief  temple,  like  the  libraries  of  Assy- 
ria and  Babylonia.  It  may  be  that  they  are  still 
lying  under  the  soil,  awaiting  the  day  when  the 
spade  of  the  excavator  shall  restore  them  to  the 
light.  The  literary  influence  of  Babylonia  in  the 
age  before  the  Israelitish  conquest  of  Palestine 
explains  the  occurrence  of  the  names  of  Babylonian 
deities  among  the  inhabitants  of  the  West.  Moses 
died  on  the  sununit  of  Mount  Nebo.  which  received 
its  name  from  the  Babylonian  god  of  literature,  to 
whom  the  great  temple  of  Borsippa  was  dedicated  ; 
and  Sinai  itself,  the  mountain  'of  Sin,'  testifies  to 
a  worship  of  the  Babylonian  Moon-god,  Sin,  amid 
the  solitudes  of  the  desert.  Moloch  or  Malik,  was  a 
Babylonian  divinity  like  Rimmon,  the  Air-god, 
after  whom  more  than  one  locality  in  Palestine  was 
named,  and  Anat,  the  wife  of  Anu,  the  Sky-god, 
gave  her  name  to  the  Palestinian  Anah,  as  well  as 
to  Anathoth,  the  city  of  'the  Anat-goddesses.'" 

In  a  careful  reading  of  the  tablets,  Canon  Sayce 
came  upon  many  ancient  names  and  incidents  known 
up  to  the  present  only  from  their  appearance  in  the 
Bible.  All  these  he  carefully  described,  as  well  as 
several  references  in  the  tablets  to  the  Hittites. 

In  regard  to  another  point,  he  said  :  "Ever  since 
the  progress  of  Egyptology  made  it  clear  that 
Rameses  11.  was  the  Pharaoh  of  the  oppression,  it 
was  difficult  to  understand  how  so  long  an  interval 
of  time  as  the  whole  period  of  the  eighteenth  dy- 
nasty could  lie  between  him  and  the  'new  king' 
whose  rise  seems  to  have  been  followed  almost  im- 
mediately by  the  servitude  and  oppression  of  the 
Hebrews.  The  tablets  of  Tel  el-Amarna  now  show 
that  the  difficulty  does  not  exist.  Up  to  the  death 
of  Khu-en-Aten,  the  Semite  had  greater  influence 
than  the  native  in  tlie  land  of  Mizraim." 


[Original  in  The  Popular  Science  A'eivg.] 
A  SPIDER-HUNTING  WASP. 

UY    L.    S.    FRIERSON. 

Not  long  since,  while  I  was  enjoying  a  siesta  on 
the  porch,  my  attention  was  suddenly  attracted  by 
seeing  a  very  large  spider  running  up  the  body  of  a 
tree  about  ten  feet  away.  The  spider  seemed  to  be 
very  much  excited,  and,  after  he  had  run  up  the  body 
of  the  tree  about  six  feet,  he  ran  out  on  a  side  limb, 
and,  after  he  bad  gone  about  eight  feet  out  on  this 
limb,  he  dropped  ortto  the  ground.  No  sooner  had 
he  struck  the  ground  than  he  commenced  a  head- 
long flight  through  the  grass  of  the  lawn."  After  he 
had  run  about  five  feet  on  the  ground,  I  saw  a  very 
large  wasp,  about  two  inches   long,  following   the 


track  of  the  spider  on  the  tree.  The  wasp  was  riui- 
ning  and  Happing  his  wings  in  a  nervous  manner, 
but  was  not  flying  at  all.  In  a  few  minutes  the 
wasp  arrived  at  the  spot  where  the  spider  had 
dropped  oft',  which,  by  the  way,  was  about  ten  feet 
from  the  ground.  Here  the  wasp  became  very 
much  excited,  and  ran  rapidly  back  and  forth  about 
a  minute.  Then  he  took  flight,  flew  to  the  root  of 
the  tree,  where  I  saw  him  at  first,  and  ran  up  the 
track  again.  Soon  he  arrived  at  the  jumping-ofl 
place,  and  again  became  very  excited,  running 
round  and  round,  and  flapping  his  wings  nervously. 
Suddenly  the  wasp  stopped,  and  appeared  to  be 
thinking.  Certainly  his  actions  bore  out  this  con- 
clusion, for  he  closed  his  wings  and  dropped  otf  the 
limb,  just  where  the  spider  had  dropped.  Arriving 
at  the  ground,  he  recommenced  his  search,  and, 
after  a  few  futile  attempts,  he  struck  the  scent,  and 
away  he  went,  just  exactly  as  a  hound  woidd  have 
followed  a  deer.  After  j-unning  about  ten  feet  on 
the  ground  he  overtook  his  prey. 

■The  spider  either  saw  or  heard  his  enemy  coining, 
for.  without  waiting  to  be  overtaken,  he  threw  him- 
self upon  his  back,  with  his  feet  in  the  air,  and  in 
this  posture  awaited  the  attack.  The  wasp  lost  no 
time  in  beginning,  but,  to  my  surprise,  seemed  to  be 
somewhat  afraid  of  the  spider.  The  wasp  took  to 
his  wings,  and  would  fly  round  and  round  the 
spider,  and  would  now  and  then  make  a  sudden 
thrust  at  him.  The  spider  would,  at  these  times, 
jump  forward,  and  seemed  to  be  trying  to  catch  the 
wasp.  The  wasp  was  too  agile,  however,  to  be 
caught.  Suddenly  the  wasp  made  an  attack,  stung 
the  spider,  and,  in  less  than  half  a  second,  the 
spider  was  perfectly  dead.  Electricity  could  not 
have  killed  him  quicker.  The  wasp,  after  satisfying 
himself  that  his  prey  was  dead,  sat  on  the  grass 
near  by  and  proceeded  to  rest  himself,  for  his  violent 
ertbrts  had  exhausted  him.  After  resting  about  two 
minutes,  he  approached  the  spider,  and,  after  exam- 
ining him  critically  with  his  antenme,  straddled 
him,  and  proceeded  to  bear  him  away. 

Just  here  I  put  in  a  say-so,  and  captured  wasp  and 
spider,  and  immolated  both  to  my  scientific  curios- 
ity. This  occurrence  would  seem  to  show  that  the 
wasp  can  track_by  smell,  and  can  likewise  reason, 
else  why  did  he  drop  from  the  limb.'  I  regret  to 
say  that  I  neglected  to  kee|>  the  spider,  and  observe 
whether  he  had  been  really  killed,  or  only  put  into 
the  lethargic  condition,  into  which  our  dirt-daubers 
put  their  spiders. 

I  am  not  versed  in  entomology  sufficiently  to  give 
the  technical  names  of  either  wasp  or  spider.  The 
spider  was  very  large,  his  abdomen  being  about 
half  an  inch  long. 

Frierson's  Mill,  La.,  July  lo. 


SATURN'S  RINGS  AS  VIEWED  BY  SCIENCE 
TODAY. 

It  has  been  shown  by  several  lines  of  investiga- 
tion that  Saturn's  rings  consist  of  indei)endent 
meteorites,  moving,  each  in  its  orbit,'  about  the 
planet,  and  this  conclusion  may  be  safely  accepted 
as  correct.  But  every  field  of  thought  is  now  seeth- 
ing with  the  evolutionary  ferment,  and,  as  we  can- 
not rest  satisfied  with  any  conclusion  as  a  finality, 
we  here  merely  find  ourselves  at  the  starting  |)oint 
of  new  speculations. 

What,  then,  is  the  history  of  the.se  rings,  and  what 
their  future  fate.'  They  are  clearly  intimately  re- 
lated to  the  planet,  and  their  history  would  be 
complete  if  we  could,  with  the  mind's  eye,  watch 
their  birth  from  the  planet  and  follow  their  subse- 
quent changes.  Now,  although  the  details  of  such 
a  history  are  obscure,  yet  at  least  a  shadowy  outline 
of  it  may  be  confidently  accepted  as  known. 


In  the  remote  past,  all  the  matter  which  now 
forms  the  Saturnian  system  of  planet,  satellites,  .md 
rings  was  far  more  ditVused  than  at  present.  There 
was  probably  a  nucleus  of  denser  matter,  round 
whicli  slowly  revolved  a  mass  of  rarefied  gases  and 
meteorites.  The  central  portion  was  intensely  hot, 
with  heat  derived  by  condensation  from  a  state  of 
still  greater  dispersion. 

As  this  nebula  cooled  it  contracted,  and  therefore 
revolved  more  quickly.  If  you  watch  the  water 
emptying  itself  from  a  common  wash-hand  basin 
when  the  plug  at  the  bottom  is  removed,  3'ou  will 
see  an  example  of  such  quickened  rotation.  When 
the  basin  is  full,  the  water  is  commonly  revolving 
slowly  in  one  or  the  other  direction,  but,  as  the  level 
falls  and  the  water  approaches  the  hole,  it  spins 
more  quickly,  and  the  last  drops  are  seen  to  whirl 
round  with  violence. 

The  revolving  nebula  is  flattened  at  the  poles,  like 
an  orange,  and  the  amount  of  flattening  increases 
as  it  contracts  and  spins  quicker.  At  a  certain 
stage  it  can  no  longer  subsist  in  a  continuous  mass, 
and  an  annular  portion  is  detached  from  the  equa- 
tor, leaving  the  central  ball  to  continue  its  contrac- 
tion. 

We  are  pretty  safe  in  saying  that  the  rings  of 
Saturn  took  their  origin  in  some  such  mode  as  this. 
But  it  cannot  be  maintained  that  we  understand  it 
all,  for  we  have  not  more  than  a  vague  picture  of  the 
primitive  nebula,  and  the  mode  in  which  the  matter 
aggregated  itself  into  a  ring  and  detached  itself  is 
obscure.  M.  Roche  has  done,  perhaps,  more  than 
any  one  else  to  impart  mathematical  precision  to 
these  ideas,  but  even  he  has  not  been  wholly  suc- 
cessful. 

This  theory,  commonly  called  the  nelnilar  liypoth- 
esis,  was  advanced  independently  both  by  the 
philosopher  Kant  and  by  Laplace.  Various  modi- 
fications have  been  suggested  by  others,  but  the 
theory,  in  whatever  form,  is  replete  with  difficulties, 
and  must  at  present  be  only  regarded  as  an  ap|>rox- 
imation  to  the  truth. 

If  the  past  history  of  the  ring  is  not  wholly  clear, 
it  is  at  least  more  ascertainable  than  its  future 
development.  It  is  nearly  certain  that  the  ring 
now  presents  a  markedly  difterent  appearance  from 
that  which  was  seen  by  its  discoverers.  Indeed  the 
only  doubt  lies  in  the  uncertainty  as  to  the  amount 
of  allowance  which  must  be  made  for  diflerences  of 
observers  and  of  instruments.  Huygens  described 
the  interval  between  the  bright  ring  and  the  planet 
as  rather  exceeding  the  width  of  the  ring,  but  this  is 
now  flagrantly  incorrect.  It  is  improbable  that 
Huygens  was  incorrect,  although,  on  the  other 
hand,  by  the  most  delicate  micrometric  measure- 
ments, Struve  has  been  unable  to  detect  any  change 
in  an  interval  of  thirty  years  of  this  century. 

We  may  call  to  mind  that  Maxwell  showed  that  a 
spreading  of  the  rings  both  outward  and  inward 
was  a  theoretical  result  of  the  inevitable  inq)acls 
between  the  constituent  meteorites,  which  he  used 
to  describe  as  a  shower  of  brickbats.  Thus,  whelher 
or  not  the  innnense  changes  susixjcted  since  1651) 
are  true,  it  remains  almost  certain  that  changes  of 
this  kind  are  in  progress. 

I  venture,  then,  to  hazard  a  iiiw  words  of  s|)ecula- 
tion  as  to  the  future  of  the  rings.  The  outward 
spreading  will  in  time  carry  many  meteorites  beyond 
Roche's  limit;  here  there  will  no  longer  be  an 
obstacle  to  aggregation  into  a  celestial  body,  such 
aggregation  will  probably  ensue,  and  a  ninth  satel- 
lite will  be  formed.  The  inward  spreading  will  in 
time  carry  the  meteorites  to  the  limits  of  Saturn's 
atmosphere,  where,  heated  by  (riction  as  lliev  rush 
through  the  air,  they  will  disintegrate  and  fall  on 
to  the  planet  as  dust.  Afttr  a  lime,  of  which  no 
estimate  can  be  formed,  the  ring  will  have  vanished. 
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leaving  the  ninth  satellite  as  its  dcBcendant.  But  it 
must  be  admitted  that  all  this  is  highly  speculative, 
and  we  can  only  hope  that  further  investigations 
will  give  us  firmer  grounds  for  a  forecast. — Prof. 
George  Howard  Darwin,  in  Harper's  Magazine. 


THE  CONSTITUTION  OF  CELESTIAL 
SPACE. 

M.  G.  A.  HiRN  has  recently  published  an  able  and 
interesting  work,  entitled  Constitution  de  I'Espace 
Celeste,  in  which,  savs  Nature,  he  inquires  into  the 
nature  of  the  medium  or  agent  which  establishes 
and  CtirHes  on  the  relationships  of  the  celestial 
bodies.  For  all  of  these,  from  the  most  enormous 
sun  to  the  most  infinitesimal  meteorite,  are  in  con- 
stant relationship  to  each  other,  continually  attract- 
ing each  other,  continually  radiating  and  receiving 
light  and  heat.  Newton  long  ago  regarded  it  as  the 
greatest  of  absurdities  to  imagine  that  "one  body 
might  act  upon  another  at  a  distance,  through  a 
vacuum,  without  the  mediation  of  anything  else,  by 
and  through  which  their  action  and  force  may 
be  conveyed  from  one  to  another.  Gravity,"  he 
added,  "must  be  caused  by  an  agent  acting  con- 
stantly according  to  certain  laws  ;  but  whether  this 
agent  be  material  or  immaterial,  I  have  left  to  the 
consideration  of  my  readers." 

This  question,  left  unsolved  by  Newton,  Hirn  an- 
swers as  follows:  "The  thorough  analysis  of  the 
most  diverse  facts  revealed  to  us  by  science  today- 
allows  us  to  reply  to  the  first  question  by  the  most 
absolute  negation.  That  which  fills  space  and  which 
establishes  relations  between  the  celestial  bodies  is 
not  diffuse  matter." 

That  "ponderable  matter  in  the  state  of  a  diffuse 
gas"  does  not  fill  interplanetary  and  interstellar 
space  M.  Hirn  seeks  to  prove  by  inquiring  what 
effect  such  a  medium  would  have  on  the  various 
members  of  the  solar  system,  and  particularly  upon 
their  movements.  Many  of  hie  conclusions  are 
exceedingly  striking,  and,  if  accepted,  certainly 
prove  his  main  proposition  given  above.  Perhaps 
the  most  remarkable  is  that  relating  to  the  secular 
acceleration  of  the  moon.  To  explain  a  secular 
acceleration  of  o  5"  in  the  mean  motion  of  the 
moon  it  would  be  sufficient  if  one  kilogramme  of 
gas  wera  distributed  over  975,000  cubic  kilometres  of 
space;  a  rarefaction  one  million  times  greater  than 
that  of  a  Crookes  vacuum  of  the  millionth  of  an  at- 
mosphere. But  the  effect  of  the  shock  of  the  parti- 
cles of  this  rarefied  gas  against  a  body  like  the 
moon  as  it  moved  forward  in  its  orbit  would  be  to 
raise  the  gas  to  a  temperature  of  38,000°  C,  and  in- 
conceivably attenuated  as  this  interplanetary  atmos- 
phere would  be,  the  moon  would  yet  come  into 
contact  with  600  kilogrammes  of  it  in  each  minute  of 
time.  On  a  body  like  the  earth,  surrounded  by  an 
atmosphere,  the  Inevitable  result  of  this  unceasing 
collision  with  the  interplanetary  atmosphere  would 
be  the  stripping  away  of  the  terrestrial  atmosphere 
layer  by  layer.  Arriving  at  results  of  a  similar 
unacceptable  character  from  the  consideration  of 
the  action  of  a  diffuse  interplanetary  gas  on  the 
other  members  of  the  solar  system,  M.  Hirn  decides 
that  matter  exists  only  in  a  sporadic  state  in  space; 
only  in  the  state  of  distinct  bodies — stars,  satellites, 
meteorites,  and  the  like.  It  exists  in  a  state  of 
extreme  diffusion  only  in  nebulse,.  but  elsewhere 
space  is  perfectly  empty,  or,  at  least,  whatever  re- 
mains cannot  suflice  to  explain  the  relations  of  stars 
to  stars. 


The  Proportion  of  Gluten  in  Wheat. — Inves- 
tigations by  Gatelierand  L'Hote  seem  to  prove  that 
the  proportion  of  gluten  in  wheat  may  be  increased 
by  cultivation,  and  that  it  depends  on  the  proportion 
of  nitrogen  to  phosphoric  acid  used  in  the  manure. 


f Original  in  The  Popular  Science  Nelos,\ 
THE  POLARITY  OF  CERTAIN  DIKE  ROCKS. 

BY    GEORGE    F.    PERRY. 

The  observations  which  I  have  made  have  been 
confined  to  the  dikes  in  the  eastern  part  of  Middlesex 
Fells.  My  first  tests  were  made  in  a  dike  which 
runs  nearly  east  and  west,  and  starts  at  a  point 
nearly  west  of  the  Rubber  Works  at  the  Middlesex 
Fells  station. 

The  dike  rock  is  a  kind  of  "greenstone,"  and  is  an 
alteration  of  diorite ;  it  is  quite  tough,  and  contains 
considerable  pyrite  in  thin  scales.  Some  of  the 
stone  contains  fragments  of  a  stone  like  the  wall 
rock.  I  examined  one  mass  of  this  "greenstone" 
with  a  pocket  compass,  by  slowly  passing  the 
instrument  along  one  side,  starting  at  the  south 
end  of  the  stone.  In  moving  the  compass  about 
nine  inches,  the  needle  makes  a  complete  revolution. 
The  next  revolution  was  made  in  a  journey  of  six 
inches;  the  next  turn  was  made  in  fifteen  inches. 
In  holding  the  compass  a  short  distance  from  the 
•outh  end  of  the  stone,  the  north  end  of  the  needle 
points  west.  A  short  distance  from  the  north  end 
of  the  mass  the  position  of  the  needle  is  reversed. 

In  one  other  dike,  which  runs  at  right  angles  to 
the  one  I  have  just  mentioned,  I  found  projections 
of  diorite,  which  attracted  my  attention.  I  have 
found  no  single  projection  yet  which  shows  a  north 
and  south  pole,  but  the  several  outcrops  may  be 
connected  below  the  soil.  In  one  spot  there  are 
two  stones,  fifteen  inches  apart,  and  they  both 
attract  the  south  end  of  the  needle.  In  another 
locality  there  are  two  projections,  three  feet  apart, 
one  of  which  draws  one  end  of  the  needle,  while  the 
opposite  end  of  the  needle  is  attracted  by  the  second 
stone.  One  stone  appears  to  have  more  force  than 
the  others,  as  It  affects  the  compass  at  a  greater  dis- 
tance and  the  needle  moves  quicker. 

There  are  many  stones  which  look  like  those  I 
have  mentioned,  but  they  have  no  visible  effect  on 
the  needle.  Some  of  my  cabinet  specimens  show  a 
positive  and  negative  pole.  Some  of  the  dikes  are 
nearly  obliterated,  probably  by  erosion,  as  I  find 
erratic  bowlders  at  or  near  the  top  of  some  of  the 
hills.  The  material  of  the  bowlders  is  foreign  to 
that  immediate  locality. 

Melrose,  Mass.,  August  i. 

«♦♦ 

CONFLICT     BETWEEN    A     ROTIFER    AND 
INFUSORIAN. 

R.  P.  Grace  describes  in  Science  Oossip  an  inter- 
esting encounter  between  a  rotifer  {Brachionus 
rubens)  and  an  infusorian,  which  he  was  so  fortunate 
as  to  witness.  The  infusorian  began  the  attack  by 
turning  slowly  and  gently  around  the  rotifer's  foot 
for  some  time,  and  then  more  rapidly.  This  ap- 
peared to  cement  the  rotifer's  foot  to  the  glass.  The 
rotifer  lashed  about  with  great  vigor  in  his  efforts 
to  escape,  but  was  unable  to  get  away.  The  enemy 
was  repulsed  many  times,  but  returned  to  the  attack, 
until  in  about  half  an  hour  the  rotifer  became  ex- 
hausted. The  infusorian  then  attempted  to  enter 
the  lorica,  but,  being  much  larger  than  the  opening, 
it  resorted  to  the  following  device  to  accomplish  its 
purpose :  The  front  part  of  the  infusorian  was 
drawn  out  into  a  mere  ribband,  while  the  contents 
of  the  animal  were  pressed  backward,  thus  forming 
a  globe.  The  ribband  was  then  inserted  through 
the  lorica,  and  when  in,  the  contents  of  the  globular 
portion  flowed  into  the  ribband,  leaving  a  thin  pro- 
jection behind.  Once  within  its  host,  the  infusorian 
assumed  a  globular  form  and  rotated  itself.  The 
rotifer's  intestines  first  disappeared,  the  brain  and 
eye  last.  The  rotifer's  cilia  moved  rapidly  for  quite 
half  an  hour  after  the  entrance  of  the  enemy.  Hav- 
ing devoured   its   host  the  infusorian  divided  into 


two  or  four  new  animals,  which  were  exactly  like 
the  parent,  and  swam  swiftly  away  to  seek  fresh 
victims. — The  Microscope. 


ALGEBRAIC  PUZZLES. 
Editor  of  The  Popular  Science  News: 

Many  years  ago  I  amused  myself  one  day  by  set- 
ting down,  hap-hazard,  several  simple  equations,  of 
three  or  more  unknown  quantities,  solving  them. 
At  last  I  struck  a  set  that,  while  apparently  inde- 
pendent, refused  to  be  solved.  I  send  you  a  few  as 
samples.  I  have  never  seen  any  explanation. 
Live  teachers  often  make  up  equations  for  their 
pupils.  They  may  get  caught  on  one  like  these. 
They  won't  "come  out."  What  is  the  matter.'  Of 
course  they  are  not  independent,  but  wherein  does 
their  lack  of  independence  consist?  I  offer  them  for 
your  "Puzzle  Column,"  and  will  send  my  own  solu- 
tions later.  C.  B.  Warring. 

No.  1.  X — 4y-j-  9Z=     29  x=:i 

3x-8y-fl52;=    47  y=2 

2X — 2y  =, —  2  z— 4 

No.  2.  Sx— 3y—  42=     14  x=3 

4x-f4z  =     16  y=2 

4x-{-  y-f-  Sz=    22  z=i 

No.  3.  y— 2Z  =—  3  x=l 

4"+  y         =5  y=i 

4X-f-2Z  =         S  Z=:2 

No.  4.  x+4y-t-  3Z=      9  ^=i 

2x-|-6y-)-  41=     14  y=i 

Si-|-6y-|-     z=     17  z=i 


WEATHER  PREDICTIONS. 
The  predictions  of  the  Massachusetts  Blue  Hill 
Meteorological  Observatory  are  published  in  the 
newspapers  of  that  state  side  by  side  with  those  from 
the  Washington  Weather  Bureau.  Strange  to  say, 
the  two,  though  made  for  the  same  region,  are  often 
squarely  opposed  to  each  other,  and  in  such  cases 
the  astute  inhabitants  of  Massachusetts  grin  at  the 
probabilities  from  Washington,  and  leave  their 
umbrellas  at  home  or  take  them  abroad,  according 
to  the  orders  from  Blue  Hill.  The  latter  observatory 
has  been  in  existence  only  four  years,  but  has  man- 
aged to  accumulate  in  that  time  an  amount  of  steady 
wisdom  which  age  does  not  seem  to  have  brought 
to  the  institution  at  Washington. — Nev!  York  Sun. 


SCIENTIFIC  BREVITIES. 

American  Ozokerite,  or  natural  mineral  wax, 
has  at  last  found  its  way  to  our  market  from  Salt 
Lake  City.  This  will  not  melt  under  a  temperature 
of  185°,  and  hence  will  become  of  great  use  in  the 
arts.  It  presents  great  resistance  to  electrical  cur- 
rents, and  is  acid-proof  The  makers  of  blacking 
and  sealing  wax  are  beginning  to  use  it  in  its  crude 
form.  The  refined  product,  called  ceresin,  can  be 
sold  for  one-third  the  price  of  beeswax,  and  is  a 
complete  substitute.  The  dollmakers  and  candle 
manufacturers  have  already  begun  to  use  it,  and  it 
will  soon  find  its  way  into  the  laboratory  of  the 
pharmacist. 

American  Pile  Dwellings. — Mr.  H.  B.  Cresson, 
of  Philadelphia,  has  been  studying  certain  stakes  or 
piles,  which  were  first  pointed  out  to  him  nearly 
twenty  years  ago,  by  a  fisherman,  in  the  mud  at  the 
mouth  of  Naaman's  Creek,  a  small  tributary  of  the 
Delaware  River.  These  piles  are  the  first  indica- 
tion of  anything  in  North  America  resembling  the 
remains  of  lake  dwellings  in  Europe.  Mr.  Cres- 
son's  investigations  led  to  the  discovery  of  three 
distinct  localities,  near  each  other.  Around  these 
stations  were  found  a  very  important  and  instructive 
collection  of  stone  implements,  a  few  points  and 
fragments  of  bone,  and  a  human  tooth.  At  one 
station  a  number  of  fragments  of  rude  pottery  were 
found,  and  at  this  were  obtained  several  pile-ends, 
which  are  now  in  the  Peabody  Museum. 
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SOME  CURIOUS  TIME-KEEPERS. 

The  engraving  given  below  illustrates  a 
"puzzle-watch"  constructed  by  an  ingenious 
Frenchman,  M.  Schwab,  and  described  in 
Z.a  Nature.  It  is  of  the  same  class  as  the 
clocks  often  seen  in  jewellers'  windows, 
which  consist  only  of  a  glass  dial  and  hands, 
the  machinery  which  moves  them  being  con- 
cealed in  the  hands  themselves.  This  watch 
is  even  more  mysterious,  as  the  hands  are  too 
small  to  contain  any  hidden  machinery,  and 
the  dial  being  entirely  of  transparent  glass, 
there  seems  to  be  no  possibility  of  any  con- 
nection with  clockwork  ;  and  yet  the  watch 
goes  and  keeps  good  time. 


Fig.  I. 

Fig.  I.  Viewofwatch.  Fig. a.  Detailsofconceiiled  mechanism. 
Fig.  3.  Sectional  view.  C,  C,  outside  protecting  glasses;  J, 
dial-plate;  D,  space  in  which  the  hand.s  revolve;  E,  II,  G, 
three  wheels  connecting  the  hour  with  the  minute-hand;  A, 
glass  wheel  with  metallic  toothed  edge  transmitting  the 
movement  of  the  clockwork  to  the  hands;  F,  B.two  plates  of 
glass  8upi>orting  A  and  the  other  machinery. 

A  study  of  the  engraving  will  solve  the 
mystery.  In  Fig.  i  the  watch,  with  its  trans- 
parent dial,  is  shown,  and  in  Fig.  3  the  clock- 
work concealed  in  the  metallic  rim.  In  Fig. 
3  a  side  view  in  section  is  given,  from  which 
it  will  be  seen  that  a  wheel  of  transparent 
glass.,  the  periphery  of  which  is  provided 
with  a  metallic  gearing,  serves  to  transmit 
the  motion  to  the  hand.s.  The  minute-hand 
is  directly  attached  to  it,  and  the  slower 
motion  of  the  hour-hand  obtained  by  small 
gear  wheels  (Fig.  2)  concealed  by  the  orna- 
mentation around  the  centre  of  the  dial. 
There  are,  in  fact,  six  plates  of  glas.s  compos- 
ing the  watch  :  the  two  outside  ones  for  pro- 
tection, the  dial  plate  on  which  the  figures 
ate  painted,  and  two  other  plates  which  support 
the  moving  glass  plate  and  the  accessory 
machinery.  When  in  position  in  the  watch 
these  different  plates  cannot  be  seen,  and  the 


source  of  the  power  which  moves  the  hands 
is  completely  concealed. 

As  a  practical  use  for  a  watch  of  this  sort, 
it  has  been  suggested  that  it  may  be  placed  in 
a  magic  lantern,  and  its  image  projected  on  a 
screen  in  any  suitable  locality,  thus  taking  the 
place  of  the  more  expensive  illuminated 
clocks,  and  showing  the  time  at  all  hours  of 
the  night. 


Fig.  z. 

A  very  simple,  but  tolerably  accurate,  sun- 
dial is  shown  in  Fig.  2,  which  is  a  representa- 
tion of  one  made  in  England  in  the  last  century, 
when  they  were  quite  commonly  used  in  cer- 
tain districts,  in  place  of  the  more  expensive 
watches.  It  depends  upon  the  varying  height 
of  the  sun  above  the  horizon  during  the  day, 
and  not  upon  its  distance  from  the  meridian, 
as  with  an  ordinary  dial.  It  consists  of  three 
rings,  the  inner  one  moving  freely  between 
the  two  outer  ones.  On  the  outside  rings  are 
engraved  the  initial  letters  of  the  months  of 
the  year,  and  opposite  these,  on  the  inside, 
are  the  hours  of  the  morning  and  afternoon. 
The  movable  ring  is  pierced  with  a  small 
hole. 

It  is  evident  that  if  the  opening  in  the 
instrument  is  turned  towards  the  sun  at  sun- 
rise, a  luminous  spot  will  be  thrown  upon  the 
inside  of  the  ring,  and,  as  the  sun  mounts 
higher  in  the  sky,  the  spot  will  move  down- 
wards till  noon,  when  it  will  turn  and  move 
up  again  till  sunset,  and  it  is  only  necessary 
to  mark  the  hours  where  the  light  falls  for  a 
single  day  to  obtain  a  ready  means  of  learning 
the  time,  at  least  approximately  ;  but  a  cor- 
rection is  necessary  for  the  varying  height  of 
the  sun  at  different  seasons  of  the  year,  .so  the 
ring  with  the  opening  is  made  movable,  and 
once  a  month  is  moved  so  the  opening  comes 
opposite  the  initial  letter  of  that  month.  The 
extreme  error  of  this  instrument  is  not 
more  than  fifteen  minutes,  and  it  forms  a  very 
cheap  and  useful  substitute  for  a  watch.  | 

Fig.  3  shows  a  similar  dial  made  out  of' 
pasteboard,  which  any  one  can  copy  who 
takes  an  interest  in  the  matter.  A  circular 
box  answers  very  well  for  the  frame,  and  a 
long  slit  is  cut  in  the  rim,  corresponding  to 
the  space  between  the  initials  of  the  months. 
A  band  of  heavy  paper  pierced  with  a  small 
hole    answers    for    the     movable     ring,     and 


is  placed  so  as  to  cover  the  slit,  and 
moved  backward  and  forward  according  to 
the  season  of  the  year.  The  easiest  way  to 
find  the  position  of  the  letters  and  figures  is 
by  comparison  with  a  clock.  A  single  day's 
comparison  will  determine  the  position  01 
the  hour  figures,  and  on  the  first  of  each 
month  the  instrument  may  be  set  at  noon, 
and  the  initial  letter  of  that  month  written  in 
the  proper  place.  As  it  is  highly  important 
that  the  instrument  should  be  held  perfectly 
vertical  while  taking  an  observation,  it  is  sus- 
pended from  a  chain  by  which  it  is  held  in  the 
hand  while  it  is  turned  so  as  to  bring  the 
opening  to  face  the  sun,  when  the  spot  of 
light  falling  inside  the  ring  will  indicate  the 
hour  of  the  day.  A  small  plumb-line  may  be 
placed  inside  if  preferred. 

In  Fig.  2  the  mathematical  laws  governing 
the  instrument  are  indicated,  and  it  will  be 
seen  that  whatever  may  be  the  height  of  the 
sun  above  the  horizon  at  noon,  with  the  vary- 
ing seasons,  the  spot  of  light  indicating  the 
hour  will  always  fall  upon  the  same  place, 
provided  the  opening  is  moved  the  proper 
distance  upon  the  outside  of  the  ring.  It  will 
be  readily  understood  that  the  nearer  one 
approaches  the  equator,  the  more  accurate 
will  be  the  indications  of  this  instrument,  for 
there  the  elevation  of  the  sun  above  the  hori- 
zon varies  the  most  at  different  hours  of  the 
day,  while  at  the  poles  the  variation  is  almost 
imperceptible,  and  the  "sun-dial"  would 
always  indicate  the  same  time.  This  in- 
strument is  a  very  curious  and  novel  one, 
and  it  is  rather  remarkable  tliat  this  method 
of  determining  the  time  has  never  come  into 
more  extensive  usdT 


NOVEL  WOOD-JOINERY. 

The  accompanying  illustration  shows  some 
curious  ways  in   which   two   pieces  of  wood 


may  be  joined  together.  Apparently  the 
impossibility  of  separating  them  is  onlj' 
equalled  by  the    mystery  of  how  the}'  were 
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ever  put  together,  but  the  excellent  engraving 
(which  we  copy  froin  La  Nature)  shows 
that  the  whole  secret  consists  in  so  cutting 
them  that  they  slide  together  cornerwise,  and 
not  directly,  as  their  appearance  would  indi- 
cate. The  upper  figure  shows  an  apparent 
combination  of  two  ditterent  joints, — the  sim- 
ple tenon  and  the  swallow-tail  joint, — but,  in 
reality,  it  is  only  a  double  tenon. 

These  examples  are  of  special  interest  as 
examples  of  the  excellent  work  performed  ))y 
the  pupils  of  the  technical  school  at  (irenoble, 
and  those  of  our  Yankee  readers  who  have 
the  traditional  fondness  for  whittling  may  like 
to  try  and  see  if  they  can  perform  the  work 
etiuallv  well. 


AN  AUTOMATIC  RFCADING  LAMP. 
TuE  latest  and  most  ingenious  application  of  tlie 
penn^-in-the-slot  automatic  apparatus  is  the  adapta- 
tion of  tliis  principle  to  the  supply  of  electric  light 
in  the  shape  of  reading  lamps  for  railway  carriages, 
omnibuses,  tramcars,  etc.  The  lamp  in  question 
has  l5cen  patented  by  a  Leeds  firm.  The  lamp,  as 
originally  patented,  consists  of  a  clockwork  appara- 
tus, contained  in  a  box  sin.  by  ^in.  and  3in.  And 
by  introducing  a  penny  into  the  top  of  the  machine, 
and  subsequently  pressing  a  knob,  the  mechanism 
is  set  in  motion,  and  an  electric  light  obtained, 
which,  after  burning  for  half  an  hour,  is  automati- 
cally extinguished.  The  lamp  can,  moreover,  be 
extinguished  at  will,  by  pressing  a  second  knob. 
This  lamp  will,  it  is  stated,  be  in  use  in  the  course 
of  a  few  days  on  the  Great  Western  Railw.iy.  The 
lamps  are  lighted  from  an  accumulator,  which, 
placed  in  any  of  the  compartments  of  a  carriage, 
will  supply  with  electricity  the  whole  of  the  lamps 
in  the  carriage.  The  accumulator  can  thus  be 
changed  at  any  station  without  interfering  with  the 
light.  The  accumulators  will  be  charged  with  a 
forty  hours  supply.  A  remarkable  feature  is  that 
should  the  supply  of  electricity  fail,  or  should  the 
lamp  fail  to  act,  the  coin  deposited  is  automatically 
returned  to  the  operator.  The  lamps  will  be  fixed 
under  the  hat  rail  of  the  carriages,  and,  by  this 
means,  passengers  can,  when  leaning  back,  read  at 
their  ease. — Mechanical    World  {Eng.) 


INDUSTRIAL  MEMORANDA. 

TuK  Watch  Anatomizkd. — The  average  watch 
is  composed  of  175  dilVerent  pieces,  comprising  up- 
wards of  2,400  separate  and  distinct  operations  in 
its  manufacture.  The  balance  has  18,000  beats  or 
vibrations  per  hour,  i2,ofx),aSo  in  thirty  days, 
157,680,000  in  one  year.  It  travels  i  43-100  inches 
with  each  vibration,  which  is  equal  to  i)^  miles  in 
twenty-four  hours,  2i)2''-i  miles  in  thirty  days,  or 
3.558^^4  miles  in  one  year. 

Skinal  LioiiTs  FOR  Ships  and  LuiHTHousEs.— 
Jaksch  proposes  the  following  mixture  for  distress 
signals:  Barium  nitrate,  30  parts;  magnesium 
powder,  20  parts;  Hower  of  sulphur,  4  parts,  and 
beef  tallow,  7  parts.  The  tallow  is  added  in  a 
melted  state,  and  the  mixture  sifted.  This  mass  is 
filled  into  strong  zinc  boxes  4  inches  in  height  ;iiul  3 
in  diameter.  It  gives  for  20  seconds  a  light  of  20,000 
candles,  visible  in  clear  air  at  the  distance  of  60 
miles.  If  the  mixture  is  u.sed  for  rockets  the  tallow 
is  omitted. 

ACuKiousi.v  Considerate  Invention  has  been 
produced  by  a  Krenchman,  in  the  shape  of  a  noise- 
less clock,  for  use  more  especially  in  sick  rooms.  In 
pl.tce  of  the  usual  pendulum,  the  hands  are  set  in 
motion  by  the  unrolling  of  a  chain,  the  end  of  which 


s  fastened  to  a  buoy  floating  in  a  tank  of  liquid. 
This  fluid  escapes  at  a  uniform  rate,  and  can  be  util- 
ized to  feed  a  lamp  wick,  thus  giving  the  apparatus 
the  double  character  of  clock  and  lamp.  When  the 
lamp  is  lighted  the  necessary  diminution  of  liquid 
takes  place  by  combustion,  and  at  other  times  by 
carcfullj-rcgulated  dropping. 

To  Preserve  Sheet-iron  Smoke-stacks. — • 
According  to  a  correspondent  of  the  Ariisan,  a  sim- 
ple plan  of  preventing  sheet-iron  stacks  from  rusting 
is  as  follows  :  If,  before  raising  the  new  chimney, 
each  section,  as  it  comes  from  the  shop,  be  coated 
with  common  coal-tar,  then  filled  with  light  shav- 
ings and  fired,  it  will  resist  rust  for  an  indefinite 
period,  rendering  future  painting  unnecessary.  In 
proof  of  this,  he  cites  a  chimmey  which  was  erected 
in  1866,  treated  as  above  described,  and  is  today  as 
bright  as  it  was  the  d.ay  it  was  raised,  without  hav- 
ing a  particle  of  paint  applied  since.  The  theory 
by  which  he  accounts  for  this  result  is  that  the 
coal-tar  is  literally  burned  into  the  iron,  closing  the 
pores,  and  rendering  it  rust-proof 

Mineral  India  Rubber. — An  article  formerly 
considered  worthless  has  been  added  to  the  useful 
products,  and  is  known  as  mineral  India-rubber 
asphalt.  It  is  produced  during  the  progress  of 
refining  tar  by  sulphuric  acid,  and  forms  a  black 
material  very  much  like  ordinary  asphalt,  and  elastic 
like  India  rubber.  When  heated  .so  that  the  slimy 
matter  is  reduced  to  about  60  per  cent,  of  its  former 
size,  a  substance  is  produced  hard  like  ebony.  It 
can  be  dissolved  in  naphtha,  and  is  an  excellent 
non-conductor  of  electricity,  and  therefore  valuable 
for  covering  telegraph  wires  and  other  purposes 
where  a  non-conducting  substance  is  needed.  Dis- 
solved, the  mineral  India  rubber  produces  a  water- 
proof varnish.  The  manufacture  of  the  material  is 
said  by  an  exchange  to  be  profitable. 

OvertirfJing  a  Chimnev. — The  simple  and  suc- 
cessful method  by  which  a  high  chimney  was 
recently  overthrown  is  described  by  an  exchange. 
The  stack  was  one  hundred  feet  high  by  ten  feet 
square,  and  was  on  the  Griswold  Mills  property, 
New  Bedford,  Mass.  It  was  undermined  by  knock- 
ing out  the  bricks  on  the  west  and  north  sides,  and 
shored  up  by  planks  placed  in  the  apertures.  These 
planks  were  liberally  covered  with  tar  and  kerosene. 
When  the  time  arrived  for  felling  the  chimney,  they 
were  fired.  As  tliey  became  sufficiently  burned  to 
cease  to  support  the  chimney,  the  mass  settled  out 
of  the  perpendicular  to  the  north,  and  then  cracked 
and  fell  witli  a  crash  to  the  ground.  The  bricks  at 
the  top  were  scattered  over  quite  an  area,  while  the 
iron  coping  was  broken  in  quite  a  number  of  pieces. 
Along  the  length  of  the  chimney,  to  the  height  of 
sixty  or  seventy  feet,  masses  of  brick  for  a  length  of 
two  feet  or  more  clung  together,  and  did  not  break  up. 

A  New  y\NTi-FRiCTioN  Metal. — The  iridium 
anti-friction  metal  is  now  being  introduced  into 
England.  This  metal  has  undergone  some  very 
successful  tests  in  America,  Professor  Thurston 
having  compared  the  behaj  ior  of  a  brass  made  of 
this  alloy  with  one  of  the  Pennsylvania  Railro.ad 
Company's  standard  phosphor-bronze  bearings. 
The  tests  extended  over  eight  hours,  the  mean 
speed  of  revolutions  being  4(x)  per  minute.  The 
pressure  at  starting  on  each  brass  was  200  pounds, 
which  was  increased  by  an  additional  200  pounds  at 
the  end  of  every  two  hours.  The  behavior  of  the 
two  alloys  was,  it  is  stated,  practically  identical. 
The  iridium  metal  contains  no  iridium,  the  term 
apparently  being  used  simply  to  indicate  that  the 
material  is  a  hard  alloy,  though  it  has  a  low  melt- 
ing-point, and  can  be  cast  round  journals  in  place 
in  the  same  w.Ty  as  hahbitt-mctal.  If  desired,  how- 
ever, it  can  be  cast  and  machined  in  the  same  way 
as  ordinary  gun-metal. 


j^oiiie,  Barni,  aijd  Gartleu. 


THE  TOILET  TABLE. 

We  owe,  in  many  cases,  directly  to 
chemical  science  the  various  preparations 
and  devices  by  which  the  neatness  and  attrac- 
tiveness of  the  person  are  secured,  and  such  a 
simple  operation  as  washing  the  hands  is 
dependent  upon  complex  chemical  reactions, 
which  even  at  present  are  not  well  under- 
stood. Soaj)  is  a  combination  of  various 
fattv  acids  with  an  alkali,  such  as  soda  or 
potash,  and  is  a  true  chemical  salt.  When 
dissolved  in  water  and  applied  to  the  skin,  it 
has  the  property  of  'miting  with  the  greasy 
matters  secreted  by  it,  and  removing  them 
along  with  other  foreign  matter.  The  action 
is  similar  to  that  of  the  alkali  itself,  but  is 
greatly  weakened  and  modified  bv  the  fattv 
acids  with  which  the  alkali  is  combined  in  the 
soap.  A  double  decomposition  seems  to  take 
place  between  the  soap  and  the  matters  on 
the  skin,  forming  new  and  soluble  compounds. 

There  is  no  chemical  principle  involved  in 
the  brushing  of  the  hair  ;  but  we  may  men- 
tion the  curious  formation  of  electric  sparks, 
when  dry  hair  is  brushed  or  combed  in  cool, 
dry  weather.  If  this  is  done  in  a  dark  room, 
quite  good  sized  sparks  may  be  seen  playing 
around  one's  head  ;  and  this  phenomenon 
may  be  the  origin  of  the  legends  of  ancient 
heroes,  and  the  divine  fires  which  blazed 
about  them  in  their  infancy  without  burning 
them.  Similar  sparks  may  sometimes  be 
seen  in  winter,  wlien  woolen,  or,  more  espec- 
ially, silk,  underclothing  is  removed.  In  all 
these  cases,  the  electricity  is  simply  produced 
by  friction,  and  is  not  formed  in  the  body  by 
any  of  the  vital  processes.  "Electric"  hair- 
brushes or  combs  may  be  mentioned  only  to 
warn  our  readers  against  their  use,  as  they 
are  entirely  worthless.  They  not  onlv  pro- 
duce no  electricity  whatever,  but  if  the}-  did, 
it  would  not  iiave  the  slightest  effect  upon  the 
hair.  The  same  is  true  in  regard  to  the  so- 
called  electric  tooth-brushes,  hair-curlers, 
corsets,  and  all  the  rest  of  the  list. 

The  use  of  fatty  matters  as  a  dressing  for 
the  hair  dates  from  a  remote  antiquity,  but  it 
is  a  custom  better  honored  in  the  breach  than 
in  the  observance.  Their  use  is  uncleanl}-  in 
the  highest  degree,  and  they  serve  no  good 
purpose  whatever.  Hear's  grease  has  long 
had  a  great  reputation  as  a  dressing  for  the 
hair,  but  it  does  not  difier  from  any  other 
coarse  animal  fat,  and  possesses  no  particular 
beneficial  pioperties.  If  a  dressing  of  this 
sort  must  be  used,  a  solution  of  castor-oil  in 
cologne  water  is  perhaps  tiie  best,  or  va.scline  j 
is  a  most  excellent  unguent  which  never  turns 
rancid  ;  but  the  occasions  arc  very  few  where 
it  is  a  necessity. 

Hair  dyes  are  of  two  classes:  those  con- 
taining lead,  and  those  containing  siher. 
Neither  are  fit  to  u.sc,  and  serious  illnesses  ha\e 
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been  caused  by  them.  The  eflect  of  lead  is 
dependent  upon  the  presence  of  sulphur  in 
the  hair,  which  unites  with  the  colorless  salt 
in  the  dye,  forming  a  brown  or  black  sulphide 
of  lead.  With  silver  dyes,  the  well-known 
blackening  effect  of  light  is  added.  Dyes 
containing  silver  are  not  much  used  nowadays, 
as  the  bright  purple  tint  they  give  to  the  hair, 
while  it  may  be  highly  ornamental,  is  cer- 
tainly not  very  natural.  The  bleaching 
solutions,  lor  changing  dark  hair  to  an 
alleged  blonde  color,  consist  of  a  solution  of 
peroxide  of  hydrogen.  The  substance  only 
gives  a  dead,  unnatural,  grayish  hue  to  the 
hair,  and  is  always  to  be  avoided. 

Hair  restorers,  for  increasing  the  growth  of 
the  hair,  are  rarely  of  any  benefit,  and  usually 
owe  their  properties  to  cantharides  or  some 
similar  irritant  or  stimulating  substance. 
When  the  hair-producing  glands  are  inactive 
and  sluggish  in  their  action,  they  may  some- 
times be  stimulated  to  increased  activity,  but 
in  all  such  cases  the  advice  of  a  physician 
should  be  taken.  When  the  glands  are  de- 
stroyed, from  disease  or  any  other  cause,  it  is 
impossible  to  cause  the  hair  to  grow  again. 

Flesh  powder  should  consist  of  finely  pow- 
dered starch  or  rice  flour,  with  a  trace  of 
perfume,  or,  in  some  cases,  pulverized  talc 
may  be  used  instead.  Such  preparations  are 
not  objectionable,  but  only  the  best  qualities 
should  be  used,  as  the  cheaper  preparations 
are  often  very  coarse  and  impure.  Some 
years  ago  samples  of  powder  were  offered  for 
sale  in  England  which  contained  a  consider- 
able amount  of  arsenious  acid. 

The  various  cosmetics  and  washes  for  the 
skin  usually  contain  zinc,  bismuth,  lead,  or 
mercury.  They  are  really  nothing  but  paints, 
and  are  not  only  injurious  from  the  poisonous 
metallic  substances  they  contain,  but  they  fill 
up  the  pores  of  the  skin,  and  thus  increase 
the  troubles  they  are  supposed  to  remedy. 
A  bad  complexion  is  usually  dependent  upon 
constitutional  causes,  and  cannot  be  improved 
by  outward  applications. 

Cologne  water,  as  well  as  most  other  liquid 
perfumes,  is  a  solution  of  various  odoriferous 
gums  and  oils  in  very  pure  alcohol.  If  a  few 
drops  are  poured  into  a  glass  of  water,  the 
alcohol  is  so  much  diluted  that  the  dissolved 
substances  are  precipitated  out,  forming  a 
light  cloud  in  the  water.  The  perfume  indus- 
try is  a  very  extensive  one,  and  the  quality 
of  the  products  varies  all  the  way  from  very 
good  to  very  bad — principally  the  latter,  we 
should  judge  from  our  personal  experience. 

Tooth-powder  is,  or  should  be,  composed 
of  finely  powdered  chalk  and  soap.  Chalk 
has  a  scientific  interest,  in  that  it  is  made  up 
of  the  skeletons  of  myriads  of  microscopical 
animals,  which  lived  in  past  geological  ages, 
and  it  is  a  curious  thought  that  millions  of 
years  ago  certain  little  animals  lived  and  died, 
that  their    remains   might,    in    a   future   age, 


serve  to  cleanse  the  teeth  of  a  being  whose 
future  existence  was  not,  at  that  time,  even 
hinted  at  in  the  structure  of  any  living  organ- 
ism. 

As  to  the  more  objectionable  toilet  prepara- 
tions,— such  as  solutions  for  brightening  the 
eyes,  preparations  of  arsenic  for  the  complex- 
ion, blue  paint  to  imitate  the  veins  under  the 
skin,  enamels  for  covering  up  defects,  etc., 
— they  are  of  no  interest  or  value,  either 
scientific  or  practical,  but  are  both  dangerous 
and  useless,  and  to  be  avoided  under  all 
circumstances  ;  while  the  natural  cosmetics — 
pure  soap  and  water,  plain,  simple  food,  and 
correct  hygienic  habits — will  always  produce 
the  beauty  of  good  health,  which  is  its  best 
and  most  attractive  form. 


[Original  in  The  Popular  Science  JV.  m'S.] 
COCO,  CACAO,  AND  COCA. 

BY  FREd'k  LEROV  SARGENT. 
PART  I. 

Professor  Balfour*  has  recently  directed  the 
attention  of  botanists  to  the  very  prevalent  confu- 
sion which  exists  in  regard  to  the  spelling  of  the 
names  which  appear  above,  and  considers  it  high 
time  to  call  a  halt  in  the  continuance  of  errors,  into 
which  some  of  our  best  dictionaries  have  fallen. 
Not  only  is  the  real  etymology  obscured  by  the 
common  use  of  the  words  "cocoa-nut"  and  "cocoa," 
but  there  is  the  false  implication  that  the  same  kind 
of  plant  is  the  source  of  both  products,  and,  since 
the  drugs  coca  and  cocaine  have  lately  come  into 
prominence,  a  still  further  confusion  of  things  dis- 
tinct has  been  only  too  natural.  In  the  belief  that 
accurate  information  on  the  subject  would  be  of 
general  interest,  the  following  account  of  these 
three  plants  has  been  prepared. 

If  we  take  a  coco-nut  in  the  condition  it  comes  to 
our  markets,  i.  e.,  stripped  of  its  outer  husks,  it  will 
be  found  to  have  at  its  base  three  dark-colored  spots, 
which,  by  a  slight  stretch  of  the  imagination,  may 
be  fancied  to  resemble  the  eyes  and  mouth  of  a 
monkey,  the  nose  being  represented  by  the  apex  of 
the  rounded  end.  To  the  eacly  Portuguese  colonists 
in  India,  this  peculiarity,  it  is  said,  recalled  the 
facial  expression  assumed  by  a  monkey  when  utter- 
ing a  cry  that  sounds  like  co-co,  and  suggested  to 
them  the  name,  which,  in  their  language,  becomes 
coquo,  quoquo,  or  coco.  Although  this  derivation  is 
the  one  most  widely  accepted,  it  has  been  doubted 
by  certain  writers,  and  other  etymologies  proposed. 
One  connects  the  name  with  the  Arabic  gauzos  Indi 
OT  geuzos  Indi,  meaning  nux  Indica  (nut  of  India), 
a  name  by  which  the  fruit  was  early  known,  and 
which  appears  in  the  Turkish  equivalent,  cock-lndi. 
Other  sources  suggested  are  an  old  Egyptian  word 
kuku,  and  the  Greek  kokkos,  meaning  a  berry.  For 
the  botanical  name,  Linn:eus  forced  the  common 
name  into  a  Latin  form,  and  christened  the  plant 
Cocos  nucifera — the  nut-bearing  coco. 

What  is  of  especial  interest  for  our  purpose  is 
thai  none  of  these  derivations  support  the  spelling 
"cocoa."  To  answer  the  question,  "How,  then, 
can  such  a  spelling  have  arisen.'"  Professor  Balfour 
cites  the  following  quotation  from  Dr.  Murray : 

"The  spelling  'cocoa'  for  the  Cocos  nucifera  is  cer- 
tainly wrong,  and  due  merely  to  ignorance  or  con- 
fusion last  century.  All  the  people  who  knew  wrote 
'coco,'  and  only  those  who  thought  that  'coco'  and 
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'cacao'  were  the  same,  or  otherwise  knew  imper- 
fectly, wrote  'cocoa.'  I  cannot  say  absolutely  who 
first  did  so ;  I  have  a  quotation  from  Thomson's 
seasons  with  cocoa : 

'Give  me  to  drain  the  cocoa's  milky  howl'; 

but  I  suspect  (and  hope)  that  this  is  only  in  later 
editions.  Dr.  Johnson,  who  rightly  wrote  'coco,' 
pi.  'cocoes,'  in  his  Life  of  Drake,  written  1779,  did 
not  know  the  difference  between  'coco'  and  'cacao,' 
when  he  made  his  dictionary  in  1755,  and  so,  after 
explaining  'cocoa'  as  cacoatal.  Span.,  and  therefore 
more  properly  written  'cacao,'  he  actually  illustrates 
it  by  a  quotation  from  Miller  for  Cocos  nucifera 
(which  Miller  himself  wrote  'coco'),  and  another 
from  Hill's  Materia  Medica  for  the  'cacao'  of  South 
America,  thus  identifying  the  two.  I  strongly  sus- 
pect this  blunder  of  the  Doctor's  was  the  source  of 
all  subsequent  confusion. 

"Bailey's  Dictionary,  in  every  edition  from  1721 
to  Johnson's  time,  completely  separated 

'  Coco-tree :     An  Indian  tree,  much  like  a  date-tree,  the  nut  ot 

\vhich  contains  a  sweet  suhstance,'  etc., 
from 
'Cocao,  Cacao,  Cacoa:     An  Indian  nut,  of  which  chocolate  is 

made.' 

"Botanists  and  careful  writers  long  after  that 
stuck  to  'coco,'  as  does  also  Tennyson  in  Enoch 
Arden  : 

'The  slender  coco's  drooping  crown  of  plumes.' 

"I  shall  certainly  use  'coco'  in  the  dictionary,  and 
treat  'cocoa'  as  an  incorrect  by-form." 

The  coco-nut  is  a  palm,  and  in  appearance,  as  in 
worth,  is  one  of  the  most  noble  members  of  that 
family,  which  Linnieus  called  the  "Princes  of  the 
Vegetable  Kingdom."  Throughout  the  tropics  the 
coco-nut  trees  form  a  most  imposing  feature  of  the 
landscape,  their  cylindrical  trunks  rising  from  sixty 
to  one  hundred  feet,  and  surmounted  by  a  circle  of 
graceful  pinnate  leaves,  about  twenty  feet  in  length, 
and  perhaps  with  a  cluster  of  fruits,  each  nearly  as 
large  as  a  man's  head.  They  thrive  best  at  the  sea- 
shore, and,  in  many  of  the  islands  of  the  Pacific, 
form  the  chief  part  of  the  vegetation.  Growing  in 
such  situations,  the  large  fruits  often  fall  into  the 
water.  They  float  easily,  and,  being  somewhat 
boat-like  in  form,  seem  well  fitted  for  transportation 
by  winds  and  ocean  currents.  The  seeds,  moreover, 
retain  their  vitality  under  such  circumstances  long 
enough  to  be  carried  vast  distances,  and  this  makes 
it  easy  to  account  for  the  very  wide  distribution  of 
coco-nut  trees  in  both  the  old  and  the  new  world. 

When  we  find  a  plant  thus  widely  distributed,  it 
becomes  a  difiicult  matter  to  decide  what  region  was 
its  original  home.  In  the  case  of  the  coco-nut, 
those  who  have  given  the  matter  the  most  study  are 
divided  as  to  whether  it  is  a  native  of  tropical 
America  or  tropical  Asia.  DeCandolle,  in  his 
Origin  of  Cultirated  I'lants,  after  a  careful  review 
of  much  conflicting  evidence,  favors  the  theory  of 
an  origin  in  the  East  Indian  Archipelago.  It  is 
certain  that  in  that  region  there  are  the  surest  indi- 
cations of  an  ancient  cultivation,  and  we  find  toda^- 
that  it  is  there  that  the  natives  best  know  how  to 
make  full  use  of  the  many  products  which  this  plant 
affords. 

The  comparatively  small  use  which  we  make  of 
what  comes  to  us  from  the  coco-nut,  gives  us  but  a 
poor  idea  of  the  importance  this  plant  assumes  in 
tropical  countries.  As  in  grazing  regions  the 
wealth  of  a  man  is  reckoned  by  the  number  of  ani- 
mals he  owns,  so  where  the  coco-nut  is  cultivated, 
he  is  the  richest  who  owns  the  most  trees.  The 
extent  to  which  this  is  carried  is  amusingly  illus- 
trated by  a  case  cited  by  Sir  J.  Emerson  Trennent, 
as  coming   up    for   trial   in    the    Ceylonese   district 
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court,  "in  which  the  matter  in  dispute  was  a  claim 
to  the  2,5-oth  part  of  ten  of  the  precious  trees." 

The  most  important  products  come,  of  course, 
from  the  nuts,  of  which  a  good  tree  will  produce 
about  sixty  a  year.  The  milk-like  fluid  contained  in 
the  cavitv  of  the  large  seed  is  highly  prized  as  a 
beverage  in  tropical  countries,  and  the  white  meat 
forms  a  very  important  article  of  diet.  By  boiling 
and  pressing  this  part  of  the  nut,  an  oil  is  obtained, 
which,  by  further  treatment,  may  be  separated  into  : 
(i)  a  solid  part,  largely  used  in  the  manufacture  of 
stearine  candles,  and  (2)  a  fluid  portion,  which  is 
burned  in  lamps.  Large  quantities  of  the  oil  are 
exported  and  used  for  various  purposes,  among 
which,  perhaps,  the  most  interesting  is  the  making 
of  a  marine  soap,  which  gives  a  lather  with  salt 
water. 

Occasionally  there  occurs  within  the  nut  a  small 
stony  concretion  of  a  bluish-white  color,  which  has 
been  appropriately  called  a  "coco-nut  pearl."  The 
name  "vegetable  bezoar"  has  also  been  applied  to 
them,  to  express  their  analogy  with  similar  calculi 
found  in  the  alimentary  canal  of  cattle.  In  India 
these  stones  are  known  as  "calapittes"  (from  calappa, 
the  Malayan  name  of  the  coco-tree),  and  through- 
out India,  China,  and  the  Malay  Archipelago  these 
vegetable  pearls  are  eagerly  purchased  by  the 
natives  and  used  as  an  amulet  of  extraordinary 
virtue. 

The  hard  shell  of  the  nut  is  made  into  drinking 
cups,  spoons,  lamps,  and  similar  vessels.  Running 
through  the  thick  husks  of  the  fruit  are  numerous 
very  tough  fibres,  which,  after  macerating  for  sev- 
eral months  in  salt  water,  are  easily  separated  by- 
beating,  and  are  then  extensively  used,  under  the 
name  of  coir-fihre,  as  material  for  cordiige,  mats, 
brooms,  and  as  a  substitute  for  curled  hair  in  uphol- 
stery. 

The  young  flowers  and  theircovcringare  copiously 
supplied  with  a  sweet  sap,  which  constitutes  the 
famous  palm-wine,  or  "toddy,"  and,  according  to 
Mr.  A.  Smith,*  is  obtained  in  the  following  man- 
ner:  "As  soon  as  the  spike  makes  its  appearance 
among  the  leaves,  a  toddyman  ascends  the  tree,  and 
securely  binds  it  with  thorngs,  so  that  it  cannot 
expanil.  lie  then,  for  three  successive  mornings, 
beats  the  lower  part  of  the  spike  with  a  short  baton, 
and  on  the  four  following  mornings,  in  addition  to 
the  beating,  he  cuts  a  thin  slice  off  the  end;  and  on 
the  eighth  day  the  sap,  or  toddy,  begins  to  flow,  and 
is  collected  in  an  earthenware  jar  tied  on  the  end  of 
the  spike.  A  tree  continues  to  yield  toddy  for  four 
or  live  months,  the  toddyman  ascending  the  tree 
every  morning,  to  empty  the  jar,  and  at  the  same 
time  to  cut  a  fresh  slice  oft"  the  end  of  the  spike." 
The  drink  thus  obtained  is  intoxicating,  and,  when 
distilled,  makes  a  sort  of  brandy  known  as  "arrack." 
A  very  good  vinegar  is  made  from  the  sap,  and, 
when  boiled  down,  it  yields  palm-sugar,  or  "jag- 
gery," considerable  quantities  of  which  are  exported. 

The  leaves  are  much  prized  as  a  material  for 
thatching  houses,  and  are  also  used  lor  plaiting  into 
mats,  baskets,  hats,  and  fans.  Combs  for  the  hair 
are  made  from  the  leaf-stalks,  and  h  very  good  sieve 
is  aftbrded  by  a  brown  network  of  fibres  from  the 
base  of  the  leaves.  The  large  terminal  bud,  made 
up  of  the  unexpanded  leaves,  is  a  good  deal  like  a 
cabbage,  and  is  cooked  and  eaten  in  the  same  way. 

As  in  palms  generally,  so  with  the  coco-tree, — the 
outer  part  of  the  trunk  becomes  very  hard  as  the 
plant  grows  old,  and  so  forms  a  valuable  timber, 
largely  used  for  building  purposes  and  furniture, 
and  exported  under  the  name  "porcupine  wood,"  as 
a  fancy  wood  for  cabinet-makers. 

There  are  various  minor  uses  which  we  have  not 

*Lindley  and  Moore's  Treasury  of  Botany,  p.  157. 


mentioned,  but  enough  has  been  said  to  show  that 
a  native  of  the  tropics  can,  from  this  tree  alone, 
obtain  about  all  the  necessaries  of  life  and  some 
decided  luxuries. 

(Concluded  in  next  number.) 


[Original  in  The  ppputar  Science  News.\ 
TWO  CURIOUS  PLANTS. 

BY    S.     E.     KENNEDY. 

Among  the  curiosities  of  plant  life,  there  are  two, 
common  to  this  locality,  which  have  attracted  my 
attention.  These  are  the  Monotropa,  or  Indian 
Pipe,  and  the  Aphyllon,  or  Broom  Rape. 

The  word  Monotropa  is  composed  of  two  Greek 
words,  signifying  "one"  and  "to  turn,"  in  reference 
to  the  summit  of  the  stem  being  turned  to  one  side. 
It  is  furnished  with  scale-like  bracts  instead  of  leaves, 
which,  together  with  the  sepals,  petals,  and  scape, 
are  of  a  dirty  white  color.  All  portions  of  the  plant 
communicate  to  the  touch  a  disagreeable  clammy 
sensation,  which,  no  doubt,  gave  rise  to  the  name 
of  Corpse  Plant. 

The  species  M.  nniflora  is  often  called  Indian  Pipe, 
the  color  and  shape  of  the  long  flower  scape  and 
single  terminal  flower  reminding  one  of  an  old  clav 
pipe.  This  curious  plant  is  rich  in  names,  among 
which  we  find  Bird's  Nest,  suggested,  no  doubt,  by 
its  ball  of  tangled  fibrous  roots.  The  good  old 
grandmothers  call  it  Fit  Plant,  and  administer  it  as 
a  medicine  to  those  of  their  unfortunate  posterity 
who  are  afflicted  with  this  malady. 

The  specimens  obtained  in  this  locality  have  been 
found  in  chestnut  woods,  at  the  base  of  trees,  upon 
the  strength  of  which  it  is  supposed  to  live.  I  find 
that  if  I  would  examine  this  curious  parasite  I  must 
do  it  quickly,  as  it  soon  blackens  upon  exposure  to 
light.  I  have  never  been  fortunate  enough  to  obtain 
a  specimen  of  the  M.  hypopiiys,  called  also  False 
Beechdrops  and  Pine-sap.  Gray  says  it  is  usually 
found  in  oak  and  pine  woods,  and  that  it  bears  a 
scaly  raceme  of  several  fragrant  flowers. 

Somewhat  resembling  this,  though  belonging  to 
another  order,  is  the  Aphyllon,  or  Naked  Broom 
Rape.  The  generic  name  is  from  the  Greek,  and 
signifies  "without  leaves."  The  species  I  have 
before  me  is  A.  uniflora,  or  One  F"lowered  Cancer 
Root. 

From  the  short  subterranean  stem,  there  rises  in 
a  cluster  two  or  three  slender  naked  peduncles,  four 
to  five  inches  high,  each  bearing  a  single  terminal 
flower.  The  regular  five-cleft  calyx  is  of  the  same 
color  as  the  yellowish-brown  flower  scape.  The 
somewhat  irregular  corolla  has  a  curved  tube  with 
a  spreading  border,  also  five-cleft,  purplish-white, 
the  lower  segments  separated  by  two  yellow  bearded 
folds.  Although  no  diminutive  flower,  its  beauty  is 
much  enhanced  by  the  aid  of  a  glass,  bringing  out 
a  brilliancy  of  coloring  of  the  inner  portion  which 
the  unaided  eye  may  not  discover.  Not  the  least 
interesting  part  of  the  flower  is  the  broad  two-lipped 
stigma  and  perfectly  arranged  capsule. 

This  interesting  plant  belongs  to  the  order 
Orobanchacea',  or  Broom  Rape  Family,  all  the  mem- 
bers of  which  live  parasitic all\  upon  the  roots  of 
other  plants. 

Moosup  Valley,  R.  I.,  August  i. 


CONFPXTIONKRS'  COLORS. 

The  confectioner  who  would  sell  his  wares  must 
not  only  gratify  the  palate,  but  please  the  eye.  It  is 
to  meet  this  latter  requirement  he  colors  his  confec- 
tions, and  not  to  satisfy  his  own  artistic  proclivities. 

As  to  the  beautiful  yellow  of  some  of  his  handi- 
work, no  confectioner  will  admit  the  soft  impeach- 
ment that  he  uses  anything  but  yolks  of  eggs,  but 
that  in  some  cases,  at  least,  the  Galliis  hniickioa,  rnr. 


dowestifNS,  has  never  had  anything  to  do  with  a  yel- 
low coloration  is  fairly  assumable.  In  such  cases 
turmeric  is  used,  and  is  not  only  innocuous,  but 
healthful,  and  in  India  is  extensively  employed  in 
cookery,  not  only  for  its  color,  but  also  for  its  tonic 
and  stimulant  properties.  A  druggist  in  certain 
neighborhoods  might  find  a  ready  sale  for  a  concen- 
trated decoction  of  it. 

Green  is  generally  a  color  looked  upon  with  sus- 
picion, suggesting  thoughts  of  arsenic  and  the 
undertaker.  Spinach  is  the  thing  now  most  exten- 
sively used  in  the  trade,  sap  green  having  been 
ruled  out  of  court.  Druggists  might  prepare,  and 
profitably  sell,  a  green  color  for  confectionery  by 
beating  one  pound  of  spinach  in  a  stone  mortar, 
and  afterwards  rubbing  it  through  a  fine  sieve. 
One  pound  fine  sugar  is  then  to  be  incorporated 
with  it.  The  quantities  to  be  used  for  coloring  will 
depend  entirely  on  the  shade  of  green  required. 

A  chocolate  color  may  be  produced  by  essence  of 
coffee,  and  burnt  onions  are  the  best  browning  for 
soups  and  gravies. 

The  coloring  power  of  saffron  is  known  to  every- 
body, but  the  flavor  it  also  imparts  is  not  often 
required. — Druggist. 


GLEANINGS. 

Remove  Broken  Eggs. — Eggshells  should  never 
be  given  to  hens,  as  they  will  learn  the  vice  of  egg- 
eating  thereby.  When  an  egg  is  broken  in  the  nest 
or  yard,  it  should  be  removed  as  soon  as  discovered. 
A  hen  seldom  begins  to  eat" egg  shells  until  she 
finds  one  broken  by  accident,  or  until  she  becomes 
accustomed  to  egg  shells  that  may  be  thrown  into 
the  yard. 

Hen  Manure. — The  statement  that  the  droppings 
of  one  hen  per  year  are  worth  fifty  cents  is  going  its 
annual  round.  An  exchange  says:  "We  have 
kept  about  one  hundred  hens,  on  the  average,  but 
find  them  credited  with  only  five  dollars  on  our 
book  for  manure,  or  five  cents  each.  Ten  cents  is 
the  very  highest  that  we  would  be  willing  to  allow 
for  the  annual  manure  crop  from  each  hen." 

Hanging  Baskets,  well  filled  with  healthy, 
growing  plants,  are  the  finest  objects  in  the  window 
garden.  For  this  purpose  the  dwarf  nasturtium  is 
a  fitting  subject.  Fill  your  basket  with  light,  grav- 
elly soil,  put  in  a  few  seeds  of  the  desired  kind,  and 
keep  well  watered,  and  by  the  time  the  basket  is 
wanted  for  its  position  it  will  be  well  filled,  and  will 
remain  an  object  of  beauty  the  entire  winter. 

Fool)  Value  of  an  Egg. — Prof.  Fresenius,  of 
Wiesbaden,  after  a  long  series  of  chemical  analyses, 
declares  that  an  egg  contains  as  much  nourishment 
as  a  pound  and  an  ounce  of  cherries,  a  pound  and  a 
quarter  of  grapes,  a  pound  and  a  half  of  russet 
apples,  two  pounds  of  gooseberries,  and  four  pounds 
of  pears;  and  that  114  pounds  of  grapes,  127  pounds 
of  russet  apples,  192  pounds  of  pears,  and  327 
pounds  of  plums,  are  equal  in  nourishment  to  lOO 
pounds  of  potatoes. 

Starvinc;  Plants. — Plants  may  be  smothered 
while  growing  upon  the  richest  soil.  This  is  one  of 
the  best  illustrations  of  the  law  of  the  survival  of 
the  fittest.  A  hundred  oat  plants,  for  example,  may- 
be growing  upon  an  area  only  large  enough  for 
fifty.  They  all  pass  the  period  of  germination,  for 
contact  with  neighbors  does  not  matter  then.  The 
early  stages  of  growth  may  be  safely  passed,  because 
all  the  plants  are  small,  and  require  little  space  and 
a  small  amount  of  nourishment.  But  the  time 
comes  when  the  food  is  insuliicient  and  the  space 
too  limited.  It  may  be  that  if  all  are  evenlv  ad- 
vanced, there  will  be  a  survival  of  them  all,  but  in 
an  imperfect  condition.  Oats  or  an3'  other  cereal 
sowed  too  thickly  will  not  yield  a  good  crop;  each 
stem  is  slender  and  starved. 
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The  conflict  between  the  electricians  in 
regard  to  the  power  of  the  current  to  produce 
instant  death,  when  used  for  the  execution  of 
criminals,  shows  no  signs  of  abating ;  but, 
meanwhile,  preparations  for  the  execution  of 
the  condemned  murderers  in  New  York  are 
almost  completed.  The  whole  matter  has 
been  purposely  enveloped  in  a  mist  of  uncer- 
tainty by  rival  electric  light  companies,  petty 
politicians,  and  those  misguided  s\nipathizers 
with  criminals,  who  are  almost  as  dangerous 
to  society  as  the  criminals  themselves.  There 
is  not  the  slightest  reason,  scientific  or  practi- 
cal, why  a  current  of  electricity  cannot  easily 
be  produced  of  a  strength  sufficient  to 
instantly  kill  the  person  through  whose  body 
it  is  sent,  and,  as  the  speed  of  electricity  is 
greater  than  the  passage  of  a  sensation  along 
the  nerves,  it  is  probable  that  such  a  death 
would  be  absolutely  painless, — although  that 
is  not  an  especially  important  matter,  when 
we  consider  the  lack  of  enterprise  of  the 
average  murderer  in  devising  painless  meth- 
ods of  death  for  /its  victims.  In  connection 
with  this  subject,  an  article  on  another  page 
upon  the  physiology  of  hanging  will  be  read 
with  interest. 


Experiments  with  Brown-Sequard's  al- 
leged elixir  of  life  continue  to  be  reported 
in  the  daily  papers,  with  varying  results,  but 
no  reliable  tests  have  yet  been  published  in 
the  medical  journals.  We  consider  the 
whole  matter  a  piece  of  sensational  rubbish, 
entirely  unworthy  the  attention  that  has  been 
given  it,  and  predict  that  before  manv  days 
the  new  elixir  will  have  gone  to  that  bourne 
where  Bergeron's  sidphuretted  hydrogen  injec- 
tions, and  many  similar  discoveries,  now  rest 
in  peaceful"  oblivion.  As  an  instance  of  the 
lack  of  scientific  knowledge  of  certain  experi- 
menters, we  note  that  one  physician  carefully 
sterilized  the  fluid  before  injection.  We 
presume  the  same  train  of  reasoning  would 
lead  him  to  heat  vaccine  lymph  above  the 
boiling  point  before  performing  the  operation 
of  vaccination. 


The  selection  of  an  emblematic  national 
flower  has  been  much  discussed  recently,  and 
the  great  majority  of  people  seem  to  be 
equally  divided  between  the  golden  rod  and 
the  trailing  arbutus.  The  former  is  found  in 
all  parts  of  the  country,  and  is  a  brilliant  and 
handsome  flower,  attractive  to  everybody  but 
those  afllictcd  with  hay  fever.  The  arbutus, 
however,  is  connected  in  the  minds  of  every- 
one with  one  of  the  most  important  events  in 
our  history, — the  settlement  of  the  Pilgrims, — 


and  is,  moreover,  a  beautiful  and  sweet- 
scented  flower,  blossoming  in  the  first  days  of 
spring  with  true  American  enterprise,  and 
hiding  itself  under  the  moss  and  leaves  with 
— let  us  hope — characteristic  American  mod- 
esty. If  it  were  not  limited  to  such  a  small 
section  of  our  country,  we  should  certainly 
vote  in  its  favor,  but,  taking  everything  into 
consideration,  we  are  inclined  to  select  the 
gaudy  golden  rod  as  the  most  available  flower. 


A  MOST  irreverent  stroke  of  lightning  re- 
cently passed  through  the  Jeflerson  Physical 
Laborator}'  of  Harvard  University — that  mag- 
nificent building  devoted  to  the  study  of 
electric  currents,  and  the  means  of  protection 
against  their  destructive  effects.  We  do  not 
know  whether  the  building  was  provided 
with  lightning  rods  or  not,  but  old  Jupiter 
Tonans  must  have  considered  it  an  excellent 
joke  when  he  heard  of  the  audacity  of  his 
messenger  in  penetrating  into  the  very  sanc- 
tum of  electrical  investigators  ;  or,  perhaps, 
the  inspiring  motive  was  revenge  for  the 
scientific  tortures  inflicted  by  inexperienced 
students  upon  the  long-sufl'ering  batteries, 
dynamos,  and  resistance  coils.  Fortunately, 
no  harm  was  done  to  either  person  or  prop- 
erty, and  the  professors  and  students  have 
now  an  entirely  new  subject  for  study  and 
investigation. 

-»*v 

The  health  department  of  New  York  City 
have  made  public  the  remarkable  fact  that 
the  death  rate  in  tenement  houses  is  less  than 
that  of  the  general  death  rate  of  the  city,  the 
figures  being  22.71  and  26.33  pc  thousand, 
respectively.  This  is  certainly  very  impor- 
tant and  hard  to  explain,  it  true  ;  but  we  doubt 
very  much  the  reliability  of  such  statistics, 
when  the  difficulty  of  obtaining  accurate 
returns  from  a  tenement  house  population  is 
considered,  especially  in  a  city  of  the  size  of 
New  York.  The  much  larger  birth  rate 
among  this  class  of  people  seems  not  to  have 
been  taken  into  account,  but  it  woidd  evi- 
dently have  an  important  eflect  upon  the 
average  rate  of  mortality. 


Apropos  of  the  birth  rate  of  different  coun- 
tries, it  may  not  be  generally  known  that  the 
birth  rate  of  Ireland  is  less  than  that  of  any 
European  country  but  France,  Russia  standing 
at  the  head  of  the  list.  Emigration,  appar- 
ently, has  a  very  favorable  eflect  upon  tlic 
fecundity  of  the  Celtic  race. 


An  interesting  example  of  the  progress  of 
the  Japanese,  lies  before  us  in  the  shape  of  a 
report  upon  the  recent  volcanic  eruption  of 
Bandai-San,  which,  it  will  be  remembered, 
caused  so  great  a  destruction  of  life  and  prop- 
erty. The  report  is  written  in  English  by 
two  members  of  the  Tokio  University,  Pro- 
fessors Sekiya  and  Kikuchi,  and  the  printing, 
engraving,    and    general    appearance    of    the 


work  are  equal  to  that  done  in  any  occidental 
country.  The  report  also  gives  evidence  of 
the  high  scientific  attainments  of  the  authors, 
who  are  by  no  means  unknown  in  scientific 
circles  outside  their  own  country. 


It  is  an  undecided  question  whether  dreams 
take  place  during  sleep  or  only  in  the  inter- 
vals between  sleeping  and  waking.  A  case 
was  recently  related  to  us  by  a  person  whf) 
was  suddenly  and  completely  awakened  in 
the  middle  of  the  night,  when  slumber  is 
supposed  to  be  most  profoimd.  A  well- 
defined  dream  was  experienced,  which  un- 
doubtedly took  place  at  the  moment  of 
awakening,  as  it  is  not  likely  that  it  would 
have  been  remembered  if  it  had  occurred  at 
an  earlier  hoiu"  of  the  night.  From  this  and 
other  considerations  we  are  inclined  to  the 
opinion  that  a  sound  sleep  is  alwavs  a  (beam- 
less  one. 


Proi-essor  Dolbear,  in  a  communication 
to  Scietice.,  suggests  a  new  explanation  of  the 
cause  of  auroras,  holding  it  to  be  due  to 
changes  in  the  magnetic  field  of  the  earth, 
which  is  considered  as  a  great  magnet,  in- 
stead of  to  electrical  currents  in  the  upper 
regions  of  the  air.  He  compares  the  lumi- 
nous phenomena  of  the  aurora  to  those  exhib- 
ited in  Crooke's  high-vacuum  tubes,  and 
considers  the  rarefaction  of  the  air  at  the 
altitudes  where  the  auroras  occur  as  compara- 
ble to  that  existing  in  those  tubes.  The 
theory  is  a  plausible  one,  and  may  be  here- 
after developed  into  a  rational  explanation  of 
the  mysterious  polar  illuminations. 


THE  YELLOWSTONE  PARK. 

In  the  northwest  corner  of  Wyoming  Ter- 
ritory, in  the  heart  of  the  Rocky  Mountain 
chain,  there  is  a  tract  of  country  about  sixty 
miles  square,  which  contains,  perhaps,  more 
natural  curiosities  and  wonders  than  can  be 
found  in  any  other  locality  in  the  world.  It 
seems  as  if  the  forces  which  constructed  the 
earth  had  here  run  riot,  and,  when  among 
the  geyser  basins,  one  seems  to  be  living  in 
some  former  geological  era,  so  different  are 
the  conditions  and  scenery  around  him. 

The  term  "park"  is  a  misnomer,  as  it  is 
only  a  park  in  that  it  has  been  withdrawn 
from  settlement  by  the  government,  and  is 
under  the  general  care  and  guardianship  of  a 
company  of  soldiers.  Good  roads  have  been 
built  through  it  in  various  directions  by  the 
government,  and  comfortable  hotels  erected 
by  private  enterprise  at  the  principal  points 
of  interest.  Otherwise  the  country  is  left  in 
its  natural  condition  of  wildness,  and,  except 
in  the  tourist  season,  is  only  occupied  by  the 
numerous  wild  animals  which  make  up  its 
fauna. 

In  some  past  age  the  region  has  l>een  the 
scene  of  great  volcanic  activity,  and  it  is  to 
the  comparatively  slight  action  now  remain- 
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iiig  that  its  peculiar  features  are  clue.  Forma- 
tions of  lava  and  volcanic  rock  are  everywhere 
abundant,  and  the  present  activity  of  the  sub- 
terranean fires  is  shovv^n  by  the  innumerable 
springs  of  boiling  water  which  gush  out  of 
the  ground  almost  everywhere.  It  is  impos- 
sible to  say  from  what  depth  these  waters 
come,  but  it  is  probably  very  great,  as  their 
temperature,  as  shown  by  the  geysers,  is  often 
above  the  ordinary  boiling  point. 

The  waters  ot  these  springs  are  quite 
strongly  charged  with  mineral  matter,  prin- 
cipally soluble  silica.  As  the  water  cools  and 
is  exposed  to  the  air,  this  silica  is  deposited 
as  geyserite,  or  silicious  sinter,  a  variety  of 
opal.  Immense  deposits  of  this  mineral,  cov- 
ering many  acres,  occur  in  the  vicinity  of  the 
springs,  and  it  is  deposited  in  forms  of  the  most 
marvellous  delicacy  and  beauty.  The  waters 
are  usually  of  a  blue  or  green  tint,  and  of  the 
most  exquisite  clearness,  while  the  iron  and 
other  substances  contained  in  them  color  the 
formations  with  beautiful  shades  of  brown, 
yellow,  orange,  and  red.  They  aie  sti-ongly 
impregnated  with  sulphuretted  hydrogen,  and, 
while  not  considered  unwholesome  to  drink, 
are  usually  avoided  by  the  guides  when  other 
water  is  to  be  obtained. 

One  of  the  most  remarkable  circumstances 
is  the  apparent  independence  of  the  different 
springs.  In  some  localities  we  find,  only  a 
few  feet  apart,  and  at  different  levels,  simple 
boiling  springs  of  widely  different  colors, 
spouting  geysers, — whose  periods  vary  from 
one  minute  to  several  weeks, — craters  of 
boiling  mud,  little  "frying-pans"  or  vents  of 
hissing  steam  and  sulphurous  gas,  and  larger 
vents  giving  off  clouds  of  steam  and  roaring 
like  the  escape-pipe  of  a  steamboat ;  and 
the  springs  constantly  'change  from  one  type  to 
the  other.  It  is  not  a  "fish-story,"  but  an 
actual  fact,  that  trout  may  be  caught  in  the 
brooks,  and,  without  being  removed  from  the 
hook,  can  be  dropped  into  a  boiling  spring 
near  by  and  completely  cooked,  in  such  close 
proximity  are  the  surface  and  subterranean 
.  waters. 

The  geysers  are  the  most  wonderful  phe- 
nomena of  all,  and  are  nowhere  else  in  the 
world  found  in  such  abundance  and  perfec- 
tion. They  do  not,  apparently,  differ  in 
appearance  from  an  ordinary  spring,  but,  at 
greater  or  less  intervals  of  time,  the  water  is 
thrown  into  agitation  by  the  escape  of  steam, 
and  shortly  a  column  of  boiling  water  rushes 
forth  to  a  greater  or  less  height,  and  continues 
playing  for  a  varying  interval  of  time,  when 
it  subsides,  and  all  is  quiet  until  the  next 
eruption.  The  period  between  the  eruptions 
varies  from  one  minute  to  two  or  three 
weeks,  and  the  height  of  the  stream  from  one 
foot  to  three  hundred  feet.  The  finest  and 
largest  geysers  are  rather  irregular  in  their 
action,  but  there  is  one  remarkable  exception, 
— the  "Old    Faithful"    geyser,    which    every 


sixty-five  minutes  throws  out  an  immense 
column  of  water  and  steam  to  a  height  of 
two  hundred  feet.  The  Excelsior,  the  largest 
geyser  in  the  world,  formerly  ejected  a  column 
of  water  seventy-five  feet  in  diameter  to  a 
height  of  three  hundred  feet ;  at  present  these 
eruptions  have  ceased,  but  may  be  renewed  at 
any  time. 

The  cause  of  the  action  of  the  geysers  is 
undoubtedly  owing  to  a  sudden  explosion  of 
water  heated  above  the  boiling  point,  and  we 
give  below  the  explanation  offered  by  Bunsen, 
which  is  probably  correct : 

"A  geyser  does  not  find  a  cave  or  even  a  perpendic- 
ular tube  ready-made  out  of  which  to  flow,  but,  like 
a  volcano,  forms  its  own  crater.  If  alkaline,  the 
water  will  hold  silica  in  solution,  and  the  silica  will 
be  deposited  about  the  spring.  Thus  a  mound  and 
tube  are  gradually  built.  For  a  long  tiine,  a  spring 
of  this  cliaracter  may  boil,  but  not  be  violently 
eruptive,  the  circulation  maintaining  nearly  an 
equal  temperature  in  every  part  of  the  tube.  But, 
as  the  tube  becomes  longer,  and  the  circulation 
more  and  more  impeded,  the  difference  of  tempera- 
ture in  the  water  in  the  upper  and  lower  parts  of  the 
tube  grows  greater  and  greater,  until,  at  length,  the 
boiling  point  is  reached  below,  while  the  water 
above  is  comparatively  cool.  The  water  in  this 
tube,  being  hotter  the  deeper  it  lies,  reaches  the 
boiling  point  somewhere  below.  The  column  of 
water  in  the  tube  is  augmented  by  the  flow  from 
tributary  hot  springs  at  different  levels  beneath  the 
surface,  until  at  length  the  pressure  is  sufiiciently 
great  to  generate  steam  far  down  below.  This 
steam,  in  its  effort  to  escape,  at  first  forces  up  the 
water  in  the  tube  until  it  overflows  the  basin  at  the 
surface.  By  means  of  this  overflow  the  pressure  in 
every  part  of  the  tube  is  diminished ;  but  a  large 
body  of  water,  before  very  near  the  boiling  point,  is 
instantly  converted  into  steam,  which  rushes  up- 
ward through  the  tube,  projecting  the  column  of 
water  which  has  confined  it  high  into  the  air.  With 
this  water  a  large  volume  of  steam  is  also  carried  off: 
but  the  steam  continues  to  escape  from  the  tube 
some  time  after  the  water  is  exhausted.  The  pre- 
monitory rumblings  before  an  eruption  are  only  a 
simmering  of  the  water  on  a  great  scale." 

Some  of  the  geysers  may  be  roused  to  action 
at  any  time  by  throwing  soap  into  them,  as 
the  proprietor  of  a  Chinese  laundry  situated 
directly  over  one  discovered  to  his  great  dis- 
comfiture, but  the  reason  of  this  action  is 
unknown. 

It  is  impossible  to  give  any  satisfactory 
explanation  of  the  phenomena  presented  in 
this  remarkable  region.  They  are  undoubt- 
edly due  to  the  action  of  subterranean  heat 
upon  abundant  streams  of  underground 
water,  but  from  whence  the  water  comes,  or 
how  far  below  the  surface  are  the  remains  of 
the  volcanic  fires,  no  one  knows.  We  can 
only  admire  and  wonder  at  the  marvellous 
manifestations  of  natural  forces,  and  leave 
future  investigators  to  trace  them  to  their 
sources. 

A  word  should  also  be  said  in  regard  to 
the  natural  beauty  of  the  great  falls,  and  canon 
of  the  Yellowstone  river.  The  .stream  at  one 
point  in  its  course  makes  a  perpendicular 
plunge  of  over  three  hundred  feet  into  a  canon 


a  thousand  feet  in  depth.  The  sides  of  the 
canon  are  of  the  most  brilliant  shades  of 
yellow,  red,  and  brown,  due  to  the  presence 
of  iron  and  sulphur  in  the  soil.  Innumerable 
dikes  of  lava  have  been  in  past  ages  injected 
from  below  into  the  overlying  formation, 
and,  as  the  stream  has  cut  its  way  back 
through  the  softer  soil,  these  dikes  are  left 
projecting  from  the  sides  of  the  canon,  form- 
ing a  scene  of  wildness  and  beauty  quite 
indescribable.  In  fact,  no  written  description 
can  ever  do  justice  to  our  great  national  won- 
derland ;  it  must  be  seen  to  be  comprehended, 
and  the  arrangements  for  the  comfort  and 
pleasure  of  the  tourist  are  now  so  excellent, 
that  the  already  large  number  of  visitors  will 
most  certainl)'  constantly  increase  from  year 
to  year. 


WHAT     IS     A     SCIENTIFIC 
EDUCATION } 

An  article  upon  "Practical  Education," 
written  by  one  who  was  formerly  an  editorial 
assistant  upon  this  paper,  and  published  in 
the  last  number,  naturally  suggests  some 
thoughts  as  to  what  a  scientific  education 
should  be,  using  the  word  in  its  widest  sense, 
and  not  limiting  it  to  the  special  study  of  the 
forces  and  phenomena  of  nature.  Without 
discussing  the  question  of  public  versus  pri- 
vate education,  or  the  wisdom  of  the  immense 
expenditure  of  public  money  in  this  direction, 
which  is  universal  in  this  country,  it  will  be 
admitted  by  everyone  that  the  results  of  our 
systems  of  elementary  eduaition  are  not 
commensiu'ate  with  the  money  and  labor 
expended  upon  them. 

The  fir.st  essential  in  a  scientific  education 
is  that  the  child  should  learn  to  read,  write, 
and  perform  the  simplest  arithmetical  calcu- 
lations. This  knowledge  is  equally  necessary 
for  all,  and  it  is  eminently  proper  that  the 
first  years  of  school  life  should  be,  hs  is 
usually  the  case,  almost  entirely  devoted  to 
those  branches.  But  once  they  are  attained, 
the  unfortunate  pupil  is  crammed  with  an 
intellectual  hash  of  dead  and  living  languages, 
grammar,  geography,  mathematics,  literature, 
physiology  and  hygiene,  mental  philosophy, 
ancient  and  modern  history,  book-keeping, 
evidences  of  Christianity,  natural  and  physical 
science,  and  a  hundred  other  studies,  of  which 
no  one  mind  could  digest  the  hundredth  part, 
until  graduation  day  or  lirain  fever  brings 
the  long-desired  relief.  Such  a  pupil,  if  he 
survives,  after  being  graded  "perfect"  in  phy- 
sics, will,  very  likely,  take  .stock  in  the  Keeley 
motor,  or  some  similar  scheme ;  or,  after 
completing  his  course  in  mental  j)hilosophy 
and  physiology  with  honors,  become  an  ar- 
dent believer  in  the  mind-cure. 

Such  an  education  will,  undoubtedly,  give 
a  thin  veneering  of  culture  to  those  possess- 
ing it,  but,  to  our  mind,  what  is  much  more 
to  be  desired  is  an  education  which  will  best 
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develop  the  intellectual  faculties  to  the  full 
extent  of  their  varying  powers  in  dirtereiit 
individuals,  and  fit  them  to  be  of  the  best  use 
to  their  possessors  in  the  infinitely  ditVering 
conditions  of  their  after  life.  The  conditions 
of  adult  life  are  different  in  almost  every  indi- 
vidual, and  it  is  the  height  of  absurdity  to 
hold  that  any  one,  or  even  a  dozen  fixed 
courses  of  study,  will  be  of  direct  practical 
benefit  to  the  pupils  who  take  them.  The 
object  of  preliminary  education — that  is,  up 
to  the  time  when  the  college  coinse  is  usiiallv 
commenced — should  be  to  give  a  good,  solid 
foundation,  upon  which  the  individual  him- 
self must  erect  the  superstructure  as  the  cir- 
cumstances of  his  after  life  may  determine. 

A  scientific  education,  then,  should  be  one 
in  which  the  observing  faculties  are  trained 
to  the  utmost  accuracy,  so  that  a  true  and 
accurate  comprehension  of  facts  may  be 
obtained,  and  next  the  rcasotii?ig  faculties  so 
developed  that  the  logical  value  of  the  ob- 
served facts  may  be  properly  estimated. 
Very  few  persons  are  able  to  properly  observe 
and  comprehend  any  unusual  occurrence. 
Let  a  teacher  question  the  members  of  his 
class  separately  in  regard  to  any  circumstance 
which  may  have  happened  out  of  the  com- 
mon course,  and  the  chances  are  that  he  will 
have  as  many  difterent  accounts  as  there  are 
scholars  who  saw  it.  Let  him  ask  their 
opinion  upon  any  political  or  social  question 
of  the  day,  and,  in  nine  cases  out  of  ten,  the 
answer  will  simply  be  the  opinion  of  some 
older  person,  or  of  their  favorite  newspaper, 
— somewhat  changed  in  language,  it  is  true, 
but  without  the  slightest  trace  of  any  inde- 
pendent thought. 

Now  it  is  just  these  deficiencies,  which  are 
common  to  every  untrained  mind,  that  it 
should  be  the  object  of  education  to  remove, 
and  the  question  arises  as  to  what  course  or 
system  of  study  is  best  for  this  purpose.  It  is 
impossible  to  lay  down  any  rigid  course,  or 
certain  definite  stutlies  suitable  for  everyone  ; 
the  individual  tendencies  of  each  student 
must  l)e  taken  into  consideration,  and  it  is  as 
much  the  manner  in  which  the  instruction 
is  given  as  in  the  subject  itself  which  deter- 
mines success  or  failure.  One  pupil  may 
excel  in  mathematics, — an  excellent  discipline 
for  the  reasoning  faculties  alone,  —  while 
another  may  be  imablc  to  comprehend  a 
simple  algebraic  formida,  and  jet  have  a 
wonderful  knowledge  of  the  habits  of  animals 
and  plants,  or  spend  all  his  spare  time  exper- 
imenting with  chemical  substances  and  such 
scientific  apparatus  as  he  may  be  able  to  pro- 
cure. Even  the  dead  languages  may  be 
made  useful,  although  we  must  confess  to 
thinking  that,  in  a  practical  or  scientific 
method  of  education,  a  very  little  Greek  or 
[vatin  will  go  a  great  ways. 

Adniittiiig,  then,  that  the  individual  pecu- 
liarities of  a  child's  inind   must  be  considered 


first  of  all,  we  would  recommend  the  study  of 
the  laws,  phenomena,  and  forces  of  nature  as 
of  the  very  highest  value  as  a  means  of  men- 
tal discipline,  to  say  nothing  of  their  eminently 
practical  value.  They  all  rest  on  a  basis  of 
absolute  fact,  and  when  once  the^  are  properly 
comprehended  and  their  logical  value  esti- 
mated, the  student  has  acquired  something 
definite,  and  not — as  in  the  purely  literary 
studies — something  that  rests  merely  iqjon 
the  opinion  of  someone  else,  and  liable  to  be 
changed  at  any  time.  The  pupil  should  be 
introduced  at  an  early  age  to  the  great  king- 
dom of  Nature  about  him,  and  taught  to 
observe  the  animals  and  plants,  the  rocks  and 
minerals,  and  the  heavenly  bodies,  and  to 
note,  their  habits,  characteristics,  and  move- 
ments. Later  on,  he  may  be  taught  the  hiws 
governing  them,  but  always  with  the  idea 
that  he  is  to  do  the  work  himself,  and  not  to 
blindly  accept  what  the  teacher  may  tell  him. 
The  essence  of  science  is  skepticism.  He 
should  undertake  original  work  from  the 
very  beginning,  even  if  it  is  of  the  most  sim- 
ple kind,  for  every  fact  observed,  every  eiTect 
reasoned  back  to  its  cause,  is  of  infinitely 
more  value  to  him  than  pages  of  text-books 
committed  to  memory,  only  to  be  forgotten 
after  that  useless  relic  ol'  medieval  barbarism, 
the  "examination." 

Physical  geography,  geology,  mineralogy, 
an<l  botany  can  always  be  illustrated  in  one's 
own  locality,  and  the  connection  between  the 
most  ordinary  actions  of  life  and  the  great 
fundamental  principles  of  nature,  should 
always  be  impres.sed  upon  the  mind.  Physi- 
ology and  anatomy  should  be  given  a  place 
in  such  a  course,  and  taught  for  their  .scientific 
value,  and  not  for  the  purpose  of  indoctrinat- 
ing the  ideas  of  any  particular  class  of 
reformers.  Elementary  mathematics  are  a 
most  admirable  mental  discipline,  if  the  stu- 
dent is  capable  of  comprehending  them,  and 
the  French  and  German  languages  are  of  the 
highest  practical  value  ;  but  the  main  object 
should  always  be  to  teach  the  student  to 
observe  and  reason  correctly,  and,  when  this 
is  accomplished,  he  is  ready  to  take  up  and 
study  intelligently  and  profitably  such  other  ad- 
vanced courses— whether  literary,  artistic,  phil- 
osophical, mathematical,  linguistic,  or  techni- 
cal— as  his  natural  predilections  may  indicate, 
or  the  circumstances  of  his  after  life  require. 
Everyone  must,  after  all,  educate  himself,  and 
the  true  fimction  of  the  teacher  is  to  direct 
and  guide  the  eflbrts,  and  not  to  cram  the 
mind  with  a  certain  amount  of  knowledge  in 
a  given  time,  with  the  sole  end  in  view  of 
having  his  pupil  attain  a  certain  "percentage," 
or  pass  a  formal  examination. 


THE  MICROSCOPE  PRIZE. 

In  the  Jiuie  nimiber  of  the  Science  News 
we  offered  a  prize  of  a  micro.scope  to  the 
scientific  amateur  first  sending  us  some  new 


discovery  or  observation  in  natiual  or  physi- 
cal science.  The  first  communication  received 
was  from  W.  E.  McLaine,  of  Haverhill, 
Mass.,  who  reported  a  new  locality  for  the 
Anemone  cylindrica, — a  rather  rare  flower 
in  that  section, — and  to  whom  the  microscope 
was  awarded.  We  must  also  make  mention 
of  an  observation  by  George  F.  Perry,  of 
Boston,  who  has  found  that  certain  specimens 
of  trap-rock  show  a  distinct  magnetic  polarity, 
and  a  very  interesting  account  of  a  combat 
between  a  wasp  and  spider  by  L.  A.  Frierson, 
both  of  which  are  published  in  full  in  other 
columns.  The  studies  of  fossil  ferns  by  F. 
Hearne  Crockard,  of  Benwood,  West  Vir- 
ginia, are  also  worthy  of  notice.  The  plan 
of  offering  a  prize  for  amateur  work  has, 
in  this  case,  been  very  successful,  and,  at 
some  future  time,  we  intend  to  repeat  the 
ofier,  with  the  conditions  so  modified  that 
the  most  distant  readers  of  the  Science  Nevv.s 
shall  have  an  equal  chance  with  those  living 
near  the  city  where  it  is  published. 


[Specially  Observed  lor  'Pke  Popular  Science  A'ews.] 
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TEMPERATURE. 


Average  Thermometer. 


At  7  A.  M. 
At  2  p.  M. 
At  9  p.  M. 
Whole  Month 


Last  19  Julys 


75-35° 
67.65- 
70.04° 


Lowest.     Highest.   Range 


60° 
61° 
57° 
57° 


6S;05' 
in  18SS, 


77 
S3° 
76° 


74-So' 
in  18S7. 


26° 


5-Ss° 


The  lowest  point  reached  by  the  mercury  the  past 
month  was  57°,  on  the  evening  of  the  15th,  the 
coolest  day,  also,  in  the  month,  having  an  average 
of  60*^;  while  the  highest  point  was  83  \  on  the  8th, 
but  the  30th  was  the  warmest  day,  with  an  average 
of  76.66'^.  The  last  three  days  were  very  warm, 
averaging  76".  The  entire  month  was  1.29"  below 
the  average  for  July.  The  range  of  temperature  the 
past  month  was  very  small  (only  26°),  having  been 
less  but  once  (25°  in  1877)  in  nineteen  years,  show- 
ing unusual  uniformity. 

SKY. 

The  face  of  the  sky,  in  93  observations,  gave  39 
fair,  17  cloudy,  28  overcast,  and  9  rainy, — a  percent- 
age of  only  41.9  fair.  (Between  the  usual  hours  of 
observation,  seven  other  rainy  observations  were 
noted,  making  sixteen  in  all.)  The  average  fair  in 
July  for  nineteen  years  has  been  61.2,  with  extremes 
of  41.9  in  1889,  and  76.3  in  1878,  showing  great 
cloudiness  tlie  last  month.  July  and  August  are 
usually  our  two  fairest  months,  but  this  year  July 
ha?  fallen  below  the  average  of  the  most  cloudy — 
December.  Yet  we  had  several  fine  days  during  the 
month.     The  first  morning  was  foggy. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  has  been 
remarkable  for  July,  being  9.27  inches,  while  the 
average  for  the  last  twenty-one  Julys  has  been  only 
3.29,  with  extremes  of  1.20  in  1S8S,  and  9.27  in  1S89. 
This  large  amount  was  well  distributed  through  the 
month,  or  it  might  have  resulted  in  great  damage ; 
1.28  inches  fell  on  the  3d  and  4th,  .07  on  the  nth, 
1.50  on  the  15th,  1.52  on  the  20th,  .41  on  the  23d, 
2.15  on  the  27th,  .42  on  the  29th,.  and  1.92  on  the 
30th  and  31st,  with  several  traces  of  rain  on  other 
days.     By  adding  1.97  inches,  which  fell  August  ist, 
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we  had  11.25  inches  in  thirty  inid-summer  days, — 
nearlj  one-fourth  the  average  amount  of  the  whole 
year  (46.61.)  Thunder  and  lightning  occurred  on 
the  17th  and  23d,  but  not  with  much  severity  in  this 
locality.  This  extreme  amount  of  rainfall,  in  con- 
nection with  corresponding  cloudiness,  has  been 
very  unfavorable  to  the  farmers  in  gathering  their 
hay  and  grain  harvests.  The  amount  of  precipita- 
tion since  January  ist  has  been  35.81  inches,  while 
the  average  for  these  seven  months  the  last  twenty- 
one  years  has  been  only  27.97,  showing  a  surplus  of 
7.84  inches. 

PRESSURE. 

The  average  barometer  the  past  month  was 
29.969  inches,  with  extremes  of  29.72  on  the  23d,  and 
30.24  on  the  2d, — a  range  of  only  .52  inch.  The 
average  for  the  last  sixteen  Julys  has  been  29.925, 
with  extremes  of  29.820  in  1884,  and  29.976  in  1887, 
— a  range  of  .156  inch.  The  sum  of  the  daily  varia- 
tions was  2.99  inches,  giving  an  average  daily 
movement  of  .096  inch.  This  average  in  the  last 
sixteen  Julys  has  been  .091,  with  extremes  of  .074 
and  .118.  The  largest  moveinents  were  only  .20  on 
the  3d  and  24th,  and  .18  on  the  20th  and  23d.  Not- 
withstanding so  much  rainfall,  the  atmospheric 
waves  have  been  slight,  being  usually'  much  more 
so  in  the  warmer  than  in  the  colder  months. 

WINDS. 

The  direction  of  the  wind,  in  93  observations, 
gave  16  N.,  o  S.,  12  E.,  14  W.,  5  N.  E.,  14  N.  W.,  4 
S.  E.,  and  28  S.  W. — an  excess  of  3  northerly  and 
35  westerly  over  the  southerly  and  easterly,  and  in- 
dicating the  average  direction  the  past  month  to 
have  been  W.  4°  54'  N.  The  westerly  winds  have 
uniformly  prevailed  over  the  easterly  in  July  for 
twenty  years,  by  an  average  of  42.95  observations, 
and  the  southerly  over  the  northerly,  with  two  ex- 
ceptions, (three  observations  each  in  1888  and  1889), 
by  an  average  of  19.55;  thus  indicating  approxi- 
mately the  general  average  direction  of  the  wind  in 
July  to  be  W.  24°  28'  S.  Hence  the  winds  the  past 
month  have  been  29°  22'  less  southerly  than  usual. 
The  relative  progressive  distance  travelled  by  the 
wind  the  past  month  was  35.13  units,  and  during 
the  last  twenty  Julys  943.7  such  units,  an  average  of 
47.18,  —  showing  more  opposing  winds  the  last 
month  than  usual. 

In  brief,  the  past  month  thus  appears  to  have 
been  cooler  than  usual ;  the  most  cloudy,  and  by 
far  the  most  rainy,  with  winds  the  most  northerly, 
of  any  July  during  the  last  twenty  years. 

D.  W. 

Natick,  August  5,  1889. 


[Specially  Computed  for  The  Popular  Science  New8.\ 
ASTRONOMICAL  PHENOMENA  FOR 
SEPTEMBER,  1889. 
Mercury  is  in  aphelion  on  September  10,  and  at 
greatest  eastern  elongation  ten  days  later — on  Sep- 
tember 20.  The  apparent  distance  of  the  planet 
from  the  sun  is  over  26°,  but  the  conditions  are  not 
favorable  for  visibility,  as  the  planet  is  about  12° 
.south  of  the  sun,  and  sets  soon  after.  Venus  is  a 
morning  star,  rising  a  little  less  than  three  hours 
before  the  sun,  and  the  distance  from  the  sun  is 
gradually  diminishing.  On  the  morning  of  Sep- 
tember 26  there  will  be  a  close  conjunction  of  Venus 
with  Saturn,  the  former  being  south  of  the  latter 
about  one  diameter  of  the  moon.  Mars  is  a  morn- 
ing star,  rising  a  little  more  than  two  hours  before 
the  sun.  It  has  begun  to  come  nearer  the  earth 
and  grow  brighter,  but  it  will  be  some  months 
before  the  change  is  very  noticeable.  The  planet  is 
moving  eastward,  and  on  the  morning  of  September 
20  passes  Saturn  just  one  minute  to  the  south,  a 
distance  too  small  to  be    seen   by   the    naked   eye. 


The  time  of  nearest  approach  is  3  A.  M.,  eastern 
time.  They  are  then  below  the  horizon  at  all 
places  in  the  United  States,  except,  possibly,  the 
extreme  eastern  portions ;  but,  as  they  separate  only 
about  one  minute  per  hour,  they  will  still  be  very 
close  together^after  they  rise  for  other  parts  of  the 
country.  Jupiter  is  in  quadrature  with  the  sun  on 
September  21,  and  is  the  brightest  object  in  the 
southwestern  sky  in  the  evening.  It  is  moving 
slowly  eastward,  in  the  constellation  Sagittarius. 
It  is  occulted  by  the  moon  on  the  evening  of  Sep- 
tember 3,  the  phenomenon  being  visible  in  the 
United  States.  In  the  east  the  occultation  takes 
place  about  10  P.  M.  It  is  not  worth  while  to  make 
any  nearer  prediction,  as  the  time  for  one  place  dif- 
fers from  that  for  another.  The  following  eclipses 
of  Jupiter's  satellites  may  be  seen,  the  phenomena" 
all  taking  place  near  the  upper  right-hand  quadrant, 
as  seen  in  an  inverting  telescope.  Time,  eastern 
standard. 

I.  R.  September  5,  i2h.  iim.  A.  M. 

III.  D.  September  6,  I2h.  44m.  A.  M. 

I.  R.  September  6,  6h.  39m.  P.  M. 

II.  R.  September  11,  9h.  34m.  P.  M. 

I.  R.  September  13,  8h.  34m.  P.  M. 

II.  R.  September  19,  i2h.  12m.  A.  M. 

I.  R.  September  20,  loh.  3oni.  P.  M. 

I.  R.  September  28,  I2h.  25m.  A.  M. 

I.  R.  September  29,  6h.  53m.  P.  M. 

Saturn  is  now  getting  far  enough  away  from  the 
sun  to  be  seen.  It  is  a  morning  star,  in  the  constel- 
lation Leo,  and  is  moving  eastward.  By  the  end  of 
the  month  it  rises  about  three  hours  before  the  sun. 
It  passes  about  1°  north  of  Regulus  on  September 
18.  Uranus  is  in  the  constellation  Virgo,  in  the 
western  sky,  in  the  early  evening.  It  is  north  of 
Spica  {Alpha  Virginis.)  Neptune  is  in  Taurus,  and 
rises  about  midnight. 

The  Constellations.  —  The  positions  given  hold 
good  for  latitudes  diifering  not  much  from  40°  north, 
and  for  10,  9,  and  8  P.  M.  for  the  beginning,  middle, 
and  end  of  the  month,  respectively.  Cygnus  is 
directly  overhead.  Delphinus,  high  up,  and  Capri- 
cornus,  low  down,  are  on  the  southern  meridian. 
Piscis  Australis  is  below  Capricornus,  and  not  quite 
up  to  the  meridian.  Aquarius  is  to  the  left  of  Cap- 
ricornus, at  about  the  same  altitude.  After  Aquarius 
come  Pisces  and  Aries,  the  latter  being  almost  due 
east  at  about  lo"  altitude.  Taurus  is  just  rising,  a 
little  north  of  east.  Pegasus  is  between  Pisces  and 
the  zenith ;  and  Andromeda  is  above,  and  a  little  to 
the  north  of  Aries.  Cassiopeia  is  to  the  right,  and 
a  little  above  the  pole  star.  Perseus  is  low  down  in 
the  northeast,  and  Auriga  is  just  rising  below  it. 
Draco  is  to  the  west  of  the  meridian.  Ursa  Minor 
is  mainly  to  the  west  of  the  pole  star,  at  about  the 
same  altitude.  Ursa  Major  is  below  the  pole,  a 
little  to  the  left.  Lyra  is  just  to  the  west  of  the 
zenith,  with  Hercules,  Corona  Borealis,  and  Bootes 
below  it,  the  last  being  near  the  horizon,  a  little 
north  of  west.  Scorpius  is  setting  in  the  southwest, 
with  Ophiuchus  above  it.  Sagittarius  is  low  down 
in  the  south,  a  little  west  of  the  meridian,  and 
Aquila  is  high  up,  between  Sagittarius  and  Cygnus. 

M. 
Lake  Forest,  III.,  August  i,  1889. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent 
stamp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

QtiESTiONS  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

C.  S.  H.,  Mich. — What  is  puzzolana.' 
Answer. — It  is  a  volcanic  sand,   occuring  in   the 
vicinity  of  Rome,  and  is  used  in  large  quantities   in 
the  manufacture  of  cement.     It  is  probably  formed 


by  the  crumbling  or  partial  decomposition  of  lava, 
and  is  essentially  a  silicate  of  alumina,  lime,  and  a 
few  other  bases. 

W.  B.  D.,  Penn. — Is  there  any  danger  of  a  col- 
lapse of  the  earth's  crust  from  the  loss  of  subterra- 
nean pressure,  caused  by  the  boring  of  wells  for 
natural  gas,  which  are  very  numerous  in  this  re- 
gion .' 

Answer. — There  is  no  possible  danger  from  such 
a  cause,  and  all  the  newspaper  stories  in  regard  to 
it  are  simply  sensational  nonsense.  The  gas  cavi- 
ties (if  there  are  any  cavities)  are  so  far  below  the 
surface  of  the  earth,  that  the  crust  is  amply  thick 
enough  to  support  its  own  weight.  (2)  As  to  the 
probable  exhaustion  of  the  gas  supply,  nothing  is 
definitely  known,  and  we  can  only  await  future  de- 
velopments. 

A.  E.,  Mass. — I  have  two  solutions  of  82  per  cent, 
and  40  per  cent.,  respectively.  In  what  proportions 
shall  I  mix  them  to  make  a  75  per  cent,  solution.'' 

Answer. — The  difterence  between  82  and  75  is  7, 
and  between  40  and  75,  35.  Divide  one  by  the 
other  and  we  obtain  5.  Therefore,  you  must  use  5 
parts  of  the  82  per  cent,  solution  to  one  of  the  40 
per  cent.  For  additional  rules  upon  this  class  of 
problems,  you  can  refer  to  the  department  of  alli- 
gation, or  medial  proportion,  in  any  aritmetic. 

C.  S.  W.,  New  York. — While  a  piece  of  soft  iron 
adheres  to  a  magnet,  does  it  possess  any  magnetism 
itself,  or  is  it  always  unmagnetizable .' 

Answer. — It  is  a  true  magnet,  that  is,  it  possesses 
magnetic  polarity  as  long  as  it  remains  under  the 
influence  of  the  inducing  magnet.  In  the  case  of 
soft  iron,  the  magnetism  is  only  temporary,  and  dis- 
appears when  the  inducing  magnet  is  removed ;  but 
with  steel,  the  magnetism  thus  induced  remains 
permanently. 

N.  P.  C,  England. — What  are  the  final  products 
from  the  explosion  or  combustion  of  gunpowder.' 

Answer. — The  products  are  naturally  somewhat 
variable  with  different  specimens  of  powder  and  dif- 
ferent conditions  of  combustion,  but  certain  careful 
experiments  made  in  your  country  gave  as  the  sub- 
stances present  in  the  solid  residue,  the  carbonate, 
sulphate,  sulphide,  sulpho-cyanide,  and  nitrate  of 
potash,  carbonate  of  ammonia,  sulphur,  and  char- 
coal ;  in  the  gaseous  products,  carbonic  dioxide  and 
oxide,  nitrogen,  sulphuretted  hydrogen,  marsh-gas, 
hydrogen,  and  oxygen,  the  amounts  present  decreas- 
ing in  the  order  given. 


LITERARY  NOTES. 


Numbers  Universalized:  An  Advanced  Algebra,  by- 
David  M.  Sensenig,  M.  S.  Published  by  D. 
Appleton  &  Co.,  New  York. 

This  volume  is  intended  as  an  advanced  elemen- 
tary algebra,  and  will  be  made  Part  First  of  a  higher 
algebra  soon  to  be  completed.  It  is  especially 
adapted  to  schools  preparing  students  for  college, 
and  to  advanced  classes  in  high  and  normal  schools. 
In  treatment,  too  great  simplicity  has  been  avoided; 
yet  care  has  been  exercised  to  everywhere  keep 
intact  the  logical  sequence  of  thought,  and  thus  pre- 
vent the  discussions  from  becoming  unnecessarily 
abstruse  and  difficult.  It  is  evidently  most  excel- 
lently adopted  to  its  purpose,  and  will  be  found  a 
most  useful  text-book  for  the  study  of  this  difficult 
but  important  subject. 


Messrs.  P.  Blakiston,  Son  &  Co.,  of  Philadelphia, 
have  published  V^olume  III.,  Part  I.,  of  Allen's  Or- 
ganic Commercial  Analysis  ($4.50.)  We  have  before 
spoken  of  the  great  technical  value  of  this  work, 
which  renders  it  indispensable  to  analytical  chem- 
ists, and  need  only  say  that  the  present  volume — 
which  treats  of  the  phenols,  aromatic  acids,  tannins, 
and  dye-stuffs — is  of  equal  value  with  the  preceding 
ones.  Part  11. — treating  of  the  organic  bases,  cyan- 
ogen compounds,  albuminoids,  etc. — will  shortly  be 
published,  completing  the  work. 


Pamphlets,  etc.,  received  :  Report  on  Tuberculosis 
in  Cattle,  by  the  Rhode  Island  State  Board  of  Health  ; 
Suspension  in  the  Treatment  of  Affections  of  the 
Spinal  Cord,  by  Alexander  B.  Shaw,  M.  D.,  St. 
Louis;  The  Senses,  Five  or  Sevenf  by  William  M. 
McLaury,  M.  D.,  New  York;  Foi-ty-eighth  Annual 
Announcement  of  the  St.  Louis  Medical  College; 
Report  of  the  Wisconsin  State  Board  of  Health,  and 
Report  of  the  Division  of  Forestry,  U.  S.  Department 
of  Agriculture. 
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RUDIMENTARY  ORGANS. 

One  of  the  strongest  confirmations  of  the 
Darwinian  theory  of  descent  is  found  in  the 
existence  of  rudimentary  organs  in  animals, 
which,  while  subsening  no  useful  purpose, 
still  exist  as  an  inheritance  from  some  lower 
form  of  life  to  which  they  were  both  useful 
and  necessary. 

One  of  the  most  familiar  examples  in  the 
human  body  is  that  of  the  nails.  These 
appendages  are  really  of  no  particular  use, 
and  render  no  sei-vice  in  the  struggle  for 
existence.  Artificial  uses  have  been  found 
for  them,  it  is  true ;  we  could  hardly  open 
our  pen-knives  without  their  aid,  but  this  is  a 
case  where  their  previous  existence  has  sug- 
gested a  subsequent  use.  The  nails  suggested 
the  common  type  of  knife-blade,  but  they 
were  certainly  not  developed  through  many 
generations  of  knife-opening  beings,  with  the 
survival  of  those  best  fitted  to  open  their 
knives  with  promptness  in  case  of  trouble. 
It  is  only  when  we  look  back  among  the 
lower  animals,  and  see  how  important  a  part 
of  their  means  of  ofiense  and  defense  the  nails 
become,  that  we  realize  that  our  digital 
appendages  are  simply  the  useless  degenerate 
forms  of  those  which,  in  some  very  remote 
progenitor,  were  of  the  greatest  importance 
to  his  comfort  and  safety. 

The  hair  may  be  considered  as  another 
worthless  inheritance  of  ours,  and  the  occa- 
sional cases  where  it  grows  quite  thickly 
upon  the  body  as  a  partial  reversion  to  some 
former  type.  It  is  a  curious  fact  that  it  still 
grows  luxuriantly  upon  the  head,  where  it  is 
of  very  little  use,  and  its  presence  there  is 
hard  to  be  explained,  except  by  considering 
it  as  an  ornamental  appendage,  like  the  bril- 
liant plumage  of  birds,  thus  bringing  into 
play  the  principle  of  sexual  selection.  The 
fact  that  women  rarely  become  bald  adds 
weight  to  this  supposition. 

One  of  the  most  curious  instances  of  a 
rudimentary  organ  is  to  be  found  in  the 
cacufn,  a  portion  of  the  intestines,  which  is 
in  shape  like  a  small  pouch,  attached  to  the 
alimentary  canal.  It  subserves  no  use  what- 
ever in  the  human  organism,  and  is,  in  fact, 
a  source  of  danger,  for,  although  the  opening 
is  closed  by  a  wonderfully  constructed  valve, 
yet  fatal  accidents  have  occurred  from  foreign 
matters  passing  into  it,  and  inducing  inflam- 
mation and  abscesses.  If  we  examine  the 
intestines  of  a  herbivorous  animal,  such  as  an 
ox,  we  find  the  same  cajcum  present,  but 
greatly  enlarged,  and  usually  filled  with 
partly  digested  food.  In  these  animals  it  is 
undoubtedly  an  important  part  of  the  diges- 
tive apparatus,  but  only  survives  in  man  as  a 
useless  and  dangerous  appendage. 

Certain  valves  in  the  veins  of  man  are  very 
poorly  adapted  to  support  the  blood  pressure 


due  to  an  upright  position,  and  were  proba- 
bly first  developed  in  some  animal  which 
walked  upon  all  four  limbs,  and  it  has  re- 
cently been  discovered  that  the  portal  veins  of 
newly  born  infants  contain  rudimentary 
valves,  which  soon  disappear,  but  which  are 
always  present  in  some  of  the  lower  animals 
during  their  entire  life. 

Rudimentary  organs  are  found  in  other 
animals  as  well  as  man.  The  clavicle,  or 
collar-bone,  of  the  cat  is  a  small  bone,  appar- 
ently of  little  consequence,  but  in  man  it  is  a 
most  important  means  of  maintaining  an  out- 
ward position  of  the  shoulder-joint,  so  as  to 
allow  the  widest  range  of  motion  to  the  limb. 
The  "jew-claws"  which  hang  down  from  the 
feet  of  deer,  and  the  splint  bones  in  a  horse's 
leg,  are  well-marked  survivals  ol  a  previously 
useful  member. 

The  occasional  occurrence  of  uncommon 
organs  in  the  human  body  may  rather  be  con- 
sidered as  cases  of  reversion  to  former  types, 
than  as  direct  survivals.  The  power  possessed 
by  certain  persons  of  moving  the  ears  and 
scalp,  is  an  instance  of  this,  as  well  as  the 
hairy  men  and  women,  and  many  other  dime 
museum  "freaks." 

There  are  certain  organs  of  which  the  use 
is  still  unknown,  such  as  the  supra-renal  cap- 
sules or  the  prostate  gland,  which  may  or 
may  not  be  survivals.  It  is  more  probable 
that  they  serve  some  unknown  piu-pose  in  the 
human  economy,  especially  as  when  attacked 
by  disease  they  often  produce  severe  constitu- 
tional disturbance. 

The  presence  of  rudimentary  organs  is, 
however,  a  settled  fact,  and  is  a  strong  argu- 
ment against  the  distinct?  and  separate  origin 
of  the  different  forms  of  life.  It  is  impossible 
to  think  that  the  superflous  and  dangerous 
caecum  would  have  been  introduced  into  the 
human  anatomy  if  man  had  come  into  exist- 
ence independently  of  those  forms  in  which  it 
is  an  important  organ,  and  it  is  a  belittling 
conception  of  a  Creator  which  regards  him  as 
forming  his  special  creations  in  weak  imita- 
tion of  each  other,  and  endowing  them  with 
useless  organs  and  members,  without  regard  to 
the  varying  conditions  of  their  future  environ- 
ment. 


[Original  in  The  Popular  Science  News.} 
THE  PHYSIOLOGY  OF  HANGING. 
Of  late  much  has  been  said  and  written  against 
hanging  as  a  mode  of  execution,  while  comparatively 
little  has  been  offered  in  its  favor,  and,  to  all  appear- 
ances, the  "electric  chair"  and  other  electrical  de- 
vices bid  fair  to  supplant  the  time-worn  and  well- 
tested  gallows.  But  many  who  question  the  propriety 
of  hanging  as  a  means  ol'  carrying  out  capital  pun- 
ishment, are  entirely  unacquainted  with  the  physi- 
ology of  the  act,  and  are  tluis  utterly  unqualified  to 
dispute  its  practicability,  since  its  humaneness  and 
admirable  adaptation  to  the  purpose  which  it  sub- 
serves cannot  be  fully  revealed  and  understood 
without  a  knowledge  of  the  anatomy  and  physiology 
of  certain  parts  of  the  human  body,  and  careful  con- 
sideration of  the  manner  in  which  death  is — or,  at 


least,  should  be — produced  when  a  criminal  is   thus 
executed. 

It  is  an  unfortunate  fact  that  not  all  executions 
are  properly  managed,  and  almost  everyone  has 
met  with  accounts  of  hangings  in  which  death 
occurred  only  after  minutes  of  apparently  great 
suffering,  and  it  is  true  that,  in  some  instances  of 
hanging,  certain  results  combine  to  produce  death 
by  a  comparatively  slow  process.  The  compression 
of  the  windpipe,  the  obstruction  to  the  return  of 
venous  blood  from  the  head,  and  the  flow  of  arterial 
blood  to  this  region,  may  produce  death,  but  were 
these  the  only  factors  entering  into  the  causation  of 
death  by  hanging,  we  would,  indeed,  be  scarcely 
above  the  barbarous  practices  of  the  ancients,  and 
the  public  should  be  earnest  in  its  demand  for  new 
methods  of  execution.  But  these  are  not  the  desid- 
erata, and  when  they  do  cause  death,  it  is  owing  to 
improper  management  or  unavoidable  occurrences. 
When  hanging  is  properly  conducted,  immediate 
and  probably  painless  death  results  from  the  break- 
ing up  of  the  respiratory  nerve-centre. 

Respiration,  like  every  other  function  of  the  body, 
the  discharge  of  which  is  necessary  to  life,  is  essen- 
tially an  involuntary  act,  but  it  is  also  to  some 
extent  under  the  control  of  the  will,  and  certain 
voluntary  respiratory  acts,  necessary  to  the  economy 
or  conducive  to  its  comfort,  may  be  performed. 
Thus  speaking,  singing,  shouting,  whistling,  and 
spitting  are  volitional  movements,  requiring  special 
voluntary  efforts  of  expiration,  often  modified  and 
graduated  in  the  most  varied,  yet  exact,  manner, 
and  supported  by  inspirations  performed  at  stated 
and  suitable  intervals. 

The  respiratory  movements  and  their  rythfn,  so 
far  as  they  are  involuntary  and  independent  of  con- 
sciousness,— as  they  are  on  all  ordinary  occasions, 
— are  governed  by  a  special  nerve-centre.  The 
location  of  this  centre  has  been  accurately  deter- 
mined by  taking  two  animals,  and  in  one  cutting  • 
away  the  brain  substance  from  above  downwards, 
and  in  the  other  making  sections  of  the  spinal  cord 
from  below  upward.  Thus  it  is  found  that  even  in 
a  warm-blooded  animal,  all  parts  of  the  brain  may 
be  gradually  cut  away  from  above  down  to  the 
medulla  oblongata,  and  in  another  the  spinal  cord 
may  be  detached  below  it,  and  in  both  cases  respira- 
tion continues  for  a  short  time ;  while  in  the  frog 
both  the  brain  and  the  spinal  cord  may  be  removed, 
and  respiration  may  be  long  sustained,  provided 
the  medulla  remain  uninjured.  On  the  other  hand, 
when  a  transverse  section  is  made  through  the 
medulla,  respiration  is  instantly  arrested  and  death 
at  once  ensues ;  moreover,  this  occurs  when  the 
medulla  alone  is  destroyed,  all  other  parts  remaining 
intact.  If  the  medulla  be  split  by  a  "longitudinal 
median  section,  the  effect  produced  upon  the  respi- 
ration of  the  animal  will  be  hardly  perceptible, 
showing  that  the  respiratory  centre  is  bilateral, 
or  double,  and  that  each  part  has  power  of  separate 
action.  The  respiratory  centre,  then,  occupies  a 
very  superficial  portion  of  the  posterior  part  of  the 
medulla  oblongata,  viz.  :  the  floor  ol  the  fourth  ren- 
tricle,  extending  from  the  tip  of  the  calamus  scripto- 
rius  to  the  stria  acustica.  It  is  the  most  important 
nervous  centre  in  the  brain  for  the  immediate  pres- 
ervation of  the  vital  functions,  and  the  only  one 
whose  injury  or  removal  is  accompanied  by  a  fatal 
result.  In  man,  quadrupeds,  and  birds,  it  is  a  vital 
point,  since  in  them  the  function  of  respiration  over 
which  it  presides  is  necessary  for  the  continuance  of 
life  from  one  moment  to  another. 

An  easily  performed  experiment  will  verify  the 
above  assertions  and  demonstrate  the  location  of 
the  centre.  Procure  a  cat,  dog,  or  other  warm- 
blooded animal,  and,  having  etherized  it,  make  a 
free  incision  through  the  skin  covering  the  base  of 
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the  skull.  Now,  with  the  fingers  of  the  left  hand, 
determine  the  junction  of  the  occiput  with  the  first 
cervical  vertebra,  posteriorly,  and  at  this  point  intro- 
duce a  thin  steel  instrument, — anordinary  awl  being 
of  the  proper  type, — carrying  it  at  once  forward  to 
median  line  until  its  point  rests  on  the  basilar  pro- 
cess of  the  occipital  bone,  and  then  move  it  from 
side  to  side  in  such  a  way  as  to  break  up  the  sub- 
stance of  the  medulla,  when  all  movements  of  respi- 
ration will  cease  instantaneously,  and,  if  the  animal 
chosen  be  a  cat,  its  "nine  lives"  will  have  all  been 
destroyed  by  an  insignificant  instrument  and  a  slight 
movement  of  the  wrist.  The  writer  has  "pithed" 
animals  without  using  an  aniesthetic,  but,  in  order 
that  the  results  may  be  determined  with  accuracy, 
the  administration  of  ether  is  advisable.  The 
experiment,  as  explained,  will  be  found  especially 
adapted  to  class  demonstration,  and,  to  this  end, 
may  be  rendered  more  complete  by  hinging  a  long, 
light  stick  near  the  animal,  so  as  to  allow  the  free 
end  to  extend  over  the  body,  thus  making  a  conve- 
nient indicator  for  magnifying  the  respiratory 
movements. 

Having  now  seen  how  that  when  the  respiratory 
centre  is  broken  up,  both  the  power  and  the  stimu- 
lus to  breathe  are  at  once  taken  away,  and  how  the 
animal  dies,  without  any  appearance  of  suffering,  by 
want  of  aeration  of  the  blood,  which  leads  after 
some  moments  to  arrest  of  the  circulation,  let  us 
now  see  how  the  respiratory  centre  is  destroyed  by 
hanging.  This  may  result,  first,  from  the  fractur- 
ing of  one  or  more  of  the  cervical  vertebra;,  and  the 
consequent  protrusion  of  the  fragments  of  bone  into 
the  medulla ;  or,  secondly,  from  the  dislocation  of 
the  atlas  and  axis  (the  first  and  second  cervical  ver- 
tebne),  when,  as  a  natural  result,  the  odontoid 
process  of  the  axis  is  thrust  backward  and  upward 
into  the  substance  of  the  medulla,  destroying  the 
continuity  of  the  parts  and  breaking  up  this  vital 
centre.  What  more  could  be  desired.'  Indeed,  a 
study  of  the  arrangement  and  functions  of  these 
parts  seems  to  reveal  an  ingenious  construction, 
providentially  provided,  in  order  that  by  hanging 
capital  punishment  might  be  meted  out  with  an 
unequalled  humaneness!  Those  who  oppose  hang- 
ing may  cry  aloud  against  it,  but  they  cannot  re- 
move by  hopes  and  theories  that  which  investiga- 
tion, experiment,  and  practice  prove  to  be  all  that 
can  be  desired  when  skilfully  applied.  What  we  do 
need  is  more  science  and  skill  in  the  management 
of  hanging,  and  not  new  methods  of  execution. 

J.   H.   E. 


BACTERIA  IN  MILK   AND   ITS   PRODUCTS. 

During  the  past  year  investigations  on  the  bacte- 
ria of  milk  have  been  carried  on  in  the  laboratory  of 
Storr's  School  Agricultural  Experiment  Station, 
under  the  direction  of  II.  W.  Conn,  prolessor  of 
biology  in  Wesleyan  University,  and  we  deem  the 
subject  of  sufficient  medical  importance  to  call  atten- 
tion to  some  of  the  more  interesting  results,  which 
have  already  been  published  in  the  bulletin  of  the 
station  for  July. 

It  has  been  found  that  milk  is  a  medium  in  which 
bacteria  grow  with  the  greatest  readiness.  Some 
thirty  or  forty  species  were  found  floating  in  the  air 
in  the  vicinity  of  the  station.  All  of  these  were  to 
be  found  in  cream.  Although  they  grew  readily  in 
milk,  yet  cream  seemed  to  be  a  better  medium ; 
probably  because  it  kept  longer  without  putrifying, 
and  thus  allowed  some  of  the  slower  growing  species 
time  to  develop.  Butter  is  not  so  good,  apparently 
from  a  deficiency  of  albtnninous  matter.  The  sweet- 
est butter  always  contains  some  bacteria;  when  they 
become  numerous,  the  butter  becomes  tainted. 

Milk  when  first  drawn  from  a  healthy  cow  is  free 


from  bacteria ;  but  the  short  exposure  to  the  air  in 
the  act  of  milking  is  sufficient  to  contaminate  it. 
Of  eight  sterilized  tubes  having  milk  drawn  directly 
into  them  from  a  carefully  washed  teat  by  clean 
hands,  and  each  tube  then  plugged  with  sterile  cot- 
ton, seven  became  sour  within  a  few  days,  and  were 
found  to  contain  many  bacteria.  The  eighth  re- 
mained sweet  for  a  long  time,  yet  it  eventually  also 
changed.  Ordinarily,  however,  the  number  of  bac- 
teria in  the  air  is  of  little  importance  compared  to 
those  from  unclean  vessels,  which  are  the  great 
source  of  infection.  In  ripened  cream  each  drop 
has  been  found  to  contain  from  10,000  to  100,000 
bacteria  (more  of  the  larger  number) ,  and  of  about 
thirty  species. 

Two  or  three  of  the  species  usually  found  in  milk 
are  characteristic.  Of  these,  one — the  bacillus  acidi 
lactiti — produces  the  ordinary  souring  of  milk. 
Another — the  oidium  lactis — grows  rapidly,  yet 
seeiTis  to  produce  no  important  change  in  the  milk. 
The  first  is  always  found  to  be  very  abundant  in  the 
air  in  warm  weather,  but  at  times  during  a  cold 
winter  it  is  almost  absent.  Then  milk  could  be  ex- 
posed in  a  perfectly  clean  ves.sel  to  the  open  air  for 
two  weeks  without  going  through  the  characteristic 
change  of  souring,  yet  it  would  finally  curdle  with  a 
peculiar  odor  of  decay. 

Considered  as  to  their  mode  of  action ,  four  differ- 
ent classes  of  bacteria  were  met  with  in  milk.  Some 
induced,  at  ordinary  temperature,  the  change  com- 
monly known  as  souring.  Some  others  would  grow 
rapidly  at  such  a  temperature,  but  would  produce 
like  results  only  at  some  higher  temperatures. 
Others  would  not  decompose  the  milk  sugar  with 
the  formation  of  acids  and  curds  at  all,  but  would 
leave  the  milk  fluid,  and  sometimes  decidedly  alka- 
line ;  still  others,  though  making  curds,  would  pro- 
duce no  acid,  but  make  the  milk  alkaline  instead. 
The  larger  number  of  the  species,  however,  produce 
both  acid  and  curds  at  some  temperature. 

The  manner  of  curdling  was  found  to  differ 
greatly.  In  .some  cases  a  hard  curd  with  a  clear 
whey  is  formed ;  in  others  the  curd  has  no  clear 
whey  separated  from  it,  while  in  other  cases  the 
whole  milk  is  turned  into  a  semi-gelatinous  mass. 
With  some  bacteria  the  curd  is  easily  broken  or 
cracked,  while  with  others  it  is  very  tenacious, 
sticky,  and  slimy.  Sometimes  the  curd  was  dis- 
solved in  a  few  "days,  the  milk  becoming  a  clear, 
transparent  fluid.  In  these  instances  the  curd  seemed 
to  undergo  a  change  similar  to  digestion,  that  is, 
conversion  into  peptones. 

A  characteristic  odor  was  also  given  off,  which 
differed  widely  with  the  varying  species  of  bacteria, 
smelling  like  sour  bread,  soft  soap,  salt  mackerel, 
pigs,  or  a  barn-yard,  and  often  of  putrefaction. 

In  so-called  ripened  cream,  bacteria  in  almost  in- 
conceivable abundance  are  always  to  be  found.  The 
more  important  results  of  the  process  in  the  cream 
are  the  souring,  the  decomposition  of  the  albuminous 
matter  present,  and  the  development  of  the  desirable 
flavor.  The  decomposition  of  the  entangling  fibrin 
liberates  the  fat  globules,  whereby  their  collection 
together  by  churning  is  greatly  facilitated.  A  but- 
ter made  from  such  a  cream  may  keep  the  longer,  in 
that  it  is  more  free  from  the  albuminous  matter 
necessary  for  the  growth  of  bacteria,  although  it 
would  contain  a  greater  number  than  a  sweet-cream 
butter  would  in  the  beginning. 

The  use  of  sal-soda  in  washing,  and  of  "live 
steam"  in  the  after-drying  of  milk  vessels  are  of 
great  practical  importance,  in  that  the  former  can 
thoroughly  remove  both  the  fat  and  curds  left 
from  the  milk,  while  the  latter  will  effectually 
sterilize  anything  which  may  be  left. — Boston  Med- 
ical and  Surgical  Journal. 


THE  POISONOUS  EFFECT  OF  EXHALED 
AIR. 
In  a  paper  by  Brown-Sequard  and  d'Arsouval,  the 
relation  between  exhaled  air  and  certain  forms  of 
disease  was  investigated.  In  recent  researches  the 
same  writers  show  that  this  air  contains  a  poison 
(either  simple  or  complex)  which  can  produce  death 
even  when  not  directly  injected  into  the  blood.  The 
effect  of  breathing  this  air  was  investigated  by 
means  of  an  apparatus,  the  essential  parts  of  which 
are  as  follows : 

A  series  of  air-tight  metallic  cases  were  connected 
with   one   another,    and    a    current    of    air    drawn 
through   the   series   by  means   of  a   suction    pump. 
Into  each  of  these  cases  was  placed  a   rabbit.     The 
rabbit  in  the  first  case  thus  breathed  only  pure  air; 
those  in  the  succeeding  cases  breathed  the  air  which 
came  from  the  preceding  cases,  which  was  therefore 
more  and  more  contaminated.     Young  rabbits  (from 
five  to  seven  weeks  old)  died  very  quickly,  with  the 
exception  of  those  in  the  first  and  the  second   cases. 
Those  in  the  last  two  cases  sometimes  died   in  two 
or  three  days.     If  a  dying  rabbit  was  removed  and 
placed  in  pure  air,  it  recovered  after  five  to  ten  days. 
With    large    rabbits    the    general    results    were    the 
same,    and    only   differed    in  'regard    to    the    time. 
There  was  never  more  than  six  per  cent,  of  carbon 
dioxide  in  the  last   of  the  cases,  but  it  was  deemed 
advisable  to  prove  that  this  did  not  cause  the  death 
of  the  rabbits.     The  air  could  not  be  passed  through 
caustic  alkali  in  order  to  remove  the  carbon  dioxide, 
for  the  alkali  also  destroyed  or  absorbed  the  jioison. 
By  passing  the  air  through  a  tube   filled  with   glass 
beads    moistened    with    strong   sulphuric   acid,   the 
poisonous    matter   was   destroyed    and    the    carbon 
dioxide  left   unchanged.     By   placing   such    a    tube 
between  the   sixth  and   seventh   cases,  it  was  found 
that  the  rabbit  in  the  seventh  case  did  not  die,  thus 
proving  that  carbon  dioxide  was  not  the  cause  of  the 
death  of  the  rabbits.     In  a  number  of  other  experi- 
ments the  authors  have  shown  that  air  containing  a 
considerable    percentage    of    carbon    dioxide    (free 
from   hydrochloric  acid)  can   be  breathed  with   im- 
punity by  men,  rabbits,  dogs,  etc.     They  themselves 
remained  for  sevei'al  hours  in  an  atmosphere  con- 
taining twenty  per  cent,  of  carbon  dioxide  [carbonic 
acid  gas]   without  experiencing  the  slightest  incon- 
venience. 

If  the  poison  contained  in  exhaled  air  be  absorlied, 
and  the  solution  injected  into  an  animal,  death 
generally  results.  The  solution  may  be  heated  to 
100"  C.  without  destroying  its  properties  in  this 
respect,  thus  showing  that  its  effects  are  not  due  to 
microbes. — American  Chemical  Journal. 


[Origi11.1I  in  The  Popular  Science  News.] 
PUBLIC  HOT  BATHS  IN  CHINA. 

The  following  is  a  brief  account  of  the  Chinese 
baths,  taken  from  personal  observation.  The  baths 
being  all  of  the  same  general  character,  it  will  suf- 
fice for  me  to  describe  one,  situated  in  the  town  of 
Shanghai.  There  are  two  outer  rooms,  used  ibr 
undressing  and  dressing;  the  first  and  larger  is  for 
the  poorer  classes,  the  second  for  those  who  con- 
sider themselves  more  respectable  and  who  wish  to 
be  more  private.  As  you  enter  the  larger  of  these 
rooins,  a  placard  which  is  hung  near  the  door  inlbrms 
you  what  the  charges  are,  and  a  man  stands  there  to 
receive  the  money  on  entrance.  Arranged  in  rows 
down  the  middle  and  around  the  sides  of  both 
rooms,  are  a  number  of  small  boxes,  or  lockers,  fur- 
nished with  lock  and  key,  into  which  the  visitors 
put  their  clothes,  and  where  they  can  make  sure  of 
Ihem  when  they  return  from  the  bathing-room. 

The  bathing-room  is  entered  by  a  small  door  at 
the  further  end  of  the  building,  and  is  about  thirty 
feet  long  and  twenty  wide ;   the  bath  occupying  the 
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whole  space,  except  a  narrow  path  around  the  sides. 
The  water  is  from  one  foot  to  eighteen  inches  deep, 
and  the  sides  are  lined  and  covered  with  marble 
slabs,  from  which  the  bathers  step  into  the  water, 
and  on  which  they  sit  and  wash  themselves.  The 
furnace  is  placed  on  the  outside  of  one  of  the  ends, 
and  the  flues  are  carried  through  below  the  centre 
of  the  bath.  The  establishment,  in  the  afternoon 
and  evening,  is  crowded  with  visitors,  and,  on  enter- 
ing the  bath-room,  the  first  impression  is  almost  in- 
supportable. The  hot  steam  or  vapor  meets  you  at 
the  door,  filling  the  eves  and  ears,  and  causing  perspi- 
ration to  run  from  every  po!;eof  the  body;  it  almost 
darkens  the  place,  and  the  Chinamen  seen  in  this 
imperfect  light,  with  their  brown  skins  and  long 
tails,  sporting  in  the  water,  render  the  scene  a  most 
ludicrous  one  to  a  foreigner.  Those  visitors  who 
use  the  common  room  pay  only  six  copper  cash ; 
the  other  class  pay  eighteen, — but  they,  in  addition, 
have  a  cup  of  tea  and  a  pipe  of  tobacco  from  the 
proprietors.  I  must  mention  that  one  hundred  cop- 
per cash  amount  to  about  nine  cents  of  our  money, 
so  that  the  first  class  enjoy  a  hot  water  bath  for 
about  one-half  a  cent,  and  the  other  a  bath,  a  private 
room,  a  cup  of  tea,  and  a  pipe  of  tobacco  for  some- 
thing less  than  two  cents.  From  this  it  will  be 
seen  that  the  Chinese,  although  far  behind  us  in 
many  respects,  could  give  our  poorer  classes  a  lesson 
in  cleanliness.  F.  M. 

I. Specially  Compiled  for  The  Popular  Science  Xewt.] 

MONTHLY     SUMMARY     OF     MEDICAL 
PROGRESS. 

BY    W.    S.    WELLS,    M.    D. 

Dr.  Roggi,  of  Bologna,  rerported  (International 
Jour.  Surg.)  to  the  Sixth  Congress  of  Italian  Sur- 
geons a  case  of  resection  of  the  liver.  The  patient 
(a  woman)  was  admitted  into  a  hospital,  with  a 
tumor  in  the  right  hypogastric  region.  A  diagnosis 
of  double  echinococcus  cyst  was  made,  and,  at  the 
operation,  two  enormous  echinococcus  cysts  were 
lound  :  one  anterior  and  superficial,  and  the  other 
deeply  situated. 

Dr.  Roggi  euncleated  the  tumors,  which  weighed 
1 ,300  grammes.  As  it  was  impossible  to  suture  the 
margins  of  the  large  wound  cavity,  he  resected  a 
piece  of  the  liver,  eight  centimetres  in  length,  and 
arrested  bleeding  by  means  of  catgut  suture.  The 
e'Iges  of  the  wound  cavity  in  the  liver  were  then 
united  to  the  abdominal  wound.  During  the  first 
days  following  the  operation,  the  dressings  had  to 
be  frequently  changed,  owing  to  escape  of  bile  from 
the  wound.  Gradually  the  secretion  diminished, 
and  the  patient  was  discharged  cured. 

In  the  discussion,  Dr.  Ceochevelli  stated  that  he 
had  found  that  one-third  of  the  liver,  in  an  animal, 
may  be  resected  without  causing  its  death. 


A  RARE  case  was  recently  exhibited  (London 
Lancet)  by  Dr.  Sokolovski,  at  the  Warsaw  Medical 
Society,  of  a  woman  in  whom  the  anterior  portion 
of  the  thyroid  and  both  halves  of  the  cricoid  had 
been  fractured.  The  immediate  symptoms  were 
severe  pains  in  the  throat,  cough,,  and  the  expecto- 
ration of  a  considerable  quantity  of  blood,  and 
marked  dyspnoea.  Tracheotomy  (inferior)  was  per- 
formed the  second  day.  During  the  fourth  week, 
portions  of  the  necrosed  cartilage  came  away. 
After  two  months,  both  halves  of  the  thyroid  were 
removed  with  forceps,  and  it  was  found  that  no  trace 
of  the  cricoid  remained,  the  posterior  wall  of  the 
glottis  being  formed  by  the  anterior  mucous  coat 
of  the  oesophagus.  The  patient  m.T,de  a  good  re- 
covery. It  is  noteworthy  that  the  condition  of  the 
larynx  was  accurately  ascertained  on  the  second 
day  after  the  accident,  by  means  of  the  laryngoscope. 


and  also  that  cases  of  fracture    of  the   cricoid    are 
almost  invariably  fatal. 

Mr.  Mayo  Robson,  (London  Lancet),  at  a  meet- 
ing of  the  Clinical  Society  of  London,  gave  the 
history  of  a  case  of  successful  tendon-grafting, — the 
patient's  forearm  and  hand  having  suffered  severe 
injury  of  the  ulnar  border.  The  dorsum  of  the 
hand  was  entirely  divested  of  muscular  and  tendi- 
nous structures,  and  the  palm  was  extensively 
lacerated.  Desiring  to  preserve  the  arm,  if  possible, 
he  took  a  piece  of  hanging  tendon  from  the  front  of 
the  hand,  four  and  a  half  inches  in  length,  and 
stitched  it  to  the  extensor  muscles,  and  to  the 
remaining  fragments  of  the  extensor  tendon.  The 
wound  was  kept  aseptic,  and  no  sloughing  took 
place.  The  case  succeeded  well,  and  the  man  now 
has  good  movement,  the  hand  being  capable  of 
pronation  and  supination,  and  he  could  move  the 
thumb  and  index  finger,  and  was  able  to  resume 
his  work  as  a  weaver. 

Mr.  Robson  believed  this  was  the  first  successful 
case  of  tendon-grafting,  and  attributed  the  good 
result  to  taking  a  sufficient  length  of  tendon,  to 
using  a  single  suture  only  at  each  end,  to  the  imme- 
diate transference  of  the  tendon,  to  the  use  of  antis- 
eptics, and  to  the  non-use  of  drainage  tubes. 


Dr.  H.  M.  Sherman  reports  a  case  of  reproduc- 
tion of  the  entire  unguinal  phalanx  of  the  thumb, 
by  a  single  bone-graft,  (Pacific  Med.  .Tour.)  A  boy, 
thirteen  years  old,  working  in  a  tin  shop,  had  a 
punch  driven  through  the  thumb,  carrying  with  it, 
and  through  a  large  lacerated  wound  of  exit,  the 
entire  phalanx.  The  nail  was  torn  away,  and  there 
was  much  contusion  of  the  soft  parts.  A  wedge, 
containing  bone  and  cartilage,  and  the  line  of  ossi- 
fication, was  taken  from  the  scapula  of  a  healthy 
Newfoundland  puppy,  cut  to  the  shape  and  size 
of  the  lost  phalanx,  and  implanted  in  the  cavity. 
The  result  was  good.  Extension  of  the  phalanx 
was  complete,  there  was  some  flexion  and  lat- 
eral motion,  and  the  thumb  could  bear  consider- 
able pressure  on  the  tip.  There  was  also  an  attempt 
at  reproduction  of  the  nail. 


At  the  fortieth  meeting  of  the  American  Medical 
Association,  held  at  Newport,  R.  I.,  Dr.  R.  T.  Mor- 
ris read  a  paper  on  "  What  dressing  should  lie  next 
to  the  wound.'"  Dr.  Morris  said  that  if  we  applied 
any  textile  fabric,  as  bichloride  gauze,  etc.,  the  con- 
nective tissue  cells  would  shoot  into  the  fabric  and 
delay  healing,  and,  if  such  dressing  had  to  be 
removed,  we  destroyed  a  large  part  of  the  tissue 
nature  had  put  across  the  wound  for  purposes  of 
repair. 

To  obviate  such  a  result,  he  recommended  the  use 
of  Lister's  protective  oiled  silk.  In  the  suppurating 
wound,  to  get  clot  replacement  was  almost  impossi- 
ble by  any  other  means.  In  skin-grafting,  the  little 
cells  shooting  out  would  penetrate  any  textile  fabric, 
and  the  graft  might  die.  If,  however.  Lister's  pro- 
tective oiled  silk,  properly  prepared,  were  placed 
next  to  the  graft,  the  result  would  be  striking;  the 
thin  blue  film  of  the  epithelium  remaining  undis- 
turbed, was  an  evidence  that  we  had  covered  our 
grafts  with  the  best  dressing.  In  wounds  contain- 
ing pus  we  must  first  use  peroxide  of  hydrogen  to 
make  the  granulating  wound  chemically  clean,  and 
over  that  Lister's  oiled  silk,  and  then  no  more  pus 
would  form.  Over  the  Lister  oiled  silk  we  could 
apply  any  absorbent  dressing,  such  as  bichloride 
gauze,  salicylated  gauze,  or  other,  which  dried  it  so 
that  micro-organisms  could  not  grow  in  it  readily. 
This  is  the  treatment  for  granulating  wounds. 

In  operative  wounds.  Dr.  H.  O.  Macy,  Boston, 
prefers  complete  coaptation — which  must  be  uniform 


— and  aseptic  dressing.  The  edges  of  the  skin, 
being  in  close  apposition,  need  no  other  protection 
than  just  drying  them  by  blowing  on  iodoform,  and 
covering  with  layers  of  cotton. 


Ix  the  Ephemeris  for  July,  Dr.  E.  R.  Squibb, 
Brooklyn,  publishes  a  most  important  article,  read 
before  the  King's  County  Medical  Association  dur- 
ing a  discussion  on  diphtheria,  regarding  the 
medicinal  uses  of  hydrogen  peroxide,  which  he 
regards  as  the  most  powerful,  as  well  as  the  safest, 
of  all  disinfectants  and  antiseptics,  acting  both 
chemically  and  mechanically  upon  all  excretions 
and  secretions,  so  as  to  thoroughly  change  their 
character  and  reactions  instantly. 

The  strength  of  the  peroxide  of  hydrogen  is  indi- 
cated by  volumes.  The  best  manufacturers  gener- 
ally send  out  a  fifteen-volume  solution.  This 
solution,  labelled  "Peroxide  of  Hydrogen,"  is  put  up 
in  pint  bottles,  which  contain  about  15  f  §  ,  or  15 
avoirdupois  ounces.  It  is  as  colorless  and  odorless 
as  water — or  nearly  odorless.  The  taste  is  a  pecu- 
liar acidulous  one,  leaving  a  slight  impression. 
The  solution  should  be  kept  in  a  cool  place.  The 
original  fifteen-volume  solution  is  never  used  undi- 
luted. Even  as  an  external  application  to  indolent 
ulcers  or  specific  sores,  it  is  much  and  variously 
diluted.  Although  devoid  of  danger  in  application, 
and  hardly  irritant  at  all,  it  is  useless  to  apply  solu- 
tions of  a  strength  greater  than  needed.  A  one- 
volume  solution,  made  with  one  fluid  ounce  of  the 
fifteen-volume  solution  in  a  pint  of  water,  is  strong 
enough  for  many  purposes;  but  a  two  fluid  ounce  in 
the  pint,  or  a  two-volume  solution,  for  children, 
and  a  three  fluid  ounce  in  the  pint,  or  a  three- 
volume  solution,  for  adults,  are  perhaps  more  com- 
monly required.  In  the  administration  and  man- 
agement of  all  solutions  of  the  peroxide,  the  contact 
of  metals  must  be  avoided,  because  most  metals  are 
rapidly  oxidized  and  taken  into  solution,  yielding 
poisonous  contaminations.  All  kinds  of  spray  and 
injection  apparatus  can  now  be  easily  obtained, 
with  fittings  of  hard  rubber  or  glass,  and  such  only 
should  be  used. 

A  child's  nostrils  and  mouth  may  be  flooded  every 
two  or  three  hours,  or  oftener,  from  a  proper  spray 
apparatus,  with  a  two-volume  solution,  without 
force  and  with  very  little  discomfort;  and  any  solu- 
tion which  finds  its  way  into  the  larynx  or  stomach, 
is  beneficial  rather  than  harmful,  and  thus  the  effect 
of  corrosive  sublimate  is  obtained  without  its  risks 
or  dangers.  Adults  and  children  old  enough  to 
gargle  the  pharynx  and  rinse  the  mouth,  will  get  a 
better  effect  in  this  way  from  a  three-volume  solu- 
tion, and  this  applies  not  only  to  diphtheria,  but 
also  to  scarlatina  and  other  conditions  of  the  mouth 
and  throat  which  require  cleansing  and  disinfecting. 

As  vaginal  injections  in  case  of  uterine  cancer, 
etc.,  the  strength  must  be  increased  until  the  disin- 
fectant effect  is  obtained.  A  copious  flushing  out 
with  a  one-volume  solution  will  often  be  sufficient. 
When  wetted  cloths  are  laid  over  external  sores,  an 
over-covering  of  oiled  silk  should  be  used. 


Dr.  Burboughs  (London  Lancet)  uses  nitro- 
glycerine as  a  substitute  for  alcohol,  in  ca.ses  of 
emergency.  The  preparation  used  is  a  one  per  cent, 
solution,  the  dose  being  one  drop.  It  may  be  given 
in  water,  when  it  is  almost  tasteless,  or,  in  emer- 
gency, a  drop  may  be  placed  upon  the  tongue.  Dr. 
Burroughs  has  found  it  relieved  pain  and  dyspnoea 
in  neuralgia  of  the  heart  (angina  pectoris.)  A  drop 
on  the  tongue  roused  a  man  who  fainted  during 
dressing  of  his  wounds.  An.-cmic  headache  was 
quickly  relieved  by  it.  One  drop  instantly  relieved 
spasmodic  asthma,  enabling  the  patient  to  resume 
work  at  once.     A  patient  with  typhoid  fever  became 
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delirious  and  extremely  prostrated  on  the  twenty- 
fourth  day.  His  temperature  fell ;  pulse  became 
slow  and  remittent.  He  refused  brandy.  One- 
fourth  of  a  drop  of  nitro-glycerine  (one  per  cent, 
solution)  was  given  every  fifteen  minutes  for  two 
hours.  The  pulse  became  full  and  regular,  the 
delirium  subsided,  and  in  twenty-four  hours  the 
mind  was  clear.  In  cases  of  opium  narcosis,  and  of 
uremic  coma,  with  feeble  pulse,  great  benefit  followed 
its  use.  It  is  suggested,  also,  in  any  case  of  appar- 
ent sudden  death,  and  from  drowning.  Nitro- 
glycerine solution,  dropped  upon  the  tongue,  might 
start  the  heart  again  and  revive  the  patient. 


A  CORRESPONDENT  of  the  British  Medical  Jomnal 
mentions  using  carb.  ammonia  as  an  emetic  in 
cases  of  semi-drunkenness.  The  drunkard  can 
generally  be  roused  and  made  to  swallow  half  a 
drachm  of  ammoniae  carb.  dissolved  in  a  wine- 
glassful  of  water,  and,  if  drank  ofl:",  this  will  at  once 
act  as  an  emetic  and  restorer.  The  stimulating 
effect  of  the  salt  upon  the  stomach  prevents  the 
extreme  depression  often  following  excess  in  drink- 
ing, while  quickly  causing  its  contents  to  be  ejected. 


At  the  onset  of  a  papular  eruption  it  is  often  dif- 
ficult to  decide  whether  the  case  is  one  of  measles  or 
small-pox.  M.  Grissolle's  method  of  diagnosis  is  as 
follows  {Medical  Times)  :  If,  upon  stretching  a  por- 
tion of  the  skin,  the  papule  becomes  impalpable  to 
the  touch,  the  eruption  is  caused  by  measles  ;  if,  on 
the  contrary,  the  papule  is  still  felt  when  the  skin  is 
drawn  out,  the  eruption  is  the  result  of  small-pox. 


For  the  relief  of  sick  stomach  of  pregnancy,  Dr. 
S.  B.  Kirkpatrick  (Coiir.  Record  Tex.)  has  found 
glycerine  tampons,  applied  to  the  cervix  and  os 
uteri,  almost  a  specific,  as  soon  as  a  copious  watery 
discharge,  per  vaginam,  is  established.  A  pledget 
of  cotton,  to  which  a  string  is  tied  for  its  removal, 
is  saturated  with  glycerine  and  passed  up  in  contact 
with  the  uterine  surfaces,  and  allowed  to  remain 
several  hours.  This  can  be  renewed  from  day  to 
day,  as  the  sickness  returns,  and,  if  desirable,  the 
patient  can  learn  to  place  it  herself. 


Prof.  Parvin,  Philadelphia,  recommends,  after 
delivery,  always  to  tie  two  ligatures  on  the  umbili- 
cal cord.  The  ligature  on  the  placental  end  prevents 
the  placenta  tram  becoming  emptied  of  its  blood, 
and  thus  promotes  its  separation. 


Prof.  Ua  Costa,  Philadelphia,  advises  never  to 
use  cold  applications  in  the  local  treatment  of  gout. 
They  may  cause  retrocession  and  dangerous  symp- 
toms affecting  vital  organs. 


Aluminium  probes  never  tarnish,  and  are  more 
ductile  than  silver. 


MEDICAL  MEMORANDA. 

A  £10,000  Fee  has,  it  is  stated,  been  given  to  Dr. 
Freyer,  a  surgeon  in  India,  for  his  successful  treat- 
ment of  the  Nawab  of  Rampur  and  General  Aziniu- 
deen  Khan.  This  should  make  us  wish  we  had  a 
iew  Nawabs  this  side. 

The  Physician's  Faith. — PirogoflFonce  said  that 
the  life  of  every  physician  could  be  well  divided  into 
three  periods  :  The  first,  when  he  religiously  be- 
lieves all  that  he  has  been  taught  in  the  university; 
the  second,  when  he  believes  nothing  but  what  his 
experience  has  taught  him,  and  third,  when  he 
believes  in  neither  the  first  nor  the  second. 

The  Dt)CTOR  Must  He  Paid. — Medical  men  in 
general  are  probably  not  aware  that  in  France,  at 
least,  the  doctor's  claim  on  the  estate  of  a  deceased 


patient  has  precedence  of  all  others.  Even  the  land- 
lord's claim  for  arrears  of  rent  must  yield  to  the  doc- 
tor's fee.  The  courts  of  Rouen,  Poictiers,  and  the 
Seine  have  alike  decided  that  as  it  is  an  imperative 
right  of  humanity  that  the  dying  should  have  the 
necessary  care  and  treatment,  such  attendance 
should  be  paid  for  before  all  the  other  debts. 

Vaselin  an]>  Water. — According  to  M.  Klebs, 
of  Brussels,  the  inconvenience  sometiines  experi- 
enced in  dispensing,  through  the  immiscibility  of 
vaselin  and  water  may  be  overcome  by  the  aid  of 
castor  oil.  The  addition  of  this  oil  in  the  propor- 
tion of  two  drops  to  a  gram  of  liquid,  he  has  found 
to  be  sufficient  to  produce  a  perfectly  homogeneous 
mixture.  By  this  means  potassium  iodide  may  be 
introduced  into  an  unguent  without  danger  of  the 
decomposition  that  takes  place  after  a  time  when  fat 
is  used. 

Chinese  Dentists. — An  exchange  says  that  the 
dentists  in  China  look  upon  pulled  teeth  as  trophies. 
Toothache  is  supposed  to  come  from  a  worm  in  the 
tooth,  and  there  are  a  set  of  female  doctors  who 
make  a  business  of  extracting  these  worms.  When 
the  nerve  is  exposed  they  take  this  out  and  call  it 
the  worm,  and  when  not,  they  use  a  sleight-of-hand, 
by  which  they  make  their  patients  believe  certain 
worms,  which  they  show  them,  come  from  their 
teeth.  The  writer  heard  persons  tell  of  Chinamen 
who  claimed  to  have  had  ten  worms  taken  from 
their  mouths  in  a  single  day,  and  he  saw  a  woman 
actually  at  work  upon  a  patient  in  the  street. 


HUMORS. 

In  Bad  Shape. — Visitor  (to  sick  woman)  :  "How- 
are  you  feeling  this  morning, ^rs.  O'Toolihan.'" 

Mrs.  O'Toolihan:  "Och,  leddy,  it  is  that  bad  oi 
am  wid  a  complication  av  troubles — rheumatism, 
lumbago,  and  all ;  and  it  was  only  this  marnin'  that 
the  doctor — hiven  rist  his  sowl — said  there  were 
decided  symtims  of  convalescence." 

Mexican  Pharmacy. — It  is  reported  that  Mexican 
druggists  donot  sell  postage  stamps,  and  that  they 
are  so  given  to  the  habit  of  taking  things  easy,  that 
many  of  them  wear  a  chest-protector  made  of  sticky 
fly-paper  when  they  take  their  afternoon  siestas. 
Why  would  it  not  be  a  good  plan  to  take  out  a 
patent  on  this,  for  use  in  districts  afflicted  with 
mosquitoes .' 

It  May  Lead  to  an  Intestine  War. — The  daily 
papers  announce  that  the  latest  trust  that  is  forming 
in  the  west  is  the  castor  oil  trust.  It  appears  that 
manufacturers  are  ready  to  take  the  final  step  and 
organize  a  trust  combination  with  a  capital  stock  of 
$250,000  to  $500,000.  The  medical  profession  has 
had  a  trust  in  castor  oil  for  many  years,  in  doses  of 
from  one  to  four  drachms. 

Dividing  the  Responsiuility. — Doctor  :  "Yes, 
you  have  a  tremendous  fever.  Burning  thirst,  I 
suppose?" 

Patient:     "Yes,  terrific." 

Doctor:  "Ah,  I'll  send  you  round  something  to 
relieve  that." 

Patient:  "Nevermind  about  the  thirst,  doctor, 
you  look  after  the  fever;  I'll  attend  to  the  thirst  my- 
self." 

Two  Desperate  Men. — "Get  out  of  my  way ! " 

"Step  oft'  in  the  mud  yourself.  The  walk  is  as 
much  mine  as  yours!" 

The  first  of  the  two  speakers  was  the  possessor  of 
an  incipient  boil  on  the  back  of  the  neck.  The 
second  had  just  got  a  letter  from  home  announcing 
that  he  was  the  father  of  a  pair  of  lusty  twins.  The 
fight  that  took  place  on  that  narrow  sidewalk  was 
the  most  desperate  ever  known  in  the  history  of  the 
town. 
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One  of  the  manufactured  articles  that  has  not  gone  into  a 
"trvist"  is  steel  pens.  You  may,  however,  always  trust  an 
EsTERBKOOK  Steel  Pen  for  its  good  reliable  qualities. 


The  Popular  Science  News  Co.  are  prepared  to  furnish 
all  kinds  ot  chemical  or  pharmaceutical  Balances  at  very  low 
rates.  Send  description  of  balance  wanted,  and  they  will  quote 
the  lowest  price  by  return  mail. 


Paint  your  buildings  in  the  fall,  so  that  the  paint  may  be- 
come hard  before  being  exposed  to  the  blistering  heat  of  the 
summer's  sun.  Use  the  Gutta  Pekcha  Paint  for  the  pur- 
pose, as  it  is  the  best  and  most  durable  in  the  market. 


The  Royal  Baking  Powder  is  free  irom  alum  and  other 
objectionable  ingredients,  and  by  actual  test  has  been  proved  to 
have  a  greater  leavening  power  than  any  other  powder  in  the 
market.  The  published  analyses  also  show  that  it  is  composed 
of  pure  and  wholesome  materials. 


The  delicious  food  preparations  and  confections  of  Walter 
Baker  &  Co.  are  not  nuide  from  Coco  or  Coc<t,  l.iut  from  the 
very  best  qualities  of  Cacao,  or  Cocoa,  as  we  notice  the  firm 
prefers  to  spell  it.  For  explanation  of  the  distinction,  see  the 
articles  in  this  and  the  succeeding  number. 


The  manufacture  of  ice  in  southern  cities  does  not  cease  upon 
the  approach  of  winter.  There  is  a  demand  for  it  during  the 
entire  year,  and  the  demand  is  ino.st  economically  supplied  by 
the  Ice  Machines  of  David  Bovle,  which  are  in  successful 
operation  in  all  the  chief  cities  of  the  country. 

Write  to  E.  &  H.  T.  Anthony  &  Co.,  of  New  York,  for  the 
latest  information  in  regard  toaniatcur  photographic  apparatus; 
and  for  further  instruction  in  regard  to  the  newest  discoveries 
in  this  fascinating  art,  read  "Naturalistic  Photograi'hy," 
published  byE.  &  K.  N.  Spon,  ot  the  same  city,  at  $2.00. 


It  is  always  best  to  take  time  by  the  forelock,  and  the  wise 
woman  will  soon  liegin  to  prepare  the  Christmas  gifts.  She 
will  also  show  her  wisdom  by  perfuming  them  with  the  delicate 
and  lasting  Sachet  Powders  manufactured  by  T.  Metcalf 
&  Co.,  which  everybody  knows  to  be  the  best  and  cheapest 
made. 


A  successful  experiment  is  reported  to  have  been  made  re- 
cently at  the  laboratory  of  the  Joseph  Dixon  Ckuciule  Com- 
pany, in  Jersey  City,  N.J.  A  i)iece  of  iron  ten  inches  long, 
two  inches  wide,  and  a  sixteenth  of  an  inch  thick,  was  used, 
and  one-half  of  its  surface  painted  with  Silica-Graphitk 
Paint,  while  the  other  half  was  left  unpainted.  It  was  sus- 
pended for  several  days  in  a  hathof  dilulc  sulphuric  acid.  This 
bath  was  much  stronger  than  any  sulphur-water  met  with  in 
mining.  On  taking  the  iron  from  the  hath,  the  unpainted  part 
was  found  eaten  off  to  about  one-half  its  original  bulk.  The 
painted  part  did  not  sustjiiu  even  the  slightest  blemish,  thus 
apparently  proving  the  ability  of  this  paint  to  withstand  sul- 
phuric acid,  and  demonstrating  its  tisefulness  where  iron  piping 
is  laid  in  acid  water,  such  as  is  scum-times  met  with  in  mines 
containing  l>yrite  or  other  sulphides,  which,  under  certain  con- 
ditions, produce  acid  waters  in  the  form  of  sulphate  solutions, 
resulting  from  the  decomposition  of  the  sulphide  minerals. 
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Banjiliar  Science. 


THE  HYDRAULIC  TOP. 

The  ingeniou.s  little  toy  represented  in  the 
engraving,  outwardly  resembles  an  ordinary 
top,  furnished  with  a  cup-shaped  holder  (B), 
on  which  it  is  placed  while  spinning.  The 
holder  is  covered  with  rubber  on  the  bottom, 
to  prevent  the  motion  of  the  top  from  displac- 
ing it.  When  the  holder  is  placed  in  a  deep 
dish  filled  with  water,  and  the  top  set  spin- 
ning upon  it,  a  fine  stream  of  water  flows 
through  the  top,  and  is  thrown  out  above, 
like  a  miniature  fountain,  to  a  height  of  two 
or  three  feet. 

The  simple  interior  construction  of  the  top 
is  shown  in  the  illustration.  The  body  (A) 
is  hollow,  forming  a  reservoir  (R),  with  an 
opening  at  the  bottom,  which  dips  beneath 
the  surface  of  the  water.  The  central  axis, 
or  spindle,  around  which  the  top  revolves,  is 
hollow  and  provided  with  a  horizontal  tube 
(C),  extending  nearly  to  the  side  of  the  res- 
ervoir.    Attached  to  the  inside  of  the  reser- 


voir, and  revolving  with  it,  are  two  little 
metal  wings,  or  propeller-blades,  (not  shown 
in  the  engraving),  which,  by  their  motion, 
force  the  air  in  the  reservoir  through  the 
tubes  (C,  D),  creating  a  partial  vacuum,  and 


drawing  the  water  in  the  di.sh  up  into  the  top 

and  through  the  tubes.     This  hydraulic  top, 

which  first  appeared  at  the  Paris  Exposition, 

is,   in  fact,  a  water-pump  on  a   small    .scale, 

and    is    an  instructive  and  amusing  scientific 

toy. 

— ..«4 

THE  WEIGHT  OF  GASES. 

It  is  hard  to  realize  that  gases,  like  the  air 
aroimd  us,  or  those  produced  by  the  chemist, 
really  posi^ess  weight,  the  same  as  the  more 
palpable  solids  and  liquids.  A  gas  is  such  a 
subtle,  mobile  body  that  it  makes  very  little 
impression  upon  our  senses,  and  special 
arrangements  are  necessary  to  show  that 
gases  and  vapors  are  really  heavy  bodies, 
like  all  other  forms  of  matter. 

Hydrogen,  the  lightest  of  all  gases,  is  not 
easily  prepared,  and  is  not  well  suited  for 
experiments  upon  density,  especially  as  it 
possesses  such  a  high  diflusibility  that  it 
mixes  at  once  with  the  surrounding  air. 
Carbonic  dioxide,  or  carbonic  acid  gas,  is, 
however,  a  very  heavy  gas,  and  difluses  into 


the  sinnoimding  air  slowly,  so  that,  with  a 
little  practice,  it  may  readil)'  be  poured  from 
one  vessel  to  another  like  water,  and,  by 
reason  of  its  tliflerent  refractive  power,  the 
stream  of  gas  may  even  be  visible  to  the  eye 
when  phiced  between  it  and  the  light. 

The  two  accompanying  engravings  are 
from  the  Scientific  American^  and  illustrate 
two  simple  forms  of  apparatus  for  showing 
t!ie  weight  of  the  gas.  In  Fig.  i  a  simple 
balance  constructed  of  wire  is  shown,  to  one 
end  of  which  a  large  paper  ])ox  is  suspL-nded. 
Weights  are  placed  in  the  opposite  pan  until 
the  whole  just  balances,  and  then,  if  a  bottle 
full  of  carbonic  dioxide  is  inverted  over  it, 
the  heavy  gas  will  displace  the  air  and  the 
box  will  fall,  showing  that  a  heavier  substance 
has  been  placed  in  it.  In  Fig.  2  a  tittle 
wheel  of  cardboard  is  shown,  which  can  be 
made  to  revolve  like  an  overshot  water-wheel 
by  pouring  a  stream  of  the  invisible  gas  into 
the  paper  cones  as  they  move  around. 

Another  experiment  to  show  the  weight  of 
the  gas,  is  to  place  a  soap  bubble  in  a  jar 
partly  filletl  with  it.  The  bubble  will  rest 
upon  the  upper  surface  of  the  gas  like  a  bal- 
loon  floating  in  the   air:   or  the  smoke  of  a 


Fig.  I. 

cigar,  or  piece  of  smouldering  paper  will  act 
in  the  same  way. 

Carbonic  dioxide  extinguishes  flame,  not 
by  any  inherent  power  in  itself,  but  by  dis- 
placing the  air  necessary  to  combustion,  just 
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as  a  blanket  or  heavy  cloth  does.  By  arrang- 
ing a  paper  tube,  or  gutter,  over  a  candle 
flame,  a  stream  of  carbonic  dioxide  may  be 
poured  down  upon  it  like  water,  and  will 
extinguish  it  as  quickly. 

Carbonic  dioxide  is  very  easily  prepared. 
In  the  laboratory  it  is  made  by  the  action  of 
hydrochloric  acid  upon  marble,  but  it  can  be 
made  just  as  well  by  placing  some  baking  or 
washing  soda  in  a  large  bottle  or  pitcher, 
pouring  on  vinegar,  and  covering  the  top 
loosely  with  a  piece   of  paper   or  cardboard 


Fig.  2. 

till  the  air  is  displaced  and  the  vessel  is  filled. 
The  gas  may  then  be  directly  poured  out,  as 
described  in  the  preceding  experiments,  tak- 
ing care,  of  course,  not  to  spill  the  liquid  at 
the  bottom.  A  still  easier  way  of  procuring 
the  gas  is  by  mixing  baking-powder  or  seid- 
litz  powders  with  water  only. 

These,  and  all  other  similar  experiments, 
require  a  little  care  and  practice,  but  are  so 
simple  that  anyone  can  soon  learn  to  perform 
them,  and  are  as  instructive  as  the  more  bril- 
liant ones,  which  require  complicated  appara- 
tus and  much  skill  in  manipulation. 


THE  LIMITS  OF  VISION. 

If  the  surface  of  the  earth  were  a  plane:,  or 
flat  surface,  an  object  would  always  be  visible 
upon  it  at  a  distance  only  limited  by  its  size, 
or  the  strength  of  eyesight  of"  the  observer, 
and  the  power  of  his  telescopes.  We  know, 
however,  that  the  surface  of  the  earth  is 
spherical,  and,  therefore,  no  matter  what  the 
size  of  an  object,  at  a  certain  distance — de- 
pending upon  its  height  and  that  of  the 
observer  above  the  surface  of  the  earth — it 
will  become  invisible,  the  convexity  of  the 
earth  rising  up  like  a  wall  between  them. 

It  is  often  a  matter  of  interest  and  import- 
ance to  know  how  far  one  can  see  from  any 
given    height,  or,    conversely,    how   far   one 


must  be  above  the  earth  to  see  an  object  at  a 
given  distance.  The  exact  calculation  of 
these  figures  would  require  the  use  of  very 
complex  formula;,  but,  for  practical  use,  two 
very  simple  rules  will  suffice  : 

The  distance  in  miles  at  ■which  an  object 
upon  tJie  surface  of  the  earth  is  visible,  is 
equal  to  the  square  root  of  one  and  a  half 
times  the  height  of  the  observer  in  feet 
above  the  stirface,  and,  conversely, 

The  height  in  feet  to  which  an  observer 
must  be  placed  to  see  a  distant  object,  is 
eq/tal  to  two-thirds  the  square  of  the  dis- 
tance in  yniles. 

For  instance  :  The  observer  is  in  the  rig- 
ging of  a  ship,  one  hundred  feet  above  the 
water,  how  far  distant  is  the  horizon .'  that  is, 
how  far  could  an  object  floating  in  the  water 
be  visible  before  being  hidden  by  the  convex- 
ity of  the  earth .?  One  and  a  half  times  one 
hundred  is  one  hundred  and  fifty,  and  the 
square  root  of  one  hundred  and  fifty  is, 
approximately,  twelve  and  a  half,  therefore 
the  horizon  is  twelve  and  a  half  miles  dist^t. 
As  the  deck  of  smaller  vessels,  like  pleasure 
\achts,  is  rarely  more  than  ten  feet  above  the 
water,  it  follows  that  the  limit  of  vision  from 
that  point  is  less  than  foiu"  miles  in  every 
direction. 

An  illustration  of  the  second  rule  may  be 
given  as  follows  :  A  building  is  thirty-three 
miles  away  ;  how  high  a  hill  must  one  climb 
in  order  to  be  able  to  see  it }  As  the  square 
of  the  distance  equals  i  ,089,  and  two-thirds 
of  that  number  equals  736,  it  follows  that  we 
must  climb  a  hill  726  feet  high  before  we  are 
able  to  see  the  building,  even  with  the  most 
powerful  telescope. 

Usually,  however,  the  height  of  the  object, 
as  well  as  that  of  the  observer,  must  be  taken 
into  consideration,  but  this  simply  requires 
the  duplication  of  the  problem.  For  instance  : 
The  Washington  Monument  is  552  feet  high  ; 
at  what  height  must  an  observer  fifty  miles 
away  be  in  order  to  see  the  top  of  it .'  Sup- 
posing the  observer  to  stand  upon  the  ground, 
we  find  by  the  first  rule  that  he  could  just  see 
the  top  29  miles  away,  and  to  overcome  the 
remaining  21  miles,  due  to  the  convexity  of 
the  earth,  he  would,  by  rule  second,  have  to 
climb  to  a  height  of  294  feet. 

Or,  suppose  a  sea-captain  standing  on  the 
deck  of  his  vessel,  30  feet  above  the  water, 
can  just  see  the  light  of  a  certain  lighthouse, 
which  he  knows  to  be  100  feet  high  ;  how  far 
is  he  from  it.'  By  using  rule  first  for  both 
heights,  and  adding  the  results  together,  we 
find  that  the  light  is  19  miles  distant  from  the 
ship, — a  piece  of  information  which  might  be 
of  the  highest  value.  Similar  problems  will 
occur  to  everyone. 

If  we  apply  similar  calculations  to  the 
Eiffel  Tower,  the  highest  artificial  structure 
in  the  world,  we  obtain  some  interesting 
results.     Assuming    the    height    to    be    just 


1,000  feet,  we  find  that,  standing  at  the  top, 
we  enjoy  a  circle  of  vision  bounded  by  a 
horizon  39  miles  distant,  and  that,  if  another 
similar  tower  should  ever  be  erected,  it  could 
be  placed  over  78  miles  away  before  the  rays 
of  the  electric  lights  on  their  summits  would 
be  eclipsed  by  the  intervening  earth.  From  the 
summit  of  Mt.  Everest  in  the  Himalayas 
(27,000  feet)  one  could  see  nearly  200  miles, 
provided  the  air  was  clear  enough,  which 
would  rarely  be  the  case. 

[Orij^inal  in  The  Popu'ar  Science  2^twt.] 

MODERN  ARCHAEOLOGICAL  DISCOVERIES 

BY  JOSEPH    WALLACE. 

How  would  the  ancient  historian  and  archicolo- 
gist  Hekateus  feel  today  in  the  presence  of  our 
galaxy  of  scientists,  who  have  shed  a  halo  of  light 
on  ancient  history  and  archajologj,  when  he  showed 
so  much  vanity  and  bragging  in  his  day  as  to  claim 
relationship  with  a  divine  grandsire  in  the  sixteenth 
degree,  and  provoke  the  taciturn  Hierodule  of  The- 
ban  to  lead  him  into  the  inner  sanctuary — that 
grand  hall — where  one  after  another  of  the  three 
hundred  and  forty-five  colossal  wooden  statues  of 
earth-born  high  priests  were  found  in  unbroken 
series,  who  bequeathed  from  father  to  son  the  sacred 
dignity.' 

The  arch;eological  discoveries  in  Palestine,  Egypt, 
and  Assyria,  the  present  century,  are  as  wonderful 
as  they  are  valuable.  No  alone  to  ethnical  history 
are  they  valuable,  but  also  to  sacred  literature,  as 
they  clear  up  all  past  and  existing  doubts  in  Bibli- 
cal history.  A  summary  account  of  the  modern 
discoveries  in  these  countries — which  were  first  in 
civilization,  first  in  the  sciences,  and  first  in  the 
arts — is  es.sential  to  a  proper  appreciation  of  the 
long,  patient,  and  arduous  labors  of  the  archaeolo- 
gists, besides  furnishing  a  key  to  the  long  locked 
and  hidden  secrets,  which  the  rise  and  fall  of  dynas- 
ties, continual  wars,  and  exodus  of  the  people  had 
sealed  in  characters  which  defied  alike  the  stern 
hand  of  time  to  efface,  and  the  uninitiated  in  cunei- 
form writings  to  solve. 

The  Hebrews  and  Assyrians  have  one  common 
origin  ;  their  forefa.thers  shared  the  same  soil  for  a 
long  time,  and  followed  the  same  mode  of  life. 
Towards  the  last  days  of  their  history,  the  two  na- 
tions found  themselves  united  under  Nebuchadnez- 
zar. Between  the  two  extreme  periods  of  voluntary 
separation  and  forced  reunion,  the  sons  of  Heber 
and  the  sons  of  Assur  led  at  first  an  independent 
existence,  but  always  preserved,  so  to  speak,  the 
imprint  of  the  same  family  education.  The  ethnic 
character  of  the  ancient  Assyrians,  like  that  of  the 
Chaldeans,  was,  in  former  times,  a  matter  of  contro- 
versy ;  and,  when  nothing  was  known  of  the  original 
language  of  the  people,  beyond  the  names  of  certain 
kings,  princes,  and  generals,  believed  to  have  be- 
longed to  the  race,  it  was  difficult  to  arrive  at  any 
determinate  conclusion  on  the  subject.  "The  inge- 
nuity of  the  etymologists  displayed  itself,"  says 
Rawlinson,  the  great  Egyptologist,  "in  suggesting 
derivations  for  the  words  Jn  question,  which  are 
sometimes  absurd,  sometimes  plausible,  but  never 
more  than  very  doubtful  conjectures.  No  sound 
historical  critic  could  be  content  to  base  apositi\e 
view  on  any  such  unstable  foundation,  and  nothing 
remained  but  to  decide  the  controversy  on  the  lin- 
guistic considerations." 

Various  grounds  existed  on  which  it  was  felt 
that  a  conclusion  could  be  drawn.  The  scriptu- 
ral genealogies  connected  Assur  with  Arum,  Heber, 
and  Joktan.  the  allowed  progenitors  of  the  Arama'- 
a»s  and  Syrians,  the  Israelites  or  Hebrews,  and  the 
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northern  or  Joktanian  Arabs.  "The  language, 
physical  tvpe,  and  moral  characteristics  of  these 
were  well  known ;  they  all  belonged,  evidently,  to  a 
single  family — the  family  known  to  the  ethnologists 
as  the  Semitic.  Again,  the  manners  and  customs, 
especially  the  religious  customs  of  the  Assyrians, 
connected  them  plainly  with  the  Syrians  and 
Pha'nicians,  with  whose  practices  they  were  closely 
allied." 

Further,  it  was  observed  that  the  modern  Chal- 
deans of  Kurdistan,  who  regard  themselves  as 
descendants  of  the  ancient  inh.ibitants  of  the  neigh- 
boring Assyrians,  still  speak  a  Semitic  dialect. 
The  elder  Niebuhr  was  the  first  to  report  this  fact, 
but  it  was  generally  disbelieved  until  Ainsworth 
confirmed  the  statement.  Thus  three  distinct  and 
convergent  lines  of  testimony  pointed  to  the 
conclusion  that  the  ancient  Assyrians  belonged 
to  tlie  Semitic  family,  and  were  more  or  less 
closely  connected  with  the  Syrians,  the  (latter) 
liabylonians,  the  Phienicians,  the  Israelites,  and 
the  Arabs  of  the  northern  portion  of  the  peninsula. 

Niebuhr  went  so  far  as  to  identify  the  Assyrians 
with  the  Syrians;  but  here  he  fell  into  a  mistake. 
The  Aramieans  were  probably  as  distinct  from  the 
Assyrians  as  any  other  Semitic  race.  Niebuhr  was 
misled  by  the  Greek  fancy  that  the  name  "Assyrian" 
and  "Syrian"  were  really  identical.  (See  Jlerod,  vii, 
63.)  But  these  names  had,  in  truth,  an  entirely 
distinct  origin.  Syria  (more  properly  hyria)  was 
the  name  given  by  the  Greeks  to  the  country  Isui-, 
or  lyre.  Assyria  was  the  corresponding  term  to 
Assur,  the  native  as  well  as  the  Hebrew  name  of 
the  tract  upon  the  middle  Tigris. 

Recent  linguistic  discoveries  have  entirely  con- 
firmed the  conclusions  thus  arrived  at.  We  now 
possess,  in  the  engraved  slabs,  the  clay  tablets,  the 
cylinders,  and  the  bricks  exhumed  from  the  ruins  of 
the  great  Assyrian  cities,  copious  documentary 
evidence  oi  the  character  of  the  Assyrian  language, 
and  of  the  ethnic  character  of  the  race.  It  appears 
to  be  doubted  by  none  who  have  examined  the  evi- 
dence, that  the  language  of  these  records  is  Semitic. 
However  imperfect  the  acquaintance  which  our  best 
oriental  arch;eologists  have  as  yet  obtained  with 
this  ancient  and  difficult  form  of  speech,  its  connec- 
tion with  the  Syriac,  the  late  Babylonian,  the 
Hebrew,  and  the  Arabic,  does  not  seem  to  admit 
any  doubt. 

Another  curious  confirmation  of  the  ordinary 
belief  is  to  be  found  in  the  physical  characteristics 
of  the  people,  as  revealed  to  us  by  the  ancient 
sculpturers.  Few  persons  in  any  way  familiar  with 
the  works  of  art  can  have  failed  to  remark  a  striking 
resemblance  to  the  Jewish  physiognomy  which  is 
presented  by  the  sculptured  effigies  of  the  Assyrians. 
The  forehead  straight,  but  not  high ;  the  full  brow, 
the  eye  large,  almond-shaped ;  the  aquiline  nose,  a 
little  coarse  at  the  end  and  unduly  depressed;  the 
strong,  firm  mouth,  with  lips  somewhat  over-thick; 
the  well-formed  chin,  best  seen  in  the  representation 
of  eunuchs ;  the  abundant  hair  and  the  ample  beard, 
both  colored  as  black ; — all  these  recall  the  chief 
peculiarities  of  the  Jew,  more  especially  as  he 
appears  in  southern  countries.  They  are  less  like 
the  traits  of  the  Arab,  though  to  them  also  they 
bear  a  considerable  resemblance.  We  find  that  the 
following  description  of  the  Bedouin,  by  Chateau- 
briand,— "The  oval  head,  the  high  and  arched  fore- 
head, the  aquiline  nose,  the  great  eyes,  and  almond- 
like shaped,  the  plain  and  singularly  mild  regard," 
— would  serve  in  many  respects  equally  well  for  a 
description  of  the  physiognomy  of  the  Assyrians,  as 
they  appear  upon  the  monuments. 

The  traits,  in  fact,  are,  for  the  most  part,  common 
to  the  Semitic  race  generally,  and  not  distinctive  of 
any  particular  subdivision  of  it.     They  are  seen  now 


alike  in  the  Arab,  the  Jew,  and  the  Chaldean  of 
Kurdistan,  while  anciently  they  not  only  character- 
ized the  Assyrians,  but  probably  belonged  also  to 
the  Phicnicians,  the  Syrians,  and  other  minor 
Semitic  races.  It  is  evident,  even  from  the  man- 
nered and  conventional  sculptures  of  Egypt,  that  tb.e 
physiognomy  was  regarded  as  characteristic  of  the 
western  Asiatic  races.  Three  captives  on  the  mon- 
uments of  Amenophis  III.,  represented  as  belonging 
to  the  Patana  (people  of  Bashan),  the  Assur  (Assy- 
rians), and  the  Karukamishi  (people  of  Carche- 
mish),  present  to  us  the  same  style  of  face,  only 
slightly  modified  by  Egyptian  ideas. 

Hence,  there  is  no  people  of  antiquity  which  had 
with  the  Hebrews  so  many  points  of  affinity  as  the 
oriental  Semitics;  consequently  there  is  none  whose 
history  is  more  useful  to  study,  for  the  clear  intelli- 
gence of  the  history  of  the  people  of  God,  as  also 
that  of  the  people  of  Sennacherib  and  of  Nebuchad- 
nezzar. Also  the  discoveries  of  Assyriology  are  for 
the  Bible  exegesis  an  invaluable  treasure,  and 
Christians  should  be  penetrated  with  the  deepest 
gratitude  for  the  learned  arch:eologists,  who 
consecrated  their  labors  and  vigils  to  the  exca- 
vations of  Hillah  and  Birs-Nimrod,  of  Koyundyik 
and  of  Khorsabad,  or  to  the  tedious  deciphering  of 
this  odd  writing,  which  looks  like  nail-heads,  and  of 
which  for  centuries  passed  in  the  eyes  of  the  orien- 
tals as  the  fantastic  work  of  genii, — an  impenetrable 
arcanum. 

It  is  interesting  to  know  the  history  of  the  deci- 
phering of  the  hieroglyphics  and  the  cuneiform 
texts,  as  also  the  patient,  laborious,  and  intelligent 
work  e.xpended  on  excavations  in  Egypt,  Chaldea, 
and  Assyria  by  modern  archaeologists.  Indeed, 
they  resolved,  to  employ  the  language  of  Porphyre, 
"to  shake  the  heavens  to  bring  to  light  the  myste- 
ries of  Isis,  to  unveil  what  is  the  most  secret  in 
Abydos,  and  to  stop  the  march  of  Bari — the  sacred 
boat." 

It  was  the  great  campaign  of  General  Bonaparte 
in  Egypt,  1798-1800,  which  gave  the  first  impulse  to 
Egyptian  studies.  The  most  distinguished  mem- 
bers of  the  French  Institute  accompanied  him  in  his 
expedition,  to  study  on  the  spot  the  land  of  the 
Pharaohs,  their  ancient  monuments — now  in  ruins 
— and  the  numerous  wrecks  of  a  former  civilization. 
The  work  which  they  executed  was  considerable, 
considering  the  state  of  affairs.  They  studied, 
under  all  its  phases,  the  ancient  and  modern  Egypt, 
and,  in  time,  the  result  of  their  labors  was  given  to 
the  people,  under  the  patronage  of  the  French  gov- 
ernment. {Description  de  r  Egypie,  Paris,  9  vols., 
in  fol.,  1809,  and  the  two  years  following.) 

However,  the  most  interesting  and  instructive 
inscriptions  which  the  Pharoahs  have  left  us,  which 
alone  could  clear  up  and  explain  much  of  Egyptian 
history,  had  always  remained  a  stubborn  mystery. 
But  it  was  reserved  for  a  Frenchman,  Jean  Fr. 
Champollion,  to  study  these  illegible  enigmas,  and 
reveal  to  us  the  secrets  of  this  mysterious  writing, 
which  is  represented  in  four  distinct  graphic  sys- 
tems,— hieroglyphic,  hieratic,  demotic,  and  Coptic, — 
embracing  thirty-one  dynasties,  from  Menes  to 
Nectanbo  II.  (about  350  B.  C),  the  last  king  of 
thirtieth  dynasty,  who  was  succeeded  by  a  Persian 
a  period  of  about  3,555  years. 
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ALGEBRAIC  PUZZLES. 

[solution.] 

TnK  difficulty  with  these  equations  is  that  they 
involve  a  hitherto  unnoticed  law.  If  in  a  set  of 
three  or  more  equations  of  the  first  degree,  the 
coefficients  of  the  unknown  quantities  taken  in  the 
same  order  in  each  equation,  form  an  arithmetrical 
equation,  the  equations  are,  of  necessity,  indetermi- 
nate.    Thus 


give 


In  like  manner 
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X— 2y— 5z=p 
X —  z  =q 

y-|-.iz=s 


I — 2  jrives  — 2y — 4z^p — ti  , 

3  is  y-f2z=s 

which,  of  course,   are   indeterminate.     Written   in 
full,  the  three  equations  become  : 

X— 2y— 5z=p 

x-|-oy—  z=q 

ox-|-  y-j-2Z=s 

in  which  the  coefficients  in  each   form  an  arithmet- 
rical progression. 

By  a  little  artifice  the  aritmetrical  progression 
may  be  so  completely  disguised  as  to  defy  detection, 
and  yet  produce  its  effect.     Let 

z 
X,  — 2y,  iiiui  — 

5 
be    three    unknown    quantities.     Then   I   make   my 
equations. 
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These,  simplified,  give 


X — 6y-f-z^a 

5x-Sy-(-3-=b 
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2x— jyH 
Working  these  out  we  get 

■    5y-z=- 
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b— 5a 

sy— 3= 
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and  can  get  no  further.  If  only  the  derivative  set 
had  been  given,  there  would  have  been  nothing  to 
suggest  indetermination.  Disguise  the  arithmetri- 
cal progression  in  every  possible  way,  the  result  is 
the  same.  Four,  five,  or  any  number  of  equations 
obey  the  same  law.  To  prove  this  in  all  its  gener- 
alities, take  three  general  equations,  thus  : 

(1)  :ix+(a-t-<l)y-t-(a-|-2d)z=A 

(2)  abx-|-Cab-(-nd)y+(ab-|-2nd)z=B 

(3)  acx-j-(ac-f-nid)y-|-(ac-|-2md)z=C 

in  which  a,  b,  c,  d,  m  equal  any  given  numbers. 

From  (1)  and  (2)  abx-|-(ab4-bd)y-|-(aI>-|-2bd)z=Ab 

'  abx-|-(ab-|-nd)y-|-(al>-|-2nd)z=H 

(4)  (bd— iid)y-t-2(bd— nd)z=Ab— B 
From  (1)  and  (3)  acx-|-(ac4-cd)y-|-  ac-|-2cd  z=Ac 
i                                      acx-{-iac-j-indjy-|-  ac-|-2md>  z^C 

(cd — ind)y-{-(3cd — 2nid)z^=Ac — C 


Ab— B 

y-|-2Z^ ^V,  a  known  quantity. 

bd — nd 

Ac— C 
y-f2z= =P,  do. 


<|s) 

From  (4) 

From  (5) 

cd — md 

Hence,  the  left-hand  members  being  identical,  the 

equations  are  indeterminate.     The  same  method  will 

apply  to  four  equations,  to  five,  and  so  on ;  hence  to 

any  number.     Q^  E.  D. 

C.  B.  Warrino. 

Military  Instituth,  Poughkeepsie,  N.  Y.,  Aug. 

8,  1889. 

«♦«. 

An  Interestino  Find,  in  the  shape  of  a  boulder 

of  jade,  was  recently  made  in  Sitka. 
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[Specially  Reported  for  The  Popular  Science  -STcws.] 
THE  TORONTO  MEETING  OF  THE  AMERI- 
CAN ASSOCIATION  FOR  THE  ADVANCE- 
MENT OF  SCIENCE. 

For  the  third  time  in  its  historj,  the  American 
Association  for  the  Advancement  of  Science  has 
met  on  British  soil.  Twice  already  has  Montreal 
claimed  a  right  of  hospitality,  and  now  Toronto  has, 
in  its  turn,  shown  that  Canada  abounds  in  every 
resource  that  can  ensure  success  to  this  yearly 
gathering.  The  University  building  found  ample 
space  for  six  of  the  eight  sec  tions  of  the  Association , 
besides  rooms  for  writing,  conversation,  the  press, 
post,  telegraph,  and  telephone.  The  section  of 
chemistry,  though  relegated  to  the  School  of 
Science,  was  on  one  side  of  the  University  grounds, 
and  that  of  biology  in  the  spacious  new  Biological 
building  on  the  other.  A  lunch,  free  to  all  mem- 
bers of  the  Association,  was  provided  daily  in  the 
main  building  of  the  University,  and,  besides  more 
than  one  entertainment  by  the  city,  many  of  the 
citizens  held  receptions  in  their  own  homes. 
Indeed,  the  hospitality  of  the  ladies  of  Toronto 
was  a  marked  feature  of  the  meeting,  and  their 
kindness  in  providing  each  day  carriages  for  those 
who  wished  to  see  something  of  the  city  and  its 
inhabitants,  will  long  be  gratefully  remembered. 
The  diiferent  railway  and  steamboat  companies 
offered  very  liberal  rates  to  almost  any  part  of  the 
Dominion,  and  for  Saturday  the  local  committee 
provided  two  entirely  free  excursions, — one  to 
Niagara,  and  the  other  to  any  point  among  the 
romantic  islands  of  Muskoka. 

The  member  who  sought  in  these  meetings  more 
than  intellectual  recreation  and  companionship, 
began  his  work  on  the  afternoon  of  Wednesday, 
August  28,  when  the  vice-presidents  delivered  the 
addresses  which  open  the  sessions  of  the  various 
sections.  Professor  Garrick  Mallery,  of  Washing- 
ton, endeavoured  to  establish  a  strong  similarity 
between  the  Indian  and  Israelite  races,  an  examina- 
tion of  both  having  shown  him  that  they  are  on 
parallel  planes  of  culture.  To  judge  from  the  small 
audience  present,  very  little  interest  was  excited  in 
this  topic,  and  a  "Prospective  Consideration  of  the 
Economic  and  Sociologic  Relations  of  the  United 
States  and  Canada,"  by  Colonel  Charles  S.  Hill, 
attracted  scarcely  anyone  unconnected  with  the 
press.  The  address  of  William  L.  Dudley  on 
'  "Amalgarhs,"  though  of  a  closely  technical  nature, 
interested  the  chemists  greatly.  Mr.  R.  S.  Wood- 
ward, modestly  claiming  the  earth  as  the  exclusive 
property  of  the  section  of  mathematics  and  astron- 
omy, discussed  such  topics  as  its  shape  and  size ; 
constitution  and  distribution  of  its  mass ;  its  inter- 
nal heat,  and  the  effects  of  secular  cooling,  with  the 
geological  phenomena  of  crumpling  and  crust  move- 
ments ;  its  liquidity,  solidity,  and  rigidity,  and 
theories  of  cosmogony.  Professor  Charles  White, 
on  the  other  hand,  confined  the  attention  of  geolo- 
gists to  a  consideration  of  the  special  portion  of  the 
earth's  history  as  exhibited  on  this  continent  by  the 
Mesozoic  division  of  rocks.  The  two  addresses  that 
excited  the  widest  interest  were  those  of  Professor 
Carhart,  of  Ann  Arbor,  and  Professor  Goodale,  of 
Harvard.  The  former  gentleman,  reviewing  theo- 
ries of  electrical  action,  from  those  of  Faraday  to 
those  now  based  on  the  recent  discoveries  of  Hertz 
of  Carlsruhe,  concluded  with  the  statement  that  yet 
fuller  experiments  have  proved  that  electro-magnetic 
waves  are  not  only  like  light,  but  are  light;  or,  to 
speak  more  correctly,  all  radiant  energy  is  trans- 
mitted as  electro-magnetic  waves  in  luminiferous 
ether.  Professor  Goodale  gave  a  like  comprehen- 
sive review  of  t'ue  state  of  our  knowledge  of  proto- 
plasm, showing  that  recer;t  investigations  have 
discovered  among  the  cells  of  plants,  a  system  of 


delicate  connecting  threads  of  protoplasm,  forming, 
apparently,  a  means  of  communicatipn  from  one  to 
another.  He  also  dwelt  on  cell  multiplication, 
stating,  on  the  authority  of  recent  experiments, 
that,  besides  the  division  of  the  nucleus  that  always 
precedes  the  process,  a  similar  change  takes  place 
in  the  granules  in  the  cell,  and  that  the  cell  is  at  any 
time  ready  to  transform  its  contents  according  to 
the  need  of  the  plant. 

The  evening  of  Wednesday  was  devoted  to  the 
address  of  the  retiring  president  of  the  Association, 
Major  Powell,  chief  of  the  United  States  Geological 
Survey,  who  was,  unfortunately,  not  present.  The 
pavilion  of  the  Horticultural  Gardens  was  brilliantly 
decorated,  without  by  circles  of  lights,  and  within 
by  an  effective  distribution  of  flags,  bunting,  and 
exotic  plants.  Thousands  of  citizens,  of  all  classes 
and  all  ages,  thronged  the  gardens,  and  thousands 
more  were  seated  in  the  galleries  and  body  of  the 
hall.  To  be  heard  by  such  an  assemblage  demanded 
a  voice  of  no  ordinary  strength,  and  such  a  one  was 
found  in  Mr.  G.  K.  Gilbert,  who  rendered  with 
great  rhetoric  skill  the  flowery  periods  and  poetic 
language  in  which  his  chief  traced  the  growth  of 
music,  from  the  barbaric  dance  to  the  modern  sym- 
phony. 

The  sessions  of  Thursday  offered  little  to  the  gen- 
eral member.  The  importance  of  giving  due  place 
to  the  science  of  chemistry  in  the  programmes  of 
the  secondary  schools,  was  urged  by  Professor  Sea- 
man in  his  report  to  the  chemical  section.  Mr. 
Edward  S.  Holden,  director  of  the  Lick  Observatory, 
dealt  with  the  astronomical  observations  made  with 
the  great  telescope  since  it  was  set  up  in  June,  18S8. 
Mr.  H.  Carrington  Bolton  illustrated  his  researches 
on  sonorous  sand  in  the  peninsula  of  Sinai  with 
magic  lantern  views  of  the  localities  in  which  it 
occurs.  Mr.  Walter  Hough,  of  the  United  States 
National  Museum,  gave  a  practical  demonstration 
of  aboriginal  fire-making,  developing  a  satisfactory 
tiame  from  a  small  heap  of  charred  dust,  accumu- 
lated in  about  twenty  seconds  by  twirling  one  semi- 
decayed  stick  upon  another.  The  section  of  geology 
held  no  session  this  day,  all  geologists  being 
attracted  to  the  meeting  of  the  Geological  Society 
in  the  Normal  School,  presided  over  by  James 
Hall,  and  addressed  by  Dana,  Sir  William  Dawson, 
and  other  veterans  of  the  science.  The  biologists 
adjourned  for  the  afternoon,  to  take  part  in  the 
botanical  excursion  to  Scarborough  Heights,  which 
proved  a  pleasant  and  profitable  reunion  of  kindred 
spirits.  Another  opportunity  for  social  intercourse, 
and  on  a  larger  scale,  was  afforded  in  the  evening, 
at  the  Horticultural  Gardens,  when  the  whole  city 
seemed  to  be  promenading  under  lines  of  Chinese 
lanterns  radiating  from  the  fountain,  which  was 
itself  decorated  with  circles  of  tiny  colored  lights. 

Many  able  papers  were  read  to  the  sections  on 
Friday.  Of  these,  two  were  of  general  interest, — 
one  both  for  its  matter  and  manner  of  delivery  by 
Mrs.  Nellie  Kedgie,  on  the  importance  to  all  house- 
wives of  a  knowledge  of  the  requisite  elements  to  be 
sought  in  food,  and  of  the  best  methods  of  preparing 
that  food  in  order  to  obtain  from  it  all  the  benefit 
possible ;_  the  other,  because  the  subject,  in  itself 
diflScult  to  all  but  palseobotanists,  became  easy  to 
everyone  in  the  hands  of  Sir  William  Dawson.  A 
very  graphic  picture  he  drew  of  the  forests  of  the 
Erian  and  Carboniferous  periods,  in  which  equise- 
tums  and  lycopods  grew  with  the  dimensions  of 
trees,  giving  way  as  time  passed  on  to  the  sigilarias 
and  Icpidodendrons,  which  foreshadowed  the  gym- 
nosperms  ;  and,  as  these  latter  became  more  numer- 
ous and  more  highly  specialized,  dwindling  to  the 
humble  plants  we  now  find  them,  the  tree-ferns 
from  first  to  last  holding  their  own,  as  they  do  now 
in  certain  localities.     An  evening  lecture,  illustrated 


by  maps  and  diagrams,  and  giving  an  admirable 
summary  of  the  history  of  the  Niagara  River, 
brought  Friday  to  a  satisfactory  close. 

The  excursion  to  the  granite  islands  and  clear 
waters  of  the  Muskoka  Lakes  delighted  all  who 
undertook  it,  even  though  they  were  unable  to 
return  to  the  sessions  of  Monday.  The  botanists 
were  especially  happy  in  the  discovery  of  rare 
plants,  and  of  one  or  two  that  may  prove  entirely 
new  species. 

Monday  was,  however,  found  interesting  by  those 
who,  either  by  compulsion  or  choice,  preferred  the 
work  of  section  rooms  to  the  enjoyment  of  rest, 
quiet,  and  scenery  of  exceptional  beauty.  All  mem- 
bers, however,  had  the  opportunity  of  attending 
Mr.  H.  Carrington  Bolton's  evening  lecture  on 
Mount  Sinai,  accompanied  with  magic  lantern  views. 

The  first  attraction  of  Tuesday  was  found  in  the 
anthropological  section,  where  Professor  F.  W. 
Putnam  gave  the  results  of  his  explorations  about 
the  serpent  mound  of  Adams  County,  Ohio,  con- 
vincing all  who  heard  his  story  of  patient,  intelli- 
gent labor,  that  the  grant  of  money  made  by  the 
Association  is  being  well  expended.  The  general 
form  of  the  mound  was  clearly  exhibited  by  draw- 
ings and  photographs.  Professor  Putnam  described 
the  manner  in  which  the  mound  must  have  been 
made,  and  the  graves  that  he  has  opened  around  it. 
These  he  found  to  be  of  two  distinct  periods, — the 
one  comparatively  recent,  the  other  reaching  back 
to  the  greatest  antiquity  of  which  he  has  yet  seen 
traces,  and  containing  evidences  of  serpent  worship, 
connecting  the  ancient  remains  with  southern 
races.  The  economic  section  offered  an  attractive 
programme,  but,  owing  to  the  absence  of  the 
writers  of  the  papers,  little  interest  was  manifested 
in  their  contents,  and  more  than  one  was  read  to 
an  audience  of  four  or  five.  Mr.  C.  M.  Woodward, 
of  St.  Louis,  sent  an  exceedingly  able  and  valuable 
contribution  on  the  "Relation  of  Manual  Training 
to  Body  and  Mind,"  which  would  have  elicited  a 
lively  discussion  had  he  himself  been  present.  As 
it  was,  it  was  satisfactory  to  note  the  unanimous 
testimony  of  the  parents  of  the  boys  in  his  manual 
school,  to  the  growth  and  development  of  mind  and 
body,  habits  of  application  and  accuracy,  faculty  of 
thinking  about  means  and  methods,  power  of  gen- 
eralization, concentration,  and  endurance,  fostered 
by  the  simultaneous  education  of  hand  and  brain. 
Mr.  Atkinson's  paper  on  the  scientific  application 
of  heat  to  the  cooking  of  food,  suffered  by  the 
writer's  absence,  and  many — ladies  especially — were 
disappointed  that  his  oven  and  steam-cooker  were 
not  exhibited.  The  questions  of  "Desert  Land"  and 
the  "Protection  of  Forests"  drew  out  a  discussion, 
in  which  Charles  Smiley,  of  Washington,  and  other 
able  thinkers  took  good  part.  The  geological  sec- 
tion, after  all,  proved  of  greatest  interest  to  the 
greatest  number,  even  though  the  seats  appeared  to 
be  arranged  for  the  torture  rather  than  the  repose 
of  the  occupant.  Many  technical  papers  were 
closely  followed  by  ladies,  in  spite  of  physical  dis- 
comfort, which  was  entirely  forgotten  when  Profes- 
sor J.  S.  Newberry  and  Sir  William  Dawson  dis- 
cussed the  history  of  the  formation  of  the  Great 
Lakes,  with  the  theories  of  glaciation  involved. 

A  garden  party  in  the  beautiful  grounds  of  Gov- 
ernment House  gave  the  occasion  for  leave  takings 
between  friends  and  co-workers,  while  at  the  public 
meeting  in  the  evening  the  heartfelt  thanks  of  all 
were  rendered  to  everyone  who  had  contributed  to 
the  success  of  this  Toronto  meeting.  C. 


The  Plumber. — The  Sanitary  News  is  at  pains  to 
deny  that  there  is  no  good  plumber  but  a  dead  one; 
it  offers  arguments  of  considerable  weight  in  sup- 
port of  its  view. 
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A  MEDL^VAL  RAILWAY. 

The  curious  engraving  presented  herewith 
is  from  the  Cosmographie  of  Sebastian  Mun- 
ster,  a  rare  old  wori<,  published  at  Basle  in 
1555.  It  represents  in  section  a  mine  of  those 
days,  and  is  of  very  great  interest  as  illustrat- 
ing the  life  of  former  times. 

The  most  important  feature  of  this  engrav- 
ing, however,  is  the  representation  of  a  tram- 
wa}-,  or  structure  of  rails,  for  moving  the 
wagons  of  ore.  It  has  always  been  supposed 
that  the  use  of  rails,  or  tramways,  origi- 
nated in  the  English  collieries  during 
the  last  century,  but  it  is  evident  that 
they  must  date  back  to  an  earlier 
period,  probably  even  much  earlier 
than  the  date  of  the  engraving,  and  the 
real  inventor  of  railroads  will  never 
be  known.  The  rails,  however,  are 
but  a  small  part  of  the  modern  rail- 
road, and  just  as  much  credit  as  ever 
is  due  to  Stephenson,  Trevethick,  and 
the  host  of  other  inventors,  whose 
labors  and  ingenuity  have  brought  the 
system  to  its  present  development. 

Another  remarkable  feature  is  the 
representation  of  the  individual  walk- 
ing over  the  ground  with  a  "divining- 
rod"  precisely  similar  to  those  in  use 
at  the  present  day.  Whether  pur- 
posely or  not,  the  artist  has  intro- 
duced an  element  of  caricature  into  the 
figure  and  expression  of  the  diviner, 
showing,  perhaps,  that  he  had  as  little 
belief  in  that  ancient  piece  of  hum- 
bug as  the  intelligent  people  of  modern 
times. 

And  yet  are  we  sure  that  the 
"divining-rod"  is  entirely  a  fraud.' 
As  an  indicator  of  the  presence  of  wa- 
ter, oil,  minerals,  natural  gas,  or  cur- 
rents of  electricity  beneath  the  surface 
of  the  earth,  it  undoubtedly  is,  but  it 
does  not  seem  impossible  that  there  may  be 
some  personal  idiosyncracy  dependent  upon 
principles  or  forces  at  present  unknown  to 
us,  which  may  cause  its  remarkable  move- 
ments. The  superstition  has  certainly  sur- 
vived for  many  years,  and  is  probably  referred 
to  in  the  Bible,  but,  like  hypnotism  and  all 
other  allied  psychic  phenomena,  it  is  worthy 
of  investigation  in  a  more  scientific  spirit 
than  has  hitherto  been  accorded  to  it. 
Although  the  "divining-rod"  certainly  cannot 
tell  us  what  is  below  the  ground,  it  may,  pos- 
sibly, at  some  future  time,  give  us  a  clearer 
insight  into  some  of  the  mysterious  forces  of 
Nature. 

We  must  also  make  mention  of  the  windlass 
and  ore-baskets,  the  candles  stuck  against  the 
walls  by  a  lump  of  clay,  the  quaint  costumes 
of  the  overseer  and  workmen,  and  the  rude 
and  clumsy  tools  used  by  them.     In  another 


engraving  in  the  same  work,  a  smelting  fur- 
nace is  represented,  where  the  blast  for  the 
fire  is  obtained  by  bellows  worked  by  an 
undershot  water-wheel.  One  of  the  work- 
men is  also  represented  as  pushing  a  wheel- 
barrow, the  invention  of  which  has  usually 
been  attributed  to  Pascal  a  century  later.  It 
is  evident  that  many  of  our  so-called  modern 
inventions  are  of  considerable  antiquity,  and 
that  the  arts  were  in  a  more  advanced  state  in 
medieval  times  than  we  are  apt  to  suppose. 
The  engraving  was  first  reproduced  by  La 
Nature^  from  which  we  copy  it. 

THE    USE    OF    BISULPHIDE     OF 
CARBON   IN   BOILERS. 

Bisulphide  of  carbon  (CS2)  is  a  light, 
mobile  liquid  of  unpleasant  odor,  which 
possesses  many  valuable  and  interesting  qual- 
ities,  but  the  only   ones  that  concern   us   in 


this  article  are  its  low  boiling-point  (118. 5) 


and  the  easy  condensibility  of  its  vapor  back 
to  a  liquid.  It  is  not  surprising  that  these 
qualities  should  have  suggested  its  use  as  a 
substitute  for  water  in  boilers,  and,  to  one 
not  acquainted  with  the  principles  of  the  con- 
seiAration  of  enery,  it  would  seem  as  if  there 
was  a  direct  gain  in  power  by  using  it  in 
place  of  water,  which  requires  a  much  higher 
temperature  to  change  it  into  an  elastic 
vapor. 

This  idea  has  been  the  basis  of  many 
schemes,  both  honest  and  otherwise,  of  revo- 
lutionizing our  present  methods  of  obtaining 
power  from  steam  engines.  Such  schemes 
are  generally  periodic,  and,  as  another  revival 
of  the  bisulphide  of  carbon  engine  is  about 
due,  it  may  be  of  interest  to  consider  the 
fallacies  involved  in  the  theory. 

It  is  evident,  in    the    first    place,  that   the 


amount  of  work  obtained  from  a  boiler  de- 
pends upon  the  pressure  of  the  steam  or 
vapor  contained  in  it,  and  this  pressure,  or 
tension,  is  dependent  upon  the  heat  applied 
to  it  from  the  fire  in  the  furnace.  Steam  at 
the  boiling-point  of  water  has  a  pressure  of 
15  pounds  to  the  square  inch,  just  balancing 
that  of  the  air,  but,  as  its  temperature  in- 
creases, so  does  its  tension  very  rapidly.  At 
a  temperature  of  356"  the  tension,  or  pressure, 
equals  120  pounds  to  the  square  inch,  or,  sub- 
tracting the  weight  of  the  atmosphere,  the 
pressure  indicated  by  the  guage  would  be  a 
little  over  100  pounds. 

Now  it  might  be  supposed  that  the  tension 
of  bisulphide  of  carbon  vapor  was  proportion- 
ately less  than  that  of  water,  but  such  is  not 
the  case.  At  313°  the  tension  is  more  than 
four  times  as  great,  but  here  the  omnipresent 
principle  of  conservation  of  energy 
comes  in,  and  we  find  that  to  maintain 
a  pressure  in  our  boiler,  say  of  100 
pounds,  just  as  much  heat  must  be 
absorbed  by  the  bisulphide  of  carbon 
in  the  processes  of  vaporization  and 
heating  as  by  the  water.  The  bisul- 
phide vaporizes  at  a  lower  tempera- 
ture than  water,  but  in  so  doing  it 
absorbs  proportionately  more  heat 
from  the  fire,  and  to  maintain  the 
same  pressure  in  the  boiler  while  the 
engine  is  running,  the  same  amount  of 
heat  must  be  furnished,  whether  water 
or  any  other  liquid  is  used.  If  this 
were  not  the  case,  perpetual  motion 
would  be  a  possibility,  as  the  steam 
from  a  water  boiler  might  be  used  to 
run  several  bisulphide  boilers,  thus 
multiplying  the  energy  produced  with- 
out the  expenditure  of  previously 
stored    up    energy. 

This  principle  can  be  eftectively 
illustrated  by  first  pouring  a  few 
drops  of  water  on  the  hand  and 
allowing  it  to  evaporate,  and  then 
repeating  the  experiment  with  bisulphide  of 
carbon,  remembering  to  keep  the  latter  away 
from  fire  or  light,  as  its  vapor  is  very  inflam- 
mable. The  much  greater  degree  of  cold 
produced — that  is,  the  amount  of  heat  ab- 
sorbed— by  the  evaporation  of  the  bisulphide, 
will  be  very  noticeable.  In  fact,  so  great  is 
this  absorption  of  heat  by  the  evaporation  of 
volatile  liquids,  that  it  is  used  to  freeze  water 
in  the  various  forms  of  artificial  ice  machines. 
The  use  of  a  supplementary  bisulphide  of 
carbon  boiler,  heated  by  the  exhaust  steam  of 
an  engine,  has  been  suggested,  ancf  is  theo- 
retically possible.  No  more  power  is  pro- 
duced from  the  coal  in  such  a  case,  but  the 
heat  which  would  otherwise  be  wasted  in  the 
air  would  be  saved  and  converted  into  power. 
Such  an  arrangement  was  formerly  in  use  in 
a  manufacturing  establishment  in  this  city, 
but  the  practical  difliculties  in  using  and  con- 
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densing  the  subtle  bisulphide  of  carbon  vapor 
were  too  great  to  make  the  process  an  eco- 
nomical one,  and  it  was  finally  given  up.  It 
is  as  difficult  to  find  a  substitute  for  water  in 
steam  boilers  as  it  is  to  improve  upon  it  as  a 
beverage  for  use  in  that  still  more  wonderful 
machine— the  human  body. 

In  writing  this  article,  an  ingenious  swindle 
is  brought  to  mind,  which  appeared  a  few 
years  ago,  and  which  consisted  in  the  alleged 
discovery  of  a  wonderful  substance  which 
would  reduce  the  boiling-point  of  water  much 
below  the  usual  temperature,  thus  eiiiibling 
steam  engines  to  be  run  with  a  much  smaller 
expenditure  of  fuel.  Of  course  no  such  sub- 
stance exists,  but  even  if  it  did,  the  natural 
laws  considered  in  this  article  would  forbid 
its  being  of  any  economical  value. 


gether  by  electricity  after  being  placed   in  position. 
A  dynamo  propels  over  the  ti-acks  an  electric  weld- 


wheels,  causes  the  car  to  move  gently  forward  sev- 
eral feet — the  car,  in  fact,  following  the  horses  up. 


machine,  which  welds  the  rails  into  one  contin-    The  apparatus,  when    being   wound  up,  acts   as    a 


A  NEW  PHOTOGRAPHIC  CHEMICAL. 

A  RECENT  number  of  the  Moniteur  de  la  Pho- 
tographic calls  attention  to  pyrocatechin  as  an 
important  new  developing  agent  for  gelatine- 
bromide  plates.  Pyrocatechin,  of  which  the  formula 
is  C6H8O2,  evidently  belongs  to  the  same  class  of 
substances  as  hydroquinon,  Ct^UOi,  which  is  now 
in  daily  use  as  a  means  of  developing  the  picture  on 
gelatino-bromide  plates.  In  Germany  it  has  been 
recommended  for  some  time  past  as  a  capital  sub- 
stance for  this  purpose,  and  quite  recently  Dr. 
Arnold,  of  Berlin,  has  made  some  experiments  with 
it,  which  leave  no  doubt  in  his  mind  that  pyrocate- 
chin is  well  worthy  of  the  attention  of  photogra- 
phers, as  it  possesses  several  great  advantages  over 
the  other  substances  used  for  the  same  purpose. 
The  negatives  obtained  by  it  are  of  a  color  which 
facilitates  printing;  the  plates  do  not  fog,  and  as 
soon  as  they  are  placed  in  the  developing  solution  they 
lose  their  seitsitivencss  to  light,  so  that  they  may  be 
developed  at  a  distance  of  20  inches  from  a  gas 
flame,  or  in  weak  diffused  daylight.  Even  at  a 
comparatively  low  temperature  this  new  agent  acts 
with  energy.  The  solution  does  not  stain  the  fin- 
gers, and  it  gives  very  fine  negatives,  though  its 
action  is  not  so  rapid  as  that  of  pyrogallic  acid. 
Dr.  Arnold  uses  it  in  conjunction  with  a  little  car- 
bonate of  potash.  The  formula  he  adopts  is  this: 
Dissolve  I  gramme  of  pyrocatechin  in  100  grammes 
of  water,  and  20  grammes  of  carlwnate  of  potash  in 
another  100  grammes  of  water.  To  develop  an 
ordinary  plate,  i  cubic  centimetre  (about  16  drops), 
and  c,  to  10  cc.  of  the  carbonate  of  potash  solution 
are  added  to  60  or  80  cubic  centimetres  (grammes) 
of  water.  For  instantaneous  pictures  the  quantity 
of  pyrocatechin  solution  may  be  increased  to  5 
cubic  centimetres.     The  action  is  very  uniform. 


RAILROAD  NOTES. 

The  Schoolmaster  Aiiroad. — The  Russians 
have  recently  improved  on  the  sleeping-coaches  of 
the  railway  and  the  perambulating  schoolmaster  of 
the  rural  regions.  They  have  provided  a  school- 
wagon,  which  is  furnished  with  a  room  for  the 
teacher,  a  classroom  or  study,  and  a  library,  all 
suitably  supplied  with  the  necessary  material. 
This  wagon  will  be  on  the  line  of  the  Transcaspian 
Railway  all  the  year  round,  remaining  as  long  as 
may  be  deemed  necessary  at  districts  which  are  not 
provided  with  a  school. 

Electric  Welding  of  Rails.  —  Prof.  Elihu 
Thomson  has  perfected  an  invention  by  which  the 
rails  of  street  or  steam  railways  may  be  welded  to- 


uous  line  after  it  passes  over  them.  It  is  proposed 
to  have  at  every  100  feet  a  break,  to  allow  for  expan- 
sion. Any  kind  of  rails  can  thus  be  welded,  and  in 
the  event  of  such  operations  in  the  West  End  lines 
in  Boston,  power  can  be  obtained  from  the  wires 
now  in  use,  as  but  a  500  voltage  will  be  required. 

English  Railway  Speeds. — The  great  lines  of 
railway  fietween  London  and  the  north  arc  renew- 
ing their  racing  exploits  of  last  year's  travel.  This 
year  speed  is  kept  up  beyond  Edinburg  and  Glasgow, 
Aberdeen  being  included  in  the  racing.  A  train 
leaves  the  Granite  City  at  6.15  in  the  morning,  and 
by  the  western  route  reaches  Euston  at  7  in  the 
evening.  The  journey  of  540  miles  in  the  time 
specified,  inclusive  of  halts  by  the  way,  has  actually 
been  accoinplished,  and  no  doubt  the  locomotives 
will  continue  to  do  their  work.  On  the  Great 
Northern,  North-Eastern,  and  North  British  lines, 
by  the  east  coast  route,  the  advertised  time  is  four- 
teen hours  less  ten  minutes,  but  as  that  route  has 
superior  advantages  of  gradient  and  directness,  it  is 
pretty  certain  that  the  engine-drivers  upon  it  will 
be  required  to  work  up  to  the  standard  of  speed  set 
by  the  rival  system.  It  is  a  competition  of  doubtful 
value  to  the  public. 

English  Compound  Locomotives. — Experience 
with  the  English  locomotive  which  the  Pennsylvania 
road  brought  over,  and  which  has  been  undergoing 
tests  for  several  months,  according  to  a  Pittsburg 
paper,  will  probably  result  in  something  valuable, 
though  it  is  not  probable  that  the  English  machine 
will  ever  be  adopted  as  a  whole.  Of  late  it  has  been 
running  from  Long  Branch  to  New  York,  and  is 
becoming  better  liked  every  day  for  its  improving 
performances.  The  final  test  will  soon  be  made. 
If  these  experiments  prove,  what  is  generally  be- 
lieved by  engineers  now,  that  the  compound  type 
will  produce  considerably  more  power  at  less  cost 
than  the  styles  of  engines  at  present  in  use,  then  the 
compound  system  will  be  adopted  at  once  by  the 
Pennsylvania  company  and  applied  to  all  its  loco- 
motives as  rapidly  as  possible.  It  is  likely  to  be  a 
year,  however,  before  such  a  step  is  fully  determined 
upon.  One  thing  that  has  been  discovered  in  the 
use  of  the  "Pennsylvania"  in  regular  service  is  that 
an  English  locomotive  won't  stand  the  wear  and 
tear  of  American  tracks.  The  engine  is  too  rigid 
and  provided  with  too  short  springs  to  make  an 
easy  runner  over  our  roads.  The  racking  it  gets  on 
rough  bits  of  track  makes  necessary  frequent  trips 
to  the  shops  for  trifling  repairs. 

Every  time  a  horse-car  is  started  from  a  state  of 
rest — and  this  happens  many  times  during  every 
journey — a  distressing  strain  is  put  upon  the  horses, 
which  tells  upon  them  and  makes  horse-flesh  a  very 
heavy  item  of  expenditure.  Several  unsuccessful 
attempts  have  been  made  to  produce  a  mechanical 
contrivance  which  would  assist  the  horses  by  im- 
parting an  initial  motion  to  the  car  at  the  moment 
of  starting.  This  is  now  satisfactorily  accomplished 
by  a  starter  which  has  been  in  use  for  the  past  six 
months  on  a  car  belonging  to  the  Southwark  and 
Deptford  Tramway  Company  of  PJngland.  The 
apparatus  consists  mainly  of  a  coiled  spring  in  con- 
nection with  a  clutch  arrangement  and  a  spud  on 
the  driver's  platform.  A  simple  movement  of  the 
driver's  foot  will  throw  the  apparatus  into  or  out  of 
gear,  and  one  revolution  of  the  car  wheels  is  sufli- 
cient  to  charge  the  spring  for  the  purpose  of  restart- 
ing. On  starting  the  car,  the  first  forward  move- 
ment of  the  horses  causes  tension  on  the  traces  and 
at  once  releases  the  spring,  which,  acting  upon   the 


powerful  brake ;  it  can  be  used  as  an  emergency 
brake,  and  can  be  operated  from  either  end  of  the 
car. 


PRACTICAL  RECIPES. 


Strips  of  Gelatin^  plunged  into  varnish  which 
contains  water,  and  gives  a  dull  soft  surface  on  dry- 
ing, have 'the  efl'ect  of  subtracting  the  greater  part 
of  the  water,  and  causing  the  varnish  to  give  a  bril- 
liant and  clear  surface  up  to  the  last  drop. 

To  LicyjEFY  Carbolic  Acid,  fill  the  space  at  the 
neck  of  the  bottle  (new)  with  alcohol,  and  then 
invert  the  spirit,  which  will  work  upward  and  dis- 
solve the  acid.  In  microscopical  work,  or,  indeed, 
in  any  other  kinds,  the  spirit  will  do  no  harm,  as  it 
will  soon  evaporate. 

To  Remove  Old  Paint. — Shake  three  pounds  of 
quicklime  in  water  and  add  one  pound  of  pearl-ash, 
making  the  whole  into  the  consistence  of  paint. 
Lay  this  over  the  old  work  with  a  brush,  and  let  it 
remain  from  twelve  to  fourteen  hours,  when  the 
paint  will  be  easily  scraped  off. 

Parchment  Paper  may  best  be  softened  by 
spreading  or  rubbing  with  or  dipping  into  a  mix- 
ture of  glycerine  and  calcium  chloride,  which  will 
affect  not  merely  the  surface,  but  enter  the  pores. 
The  distinctive  indifferent  character  of  the  paper  is 
not  altered,  as  by  oil,  which  causes  a  stiffening  of 
the  paper,  only  to  be  softened  by  heat. 

LiquiD  Glue  possessing  great  resisting  power, 
and  particularly  recommended  for  wood  and  iron,  is 
prepared,  according  to  Hesz,  as  follows :  Clear 
gelatine,  100  parts;  cabinet-makers'  glue,  100  parts; 
alcohol,  25  parts;  alum,  2  parts;  the  whole  mixed 
with  200  parts  of  20  per  cent,  acetic  acid,  and  heated 
on  a  water-bath  for  six  hours.  An  ordinary  liquid 
glue,  also  well  adapted  for  wood  and  iron,  is  made 
by  boiling  together  for  several  hours  100  parts  glue, 
260  parts  water,  and  16  parts  of  nitric  acid. 

To  Split  Paper. — There  are  two  ways  of  splitting 
a  piece  of  paper.  One  is  to  lay  the  sheet  of  paper 
on  a  piece  of  glass,  soak  it  thoroughly  with  water, 
and  then  press  it  smoothly  all  over  the  glass.  With 
a  little  care  the  upper  half  of  the  sheet  can  be  peeled 
off,  leaving  the  under  half  on  the  glass.  Let  this 
dry  and  it  will  come  oflf  the  glass  easily ;  of  course 
the  glass  must  be  perfectly  clean.  The  second  way 
is  a  better  one,  but  it  requires  some  good  practice. 
Paste  a  piece  of  cloth  or  strong  paper  on  each  side 
of  the  sheet  to  be  split.  When  it  has  thoroughly 
dried,  pull  the  two  pieces  of  cloth  apart  suddenly 
and  violently.  The  paste  can  then  be  softened  with 
water,  and  the  two  halves  of  the  sheet  easily  taken 
oft"  the  cloths. 

Professor  Winchell's  Paste. — Professor  Alex. 
Winchell  has  a  cement  that  will  stick  on  any  thing. 
The  receipt  is  as  follows  :  Take  two  ounces  of  clear 
gum  arable,  one  ounce  and  a  half  of  fine  starch,  and 
one  half  ounce  of  white  sugar.  Pulverize  the  gum 
arable,  and  dissolve  it  in  as  much  water  as  the  laun- 
dress would  use  lor  the  quantity  of  starch  indic.ited. 
Dissolve  the  starch  and  sugar  in  the  gum  solution. 
Then  cook  the  mixture  in  a  vessel  suspended  in 
boiling  water,  imtil  the  starch  becomes  clear.  The 
cement  should  be  as  thick  as  tar,  and  kept  so.  It 
can  be  kept  from  spoiling  by  dropping  in  a  lump  of 
gum-camphor,  or  a  little  oil  of  cloves  or  sassafras. 
This  cement  is  very  strong  indeed,  and  will  stick 
perfectly  to  glazed  surfaces,  and  is  good  to  repair 
broken  rocks,  minerals,  or  fossils. 


Vol.  XXIII.  No.  lo.] 


POPULAE  SCTET^CE   NEWS. 


151 


^onje,  Barnj,  aijd  Sardeij. 


THE  NITROGEN  BACTERIA. 
Thirty  years  ago,  Boussingault  performed 
his  well-known  experiment  of  planting  seeds 
in  a  soil  devoid  of  nitrogen,  and  proving  by 
analysis  of  the  seeds  and  the  residting  plants, 
that  no  nitrogen  was  absorbed  directly  from 
the  air.  Later,  Berthelot  and  Andre  dis- 
covered that  nitrogen  accmmilates  in  culti- 
vated soils  through  the  action  of  bacteria, 
which  assimilate  it  from  the  air.  Other 
investigations  by  Hellriegel  and  Wilforth 
showed  that,  in  a  soil  free  from  nitrogen, 
leginninous  plants  would  not  flourish  when 
watered  with  distilled  water  alone,  but,  if 
w^ater  containing  the  nitrogen  bacteria  was 
used,  or  if  the  roots  of  the  plants  were  inocu- 
lated with  the  bacteria,  the  plant  at  once 
began  to  grow  and  flourish,  by  absorbing 
nitrogen  from  the  air. 


Fig.  I.  Pea-pliint  inocuhitcd  with  nitrogen  Imcteria.    Fip-  2.  A 
similar  plant  not  inoculated. 

An  interesting  account  of  these  investiga- 
tions, together  with  a  description  of  similar 
experiments  undertaken  by  himself,  is  given 
in  a  recent  number  of  La  Nature  by  Profes- 
sor E.  Breal.  He  finds  that  the  roots  of 
healthy  leguminous  plants,  such  as  a  pea,  for 
instance,  are  covered  with  numerous  little 
tubercles  (Fig.  3.)  When  one  of  these  tuber- 
cles is  crushed  in  a  drop  of  water,  and  exam- 
ined with  the  microscope,  inmimerable  bacte- 
ria are  discovered,  and  it  is  these  bacteria 
which  are  so  necessary  to  the  proper  nourish- 
ment of  the  plant. 

To  prove  this  experimentally,  Professor 
Br^al  planted  two  peas  in  separate  pots  in 
an  artificially  prepared  soil  containing  no 
nitrogen  ;  one  was  watered  with  pure  water, 
the  other  with  water  containing  the  nitrogen 
bacteria.  Figs,  i  and  2  show  the  results 
obtained.     The  plant  inoculated  with  bacteria 


(Fig.  i)  attained  a  height  of  nearly  five  feet, 
produced  a  large  number  of  perfect  seeds, 
and  its  roots  (Fig.  3)  were  found  to  be  cov- 
ered with  the  characteristic  tubercles.  The 
condition  of  the  other  plant  at  the  same  age 
is  best  shown  by  Fig.  3,  and  no  tubercles 
were  found  upon  its  roots. 


Fig.  3.    Root  of  Fig.   i,  showing    tubercles  conUiining    the 
bacteria. 

The  seed  from  which  plant  No.  i  was 
grown  contained  nine  milligrammes  of  nitro- 
gen, as  shown  by  the  analysis  of  a  similar  pea 
of  equal  weight,  while  the  plant  produced 
from  it  contained  431  milligrammes  of  nitro- 
gen. The  increase,  therefore,  was  412  milli- 
grammes, or  6.3  grains,  which  must 
necessarily  have  been  absorbed  from  the 
air  through  the  agency  of  the  beneficent 
nitrogen  bacteria, — no  small  feat  for  these 
little  microscopic  organisms  to  accomplish. 

These  very  important  investigations  will 
aid  in  the  solution  of  many  practical  agricul- 
tural problems.  It  is  well  known  to  farmers, 
for  instance,  that  a  crop  of  clover  plowed 
into  the  soil  is  in  itself  a  most  excellent  fer- 
tilizer. We  can  now  see  that  this  is  largely 
due  to  the  pre.sence  of  the  nitrogen  bacteria, 
which,  while  not  directly  enriching  the  soil 
themselves,  increase  the  amount  of  available 
nitrogen  present  in  it,  and  aid  the  growing 
crops  to  assimilate  it  from  the  air.  Modern 
investigations  are  constantly  adding  to  our 
comprehension  of  the  ver}'  important  func- 
tions, both  beneficial  and  harmful,  of  the 
omnipresent  bacteria,  the  very  existence  of 
which  was  hardly  known  a  quarter  of  a  cen- 
tury ago,  and  it  is  hard  to  say  where  the  limits 
of  their  functions  will  be  found. 


There  is  a  Beautiful  Custom  in  some  of  the 
northern  parts  of  Europe.  There  the  white  poplar, 
in  good  soil,  increases  a  shilling  in  value  every 
year.  The  trees  are  generally  cut  down  at  the  age 
of  twenty  years,  as  they  are  then  supposed  to  have 
attained  their  full  growth.  When  a  daughter  is 
born  in  the  family  of  a  respectable  farmer,  the 
father,  as  soon  as  the  season  will  permit,  plants  a 
thousand  young  trees,  which  are  to  constitute  the 
dowry  of  the  maiden,  "which  grow  as  she  grows 
and  increase  in  height  and  value  as  her  virtues  and, 
beauty  increase." 


[Original  in  The  Popular  Science  N  w$.] 
COCO,  CACAO,  AND  COCA. 

BY  FRED'k  LEROV  SARGENT. 
PART  II. 

Cacao  recommends  itself  to  us  chiefly  as  a  luxury, 
and  as  such  it  was  highly  prized  by  the  ancient  in- 
habitants of  Mexico  and  Central  America,  long 
before  the  coming  of  Colinnbus. 

The  Mexicans  called  the  plant  oacavatl,  which,  in 
the  language  of  the  European  invaders,  became 
cacao.  The  corruption  of  this  into  the  commercial 
name  "cocoa"  was  probably  favored  by  the  fact  that 
the  Mexican  beverage  from  which  our  chocolate  was 
borrowed  bore  the  name  chocolatl.  Linn;eus  gave 
to  the  plant  the  name  Theohroma  cacao,  the  generic 
part  being  derived  from  the  Greek,  meaning  "food 
for  the  gods." 

Unlike  the  coco-nut,  the  cacao-plant  is  of  all  its 
family  (the  Byttneriaceee)  the  only  member  of  much 
economic  importance.  All  the  other  members  of 
the  chocolate  family  are  tropical  or  sub-tropical 
plants,  which  have  little  more  than  a  strictly  botan- 
ical interest.  Their  nearest  relatives  in  temperate 
regions  are  the  mallows  and  lindens. 

Although  the  cacao-tree  has  been  in  cultivation  for 
a  long  period  in  Mexico,  Central  America,  and  the 
West  Indies,  its  native  home  appears  to  be  the 
forests  of  the  Amazon  and  Orinoco  basins,  for  here 
it  grows  wild,  and  out  of  this  region  its  occurrence 
seems  to  be  only  under  such  circumstances  as  indi- 
cate introduction  by  human  agency.  It  is  a  curious 
fact  that  all  the  evidences  we  have  of  the  cultivation 
of  this  plant  prior  to  the  arrival  of  the  Spaniards, 
relate  to  Mexico  and  Central  America,  and  not  at  all 
to  South  America.  Humboldt  accounts  for  this  on 
the  supposition  that  the  European  settlers,  having 
learned  the  use  of  chocolate  from  the  Mexicans, 
established  plantations  of  their  own  in  South  Amer- 
ica, and  thus  started  what  is  today  one  of  the  leading 
industries  of  the  region.  Even  at  the  time  of  Hum- 
boldt's visit,  eighty  years  ago,  the  number  of  trees  in 
full  bearing,  in  Caracas,  Nueva  iJarcelona,  Ven- 
ezuela, Varinas,  and  Maracaybo,  was  estimated  at 
more  than  sixteen  millions. 

The  cultivation  of  cacao  is  so  dependent  upon  a 
climate  of  proper  warmth  and  humidity,  that 
attempts  to  extend  the  industry  to  other  tropica  1 
countries  have  not  met  with  much  success.  The 
most  notable  exceptions  are  in  the  case  of  the 
Phillippine  and  the  Sunda  Islands,  where  successful 
plantations  have  been  established. 

The  plant  is  a  shrub,  or  small  tree,  attaining  the 
height  of  sixteen  to  eighteen  feet.  In  the  wild  state 
it  bears  fruit  the  fourth  year,  but  in  cultivation  the 
first  harvest  is  mostly  delayed  till  the  sixth  or 
seventh  year  after  planting.  When  it  is  produced, 
however,  the  fruit  is  much  larger  than  that  which 
grows  wild.  The  ripe  cultivated  fruit  appears  to  be 
not  imlike  a  large  cucumber  or  elongated  squash, 
pointed  at  the  ends,  about  six  to  ten  inches  in 
length,  by  three  to  five  inches  in  thickness,  and 
with  a  yellowish  leathery  rind,  which  is  strongly 
marked  with  longitudinal  ribs.  Within  is  the  soft, 
pinkish,  slightly  acid  pulp^  surrounding  the  numer- 
ous (fifty  to  a  himdrcd)  oily  seeds,  which  yield  the 
cacao  or  chocolate. 

The  method  of  preparation  is  as  follows  :  When 
fully  ripe  the  pods  are  gathered  and  left  in  a  heap 
for  twenty-four  hours.  Then  the  seeds  are  taken 
out  and  packed  in  a  tight  box,  or  put  into  trenches 
or  holes  in  the  ground  and  covered  with  clay. 
Thus  confined,  the  seeds  undergo  a  process  of  fer- 
mentation, or  "sweating,"  which  is  allowed  to  con- 
tinue about  two  days.  Upon  the  careful  regulation 
of  this  process  depends  in  large  part  the  fitness  for 
preservation  and  the  flavor  of  the  product,  and  great 
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care  and  experience  are  required  to  produce  tlie  best 
results.  When  the  sweating  has  proceeded  far 
enough,  the  seeds  are  dried  in  the  sun  hv  daily 
exposure  for  two  or  three  weeks,  hv  which  time 
they  should  assume  a  rich  red  tint.  Thej  may  now- 
he  stored  or  transported.  To  prepare  them  for  use, 
the  seeds  are  roasted,  \\ke  coftee,  and,  the  seed-coats 
being  removed,  the  kernels  ("cocoa-nibs"  of  com- 
merce) are  ground  by  heated  rollers,  which  softens 
the  oily  matter  and  reduces  the  whole  to  a  pasty 
mass.  Chocolate  is  made  by  adding  sugar  and 
starch  to  this  mass,  and  flavoring  it  with  vanilla 
and  spices. 

From  Prescott's  description*  of  clioinlntl  it  would 
appear  that  this  favorite  beverage  of  the  Aztecs  dif- 
fered considerably  from  our  modern  chocolate.  It 
was  made  of  cacao,  flavored  with  vanilla  and  spices, 
but  he  says  "they  had  a  way  of  preparing  the  froth 
so  as  to  make  it  about  solid  enough  to  be  eaten,  and 
took  it  cold."  At  another  placet  he  says:  "The 
Emperor  [Montezuma]  took  no  other  beverage  than 
chocolatl,  a  potation  of  chocolate,  flavored  with 
vanilla  and  other  spices,  and  so  prepared  as  to  be 
reduced  to  a  froth  of  the  consistency  of  honey, 
which  gradually  dissolved  in  the  mouth.  The  bev- 
erage, if  so  it  could  be  called,  was  served  in  golden 
goblets,  with  spoons  of  the  same  metal  or  of  tortoise- 
shell,  finely  wrought.  The  Emperor  was  exceed- 
ingly fond  of  it,  to  judge  from  the  quantity — no  less 
than  fifty  jars  or  pitchers ! — prepared  for  his  own 
daily  consumption.  Two  thousand  more  were 
allowed  for  that  of  his  household."  In  the  royal 
account  book  of  another  Aztec  Emperor,  Nezahaul- 
coyotl  by  name,  there  appears  among  the  items 
2,744,000  fanegas  of  cacao  (the  fanega  being  equal 
to  about  one  hundred  pounds)  as  the  amount  for 
one  year  required  in  his  household. 

This  would  surely  prove  that  the  Aztecs  had  an 
extraordinary  love  for  cacao,  but  what  is  perhaps 
more  curious  is  that  they  held  the  seeds  so  precious 
as  to  use  them  for  money.  "The  trafiic  was  carried 
on  partly  by  barter,  and  partly  by  means  of  a  regu- 
lated currency  of  different  values.  This  consisted 
of  transparent  quills  of  gold-du.'ft,  of  hits  of  tin  cut 
in  the  form  of  a  T,  and  of  bags  of  cacao  containing 
a  specified  number  of  grains."! 

We  learn  from  Humboldt  that  the  early  travellers 
who  visited  America  were  not  all  favorably  im- 
pressed by  the  Mexican  beverage.  Benzoni,  who 
wrote  in  i^T2,  speaks  of  it  as  a  drink  "fitter  for 
hogs  than  for  men."  Acosta,  one  of  the  Jesuits,  .says 
that  "the  Spaniards  who  inhabit  America  are  fond 
of  chocolate  to  excess ;  but  that  it  requires  to  be 
accustomed  to  that  black  beverage  not  to  be  dis- 
gusted at  the  mere  sight  of  the  froth  which  swims 
on  it  like  yeast  on  a  fermented  liquor."  The  Span- 
iards, however,  seem  mostly  to  have  liked  it  from 
the  first,  and  they,  as  a  people,  are  today  the  largest 
consumers.  P'ernando  Cortez  is  reported  to  have 
been  strong  in  his  praises  of  cacao,  not  only  as  an 
agreeable  beverage,  but  as  a  nutritious  article  of 
food.  A  companion  of  Cortez  writes:  "He  who 
has  drunk  one  cup  can  travel  a  whole  day  without 
other  food,  especially  in  very  hot  climates ;  for 
chocolate  is  by  its  nature  cpol  and  refreshing." 
Aproposof  this  statement,  llumboldtremarks  :  "We 
shall  not  subscribe  to  the  latter  part  of  this  asser- 
tion;  but  we  shall  soon  have  occasion  in  our  voyage 
on  the  Orinoco,  and  our  excursions  toward  the  sum- 
mit of  the  Cordilleras,  to  celebrate  the  salutary 
properties  of  chocolate.  It  is  easily  conveyed  and 
readily  employed;  as  an  aliment  it  contains  a  large 
quantity  of   nutritive  and  stimulating  particles  in  a 
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small  compass.  It  has  been  said  witli  truth  that  in 
the  East,  rice,  gum,  and  ghee  (clarified  butter), 
assist  man  in  crossing  the  deserts;  and  so  in  the 
New  World,  chocolate  and  the  flour  of  maize  have 
rendered  accessible  to  the  traveller  the  table  lands 
of  the  Andes  and  vast  uninhabited  forests."* 

Besides  the  fat,  starch,  and  other  nutritious  con- 
stituents of  the  seeds  which  give  cacao  its  impor- 
tance as  a  food,  the  presence  of  from  1.2  to  1.5  per 
cent,  of  an  alkaloid  known  as  theobromine  (which  is 
really  identical  with  the  iheine  and  caffeine  of  tea 
and  coffee)  makes  cacao  a  gentle  stimulant,  and  to 
this  fact  is  undoubtedly  due  in  great  part  its  popu- 
larity. 

The  fatty  constituent  of  the  seeds,  which  forms 
about  45  per  cent,  of  their  bulk,  is  separated  by 
pressure  as  a  sweet-smelling,  tallow-like  substance, 
with  a  melting-point  of  114.8"^  Fahr.  Its  properties 
are  such  as  to  render  it  a  valuable  medium  for  the 
application  of  various  drugs,  and,  under  the  name 
of  "butter  of  cacao"  or  "cocoa-butter,"  it  is  largely 
used  in  the  preparation  of  salves,  ointments,  and 
similar  medicaments. 

As  in  cacao  the  important  constituent  is  the  alka- 
loid theobromine,  so  in  Coca,  were  it  not  for  the 
presence  of  the  alkaloid  cocaine,  the  plant  would 
never  have  been  cultivated.  The  leaves,  first  used 
as  a  masticatory  by  the  natives  of  South  America, 
l)ecame,  after  a  while,  introduced  into  medicine, 
and  finally,  when,  a  few  years  ago,  it  was  discovered 
that  the  contained  alkaloid  yielded  a  local  ana'sthe- 
tic,  it  was  realized  that  the  world  had  found  in  coca 
a  drug  of  the  highest  importance.  So  much  has 
been  written  of  late,  however,  about  cocaine  and 
coca,  that  for  our  present  purpose  a  very  brief 
account  will  be  sufficient. 

The  inhabitants  of  the  Andean  region  of  South 
America,  where  the  plant  is  indigenous,  call  it  cuca 
or  coca.  The  latter  form  has  come  to  be  the  one 
most  widely  adopted,  and  was  incorporated  in  the 
botanical  name,  Erythroxyloii  coca,  given  to  it  by 
Lamark  in  the  early  part  of  this  century.  The 
generic  name  (from  the  Greek  erythros,  red,  and 
xylon,  wood)  refers  to  the  fact  that  certain  species 
have  a  bright  red  wood,  which  is  somewhat  used  in 
dyeing.  In  the  coca  family  {Krythroxylacece)  there 
is  no  other  genus,  and  coca  is  the  only  well-known 
species.  Its  nearest  relatives  among  our  common 
plants  are  the  maples  and  horse-chestnuts. 

The  coca-plant  is  a  shrub,  growing  but  little  taller 
than  a  man,  and  bearing  numerous  dark  green 
leaves.  These  (the  only  part  used)  are  somewhat 
like  tea-leaves,  but  with  a  smooth  edge  and  three 
prominent  longitudinal  veins. 

Like  tea-leaves,  the  leaves  of  coca  are  prepared 
for  use  by  drying.  Three  times  a  year  a  crop  is 
harvested.  Only  the  mature  leaves  are  taken,  the 
picking  being  done  by  hand,  and  the  greatest  care 
exercised  not  to  bruise  the  tender  shoots.  As  fast 
as  gathered,  the  leaves  are  brought  to  the  place  of 
drying,  which  is  usually'  a  walled  enclosure,  evenly 
paved  with  flat  stones,  exposed  to  the  sun  and  kept 
very  clean.  When  the  stones  have  become  well 
heated  the  leaves  are  strewn  on  them  in  a  thin 
layer,  and,  as  soon  as  dry,  they  are  packed  in  bales 
ready  for  transportation.  Especial  precautions  are 
necessary  to  keep  the  leaves  from  all  moisture,  as 
when  damp  they  very  quickly  spoil. 

The  use  of  coca  as  a  stimulant  is  undoubtedly 
very  ancient,  for  among  the  aborigines  of  South 
America  the  habit  of  coca-chewing  was  in  full  force 
at  the  time  of  the  Spanish  conquest.  Regarding 
the  plant  as  a  divine  gift,  the  ancient  Peruvians 
employed  it  as  an  offering  to  the  siui,  or  to  produce 
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smoke  at  the  great  sacrifice,  and  the  priests,  it  was 
believed,  must  chew  the  leaves  during  the  perform- 
ance of  their  religious  rites,  or  the  gods  would  not 
be  propitiated.  The  people  spoke  of  it  as  "that 
heavenl3'  plant  which  satisfies  the  hungry,  strength- 
ens the  weak,  and  makes  men  forget  their 
troubles." 

The  Peruvian  Indian  of  today  is  always  provided 
with  a  pouch  of  coca,  and  a  little  gourd  filled  with 
powdered  unslacked  lime  or  alkaline  ashes.  Three 
or  four  times  a  day,  whatever  the  occupation,  work 
is  suspended,  and  the  laborer  resigns  himself  to  the 
delights  of  coca-chewing.  A  small  handful  of  the 
leaves  is  taken  and  chewed  to  a  pulp;  this  is  formed 
into  a  ball,  and  a  small  quantity  of  the  alkali 
applied  with  a  splinter  of  wood.  The  mass  has 
now  acquired  a  pungent  taste,  and  excites  salivation 
for  about  an  hour.  Two  or  three  ounces  of  leaves  a 
day  is  an  average  allowance  for  one  Indian.  It  is 
estimated  that  40.000,000  pounds  of  dried  coca- 
leaves  are  annually  consumed,  about  10,000,000  of 
the  human  race  habitually  using  the  leaves  in  the 
manner  described. 

The  effects  produced  are  described  as  a  sense  of 
general  well-being  and  contentment,  and  a  most 
remarkable  power  of  prolonged  or  severe  exertion, 
without  hunger  or  apparent  fatigue.  Travellers 
have  found,  also,  that  it  prevents  the  hemorrhages 
that  are  apt  to  occur  in  the  elevated  passes  of  the 
Andes,  some  of  which  are  at  an  altitude  of  17,000 
feet.  While  the  moderate  habitual  use  does  not 
seem  to  he  any  more  harmful  than  the  moderate 
use  of  tobacco  or  tea,  the  habit  is  said  to  grow  upon 
a  person,  and  finally  the  inveterate,  excessive  coca- 
chewer  exhibits  symptoms  of  a  shattered  constitu- 
tion quite  as  bad  as  those  of  the  confirmed  drunkard. 


«♦» 


HORTICULTURAL  HINTS. 

Miniature  Treks.— The  dwarf  trees  which  the 
Japanese  horticulturists  are  showing  at  the  Paris 
Exhibition  are  attracting  much  attention.  Pines, 
thujas,  and  cedars,  said  to  be  100  or  150  years  old, 
are  only  eighteen  inches  high,  and  with  such  speci- 
mens, as  Garden  and  Forest  says,  it  would  be  easy 
to  have  a  coniferous  forest  on  a  balcony.  These 
arboreal  deformities  are  produced  by  great  labor, 
and,  if  the  truth  is  told  about  their  ages,  this  work 
of  arresting  the  tree's  development  and  forcing  it 
into  contorted  forms  must  be  persisted  in  by  several 
generations  of  foresters.  All  this  painstaking  is 
hardly  paid  for  by  the  beauty  of  the  resulting  abor- 
tions, but,  as  has  been  suggested,  a  look  at  these 
trees  will  explain  where  the  fantastic  forms  come 
from  which  serve  as  models  for  the  plants  we  see  on 
the  lacquered  trays,  bronzes,  and  embroideries  which 
come  from  Japan. 

Natural  Scent  of  Flowers. — The  modest- 
looking  mignonette  flower,  as  is  well  known,  is  one 
of  the  most  deliciously  fragrant,  with  a  fragrance  of 
that  class  that  is  not  overpowering,  and  that  few  can 
be  found  to  object  to.  The  same  is  true  of  the  sweet 
briar,  lemon-verbena  and  its  class.  With  the  old 
white  lily,  lily  of  the  valley,  and  Cape  Jasmine,  this 
is  not  so.  Too  much  of  either  of  these  easily  be- 
comes nauseating,  and,  in  some  cases,  causes  sick- 
ness; but  the  former  class,  probably  rarely.  It  may 
not  be  known  of  the  three  former  that  the  fragrance 
is  so  persistent  and  continuous,  that  a  sprig  plucked 
and  put  in  the  pocket  with  a  handkerchief,  or  among 
the  clothes,  like  the  lavender  of  our  grandmother's 
days,  will  leave  a  pleasant  fragrance  behind  for 
many  days.  The  next  time  you  pass  a  bed  of 
mignonette,  try  it.  Pluck  half  a  dozen  heads  and 
put  in  the  pocket  below  the  handkerchief,  and,  our 
word  for  it,  the  delightful  .scent  will  be  there  for 
some  time. 
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The  office  of  the  Popular  Science  News 

is  now  established  at  No.  5  Somerset  St., 
onlj'  a  few  doors  distant  from  our  former 
location,  and  in  the  same  building  with  the 
well-known  publishing  firm  of  D.  C.  Heath 
&  Co.  The  numerous  changes  of  location 
which  we  have  been  unexpectedly  obliged  to 
make  during  the  present  year,  have  been  a 
source  of  annoyance  to  the  publishers  and 
editors,  no  less  than  to  our  subscribers,  but 
our  present  quarters  are  conveniently  and 
centrally  located,  and  we  have  no  reason  to 
expect  that  our  new  address  will  not  be  a 
permanent  one. 


The  saying  that  "there  is  nothing  new 
under  the  sun"  receives  fresh  confirmation  in 
the  recent  discovery  that  a  "nickel  and  slot" 
machine  was  in  use  in  the  ancient  Egyptian 
temples.  The  holy  water  was  not  free  to  all, 
but  was  kept  in  a  closed  vessel.  When  the 
sum  of  five  drachma  was  dropped  into  the 
top,  a  valve  opened  and  allowed  a  small 
quantity  of  the  sacred  liquid  to  flow  out,  after 
which  it  automatically  closed  to  await  the 
arrival  of  the  next  customer.  This  device 
was  first  referred  to  in  the  "Spiritalia"  of 
Iliero,  published  in  the  seventeenth  century, 
and  there  is  no  doubt  that  such  an  apparatus 
was  actually  in  use  in  ancient  times. 


It  is  said  that  "the  King  of  Wurtemburg 
has  decided,  in  order  to  solve  the  interesting 
problem  as  to  whether  the  moon  is  inhabited, 
to  cause  to  be  made,  in  the  best  possible  con- 
dition, photographs  of  the  moon ;  then  to 
enlarge  the  negative  100,000  times."  We  are 
afraid  that  the  royal  patron  of  astronomy  is 
doomed  to  disappointment  in  the  results  of 
this  plausible  but  not  very  new  idea,  as  the 
imperfections  in  the  photographic  plates 
would  be  ec[ually  magnified  and  would  en- 
tirely obliterate  any  signs  of  human  or  animal 
activity,  even  if  they  were  present  in  the 
original  photograph.  With  the  telescopes 
now  in  use,  the  existence  of  a  collection  of 
buildings,  like  a  city  or  town,  or  even  a  large 
single  building,  like  a  cathedral,  could  be 
detected,  and  we  can  be  sure  that  there  are 
no  indications  of  human  activity  upon  the 
moon,  even  if  the  absence  of  water  and  air 
did  not  render  such  a  form  of  life  impossible. 
The  King  of  Wurtemburg  had  better  save  his 
money  for  other  purposes. 


A  most  erroneous  statement  is  made  by 
Dr.  Wm.  A.  Hammond  in  a  recent  article  in 
the  North  American  Review,   in   which    he 


says  :  "Every  year  sees  the  list  of  so-called 
elementary  substances  decreased  in  number." 
The  exact  opposite  is  the  truth.  A  few  of  the 
supposed  elements  have  been  (biuid  to  be 
compoimd  bodies,  made  up  of  other  elements, 
but  not  a  single  element  has  been  found  to  be 
identical  with  any  other.  It  is  true  that 
chemists  are  now  generallv  inclined  to  con- 
sider the  elements  as  possibly  being  forms  or 
modifications  of  one  primitive  substance,  but 
this  view  rests  on  theoretical  grounds  only, 
and  not  a  single  particle  of  any  element  has 
been,  as  yet,  changed  into  any  other,  and  we 
have  no  reason  to  suppose  that  we  shall  ever 
be  able  to  do  so.  A  physician  of  Dr.  Ham- 
mond's reputation  should  be  morp  careful  in 
making  statements  in  regard  to  a  science 
with  which  he  is  evidently  not  well  ac- 
quainted, especially  when  they  are  to  be 
published  in  a  periodical  with  the  circulation 
and  influence  of  the  Review. 


A  REMARKABLE  Occurrence  is  reported 
from  Belgium,  where  several  inmates  of  a 
newly  constructed  almshouse  died  very  sud- 
denly and  without  apparent  cause.  Investi- 
gation revealed  the  fact  that  the  water 
supplied  to  the  institution,  which  came  from 
a  spring  near  by,  contained  0.7  of  a  grain  of 
arsenic  acid  to  the  gallon,  and  it  has  since  been 
used  medicinally  as  a  substitute  for  Fowler's 
Solution.  Arsenical  mineral  waters  have 
been  known  before,  but  this  is  the  first 
instance  on  record  where  fatal  accidents  have 
occurred  from  their  use. 


The  apparent  magnifying  effect  of  height 
is  a  curious  optical  illusion.  A  person  stand- 
ing on  the  top  of  a  high  building  or  elevation 
of  ground,  will  often  appear  to  be  two  or 
three  times  his  usual  size,  as  everyone  has 
doubtless  noticed  at  times.  This  illusion  is 
probably  due  to  the  fact  that  distances  in  a 
vertical  direction  always  appear  much  greater 
than  in  a  horizontal  one.  The  person  on  the 
building  really  appears  to  be  of  the  natural 
size,  but,  as  the  eye  misjudges  his  distance  to 
be  much  greater  than  it  is,  he  apparently 
seems  much  larger,  just  as  objects  dimly  seen 
through  a  fog,  where  we  are  imable  to  judge 
of  their  distance,  are  similarly  enlarged.  Let 
anyone  measure  off"  on  the  ground  a  distance 
equal  to  the  height  of  the  tallest  building  or 
chimney  with  which  he  is  acquainted,  and  he 
will  certainly  be  surprised  at  the  result. 
Even  the  height  of  the  Eiffel  Tower  (1,000 
feet),  when  laid  oft'  on  the  surface  of  the 
groimd,  will  lead  one  to  think  that  it  is  not 
such  a  wonderful  structure  after  all. 


A  VISITOR  at  the  office  of  the  Science 
News,  recently,  related  to  us  a  curious  psy- 
chological experience,  to  which  we  should 
have  given  less  attention  if  it  had  not  since 
been  confirmed  by  the  independent  testimony 


of  others.  On  a  certain  occasion  he  was 
anticipating  the  occurrence  of  a  severe  mis- 
fortune, which  appeared  inevitable,  and  to 
which  he  had  resigned  himself.  Owing  to  a 
change  of  circumstances,  the  misfortune  was 
averted,  but,  instead  of  joy,  the  first  feeling 
experienced  was  one  of  an  ill  defined  regret. 
The  mind,  apparently,  could  not  at  first 
adjust  itself  to  the  new  conditions,  and  the 
natural  disinclination  to  change  seemed  to 
manifest  itself  in  this  peculiar  manner.  As 
the  same  phenomenon  has  been  noticed  by 
others,  we  should  be  glad  to  hear  from  any  of 
our  readers  who  may  have  had  similar  expe- 
riences. 


The  remarkably  early  dates  at  which  the 
spring  and  early  summer  flowers  have 
blossomed  during  the  present  season,  has  con- 
tinued into  the  late  summer  and  fall.  The 
fringed  gentian  was  observed  in  bloom  in  this 
vicinity  on  the  3oth  of  August, — three  or  four 
weeks  before  its  usual  time.  Unless  the 
autiunn  frosts  soon  put  an  end  to  this  unusual 
precocity  of  the  vegetable  kingdom,  Nature 
will  have  exhausted  her  stock  of  flowers,  and 
have  to  begin  over  again  with  the  arbutus  and 
violets. 


The  usually  accepted  atomic  weight  of 
tellurium  (128)  is  an  anomalous  one,  in  that 
it  does  not  accord  with  the  weight  belonging 
to  its  position  in  the  periodic  series.  To 
clear  up  this  discrepancy.  Dr.  Braunek,  of 
Prague,  has  carefully  re-determined  the 
atomic  weight,  and  finds  it  to  be  nearly  the 
same  as  the  old  .one  (137.61.)  He  finds, 
however,  that  what  has  formerly  been  called 
tellurium  is  really  a  compound  of  probably 
three  other  elements,  one  of  which  is  proba- 
bly identical  with  the  dwitcllurium  of  Men- 
deleef,  the  existence  of  which  was  predicted 
from  a  gap  in  the  periodic  system,  while  the  ; 
other  is  an  element  closely  allied  to  arsenic 
and  antimony,  the  remaining  substance  being 
the  true  tellurium.  If  these  remarkable  re- 
sults are  confirmed,  two  more  elements  will 
be  added  to  the  rapidly  increasing  list,  and 
another  supposed  simple  body  shown  to  be  a 
compound  one. 


A  REMARKABLE  development  of  activity  in' 
the  geysers  o(  the  Yellowstone  Park  was 
noted  in  the  early  part  of  September.  In  the 
upper  basin  all  the  principal  geysers  were  in 
simultaneous  activity,  and  the  escape  of  steam 
and  gases  was  said  to  be  terrific.  An  unusu- 
ally severe  storm  was  raging  on  the  Atlantic 
coast,  3,000  miles  away,  at  the  time,  and  this 
fact  was  telegraplied  all  over  the  country  as 
the  cause  of  the  outbreak,  although  there  was 
probably  not  the  slightest  connection  lietween 
them.  The  activity  of  the  geysers  is  con- 
stantly varying  in  intensity,  and  depends  upon 
causes  at  present  unknown  to  us. 
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PARIS  LETTER. 

It  would  seem  that  during  the  summer, — which  is 
the  period  of  vacation  for  all  educational  establish- 
ments, and  for  scientific  men,  and  especially  during 
the  present  one,  when  the  exhibition  is  calling 
everybody  to  sight-seeing  and  pleasure, — science 
would  be  somewhat  neglected  and  forgotten.  How- 
ever, it  is  exactly  the  reverse  which  is  taking  place, 
and  science  is  more  triumphant  than  ever.  This 
fact  is  due  to  the  great  number  of  scientific  meetings 
which  have  been  held  in  Paris,  and  are  yet  to  take 
place.  From  the  beginning  of  June  to  the  loth  of 
October,  not  one  day  passes  by  without  some  meet- 
ing or  other.  Seventy  international  meetings  will 
have  been  held  between  these  two  dates.  The 
shortest  last  three  days, — the  longest,  ten ;  and  the 
one  as  well  as  the  other  are  well  filled,  no  time 
being  lost.  There  are  generally  two  sittings  per 
diem, — one  from  8  or  9  A.  M.  to  12  ;  the  other  from 
2  P.  M.  to  5  or  6.  In  some  cases,  there  is  only  one 
seance,  and  the  remainder  of  the  day — morning  or 
afternoon — is  devoted  to  scientific  visits  to  different 
establishments,  institutions,  or  works.  For  instance, 
the  zoological  meeting  visited  the  new  galleries  of 
the  museum,  the  Jardin  d'  Acclimation,  and  the 
zoological  parts  of  the  exhibition;  the  anthropolog- 
ical one  visited  the  anthropological  exhibitions  in 
the  museum  and  in  the  exposition,  the  anthropo- 
metrical  laboratory  of  the  Prefecture  de  Police,  the 
colonial  exhibition  (in  order  to  see  the  natives  of 
different  parts  of  the  world  collected  on  the 
Esplanade  des  Invalides),  etc. 

The  month  of  August  has  been  full  of  interesting 
meetings  to  the  biologists.  The  principal  meetings 
have  been  those  for  hygiene  and  demography,  zool- 
ogy, physiological  psychology,  mental  medicine, 
geography,  criminal  anthropology,  horticulture, 
prehistorical  anthropology  and  archajology,  forensic 
medicine,  etc.  At  the  same  time,  the  French  Asso- 
ciation for  Advancement  of  Science  held  its  annual 
meeting  in  Paris,  so  that  many  persons,  who  wished 
to  follow  the  sittings  of  different  meetings  which 
were  simultaneously  held,  were  utterly  at  loss  to 
know  how  to  manage.  The  fact  is,  that  too  many 
meetings  which  were  interesting  to  the  same  class 
of  persons,  came  off  together,  and  the  result  is  that 
many  have  been  able  to  catch  only  mere  glimpses  of 
them,  instead  of  following  them  thoroughly. 

A  great  number  of  foreign  scientists  were  present 
at  most  of  the  meetings.  The  Zoological  Congres 
was  assisted,  among  others,  by  C.  V.  Riley,  your 
able  entomologist;  Bogdanow,  the  Russian  zoolo- 
gist; KorotneflF,  also  Russian;  Kraatz,  the  Berlin 
entomologist;  Anton  Fritch,  Brusina,  Vitzou, 
Apostolides,  Packard,  Van  Beneden,  Rutimeyer, 
A.  Smitt,  R.  Trimen  (Cape  Town),  Retzius  (Stock- 
holm), Sharpe  (London),  Hubrecht  (Utrecht), 
MacLachlan,  D'Arey  Thompson,  De  Saussure, 
Vejdovsky,  etc.  At  the  Physio-Psychological 
one,  were  present,  among  the  foreigners,  Francis 
Galton,  Myers,  Sedgwick  (and  wife),  Delboeuf, 
Benedikt,  Lombroso,  C.  V.  Riley,  Dechterew;  and 
at  the  Anthropological  meeting,  Schliemann,  the 
discoverer  of  ancient  Troy,  was  among  the  promi- 
nent foreign  scientists. 

Notwithstanding  the  unofficial  participation  of 
many  foreign  governments  in  the  exhibition,  and 
the  real  hostility  of  many  of  them  to  France  and  its 
government,  a  great  number  of  foreigners  have 
assisted  the  meetings.  I  dare  say  all  will  keep  a 
kind  remembrance  of  the  manner  in  which  they 
were  received  by  their  French  friends ;  as  for  the 
French  saijants,  they  have  been  happy  to  meet  their 
foreign  confreres,  and  are  thankful — very  thankful — 
unto  them  for  their  visit  to  Paris. 


M.  Edison  has  been  in  Paris  some  ten  or  twelve 
days.  He  was  present  last  week  at  the  soiree  given 
by  Prince  Roland  Bonaparte,  in  honor  of  the  anthro- 
pological meeting.  At  this  soiree  a  phonograph 
was  brought  and  shown  to  the  guests.  There  was, 
in  one  of  the  parlors,  an  orchestra  of  Roumanians, 
and  one  of  the  band — who  plays  a  singular  sort  of 
flute  de  pan — was  told  to  come  near  the  phonograph 
and  to  play.  He  did  as  he  was  told,  without  know- 
ing why  it  was  asked  of  him,  and,  after  he  had  fin- 
ished playing,  he  was  told  to  stick  two  of  the 
phonograph  tubes  in  his  ear.  He  was  perfectly 
dumbfounded  when  he  heard  his  own  music  coming 
out  of  the  cylinder,  and  went  off  without  saying  a 
word,  but  expressing  by  his  face  the  most  complete 
astonishment.  The  invites  had  a  good  laugh  over 
the  Incident.  The  graphophone  and  phonograph 
are  much  admired  by  all,  and  there  Is  always  a 
large  crowd  waiting  for  a  chance  to  get  a  hearing. 

While  scientific  meetings  are  going  on,  amidst  a 
crowd  of  distinguished  French  and  foreign  savants, 
scientific  books  are  also  being  plentifully  issued, — 
the  reverse  of  the  general  custom,  which  is  to  wait 
till  October  or  November  for  the  publication  of  new 
works.  One  of  the  most  curious  is  that  which  M. 
Maindron,  the  able  author  of  the  history  of  the 
French  Academy  of  Sciences,  has  devoted  to  the 
history  of  the  Champ  de  Mars,  in  which  stands  the 
greater  part  of  the  exhibition.  The  history  of  this 
large  square  is  intimately  connected  with  the  politi- 
cal history  of  France  for  a  century,  and  many  are 
the  ceremonies  of  all  sorts  which  have  been  cele- 
brated on  this  ground,  from  the  Quite  de  la  Diesse 
Raison,  to  the  1889  exposition.  Two  very  good 
books  have  been  recently  issued,  nearly  on  the  same 
day,  on  anthropological  matters.  One  is  by  M. 
Salomon  Reinach,  an  attache  to  the  Museum  of 
Anthropology  of  Saint  Germain.  This  book  deals 
with  the  description  and  history  of  the  different  col- 
lections which  are  contained  in  the  museum,  and 
represents,  at  the  same  time,  an  excellent  manual  of 
prehistorical  anthropology.  The  foot-notes  take  as 
much  space  as  the  text  itself,  and  M.  Reinach  has 
given  to  anthropologists  a  real  masterpiece  of 
science  and  erudition.  The  other  book,  by  M. 
Cartailhac,  the  able  editor  of  Materiaux  pour 
I'Histoire  Primitive  de  I' Homme,  bears  the  title.  La 
France  Prehistorique.  It  is  a  complete  history  of 
prehistorical  France,  described  after  the  monuments 
and  remains,  with  many  engravings.  M.  Cartailhac 
is  probably  the  most  competent  and  authorized 
writer  on  the  subject,  and  his  work  is  of  great  value, 
not  only  to  students  of  French  archa;ology  and  an- 
thropology, but  to  all  who  are  interested  in  prehis- 
torical matters,  generally  considered. 

I  must  also  notice  two  other  works,  published,  as 
well  as  the  last  one,  by  F.  Alcan.  One  is  the 
Traite  Practique  de  Vaccination  Animate,  by  A. 
Layet,  of  Bordeaux.  It  is  a  complete  history,  prac- 
tical and  scientific,  of  vaccination.  The  other,  by 
M.  Pierre  Janet,  on  Automatisme  Psychologique,  will 
prove  most  useful  to  psychologists.  M.  Janet  makes 
great  use  of  hypnotism  in  his  psychological  experi- 
ments. H. 
Paris,  August  24,  1889. 


[Specially  Observed  tor  'I%e  Popular  Science  News.] 

METEOROLOGY   FOR   AUGUST,  1889,  WITH 

REVIEW  OF  THE  SUMMER. 


TEMPERATURE. 


Average  Thermometer. 

Lowest. 

Highest.  Illange. 

At  7  A.   M 

At   2   P.   M 

At  9  P.   M 

Whole  Month     .... 

63-84"' 

67.22° 

53° 
°i° 

55° 
52° 

S3 

82° 

23° 

19° 
'9° 

30° 

Last  19  Augusts    .    .     . 

68.98° 

1  in  1874. 

ini872.  1 

5-93° 

Summer  of  18S9  .  .  . 
Last  19  Summers    .     .     . 

68.79° 
69.10° 

S>° 
\  in  iMl. 

84° 

,71.67°  .) 
m  1S76.  j 

32° 

448° 

To  Keep  Plants  from  Freezing. — A  lady  cor- 
respondent of  an  exchange,  writing  on  the  subject 
of  the  winter  treatment  of  house  plants,  states  that 
"an  approved  plan  for  protecting  plants  at  night  is 
to  place  them,  before  the  room  has  become  cool,  in 
a  compact  form  on  the  floor  or  the  table,  and  then 
encircle  them  with  stiff  paper,  or  with  newspapers 
pasted  together,  of  sufficient  width  to  enclose  the 
plants,  making  a  top  of  the  same  material,  or  cov- 
ering with  carpets  and  blankets,  also  laying  cloths 
abound  the  lower  edge  of  the  paper." 


The  lowest  point  reached  by  the  mercury  the  past 
month,  at  the  hours  of  observation,  was  52'-,  on  the 
morning  of  the  28th.  This  was  also  the  coolest  day 
in  the  month,  with  an  average  of  59".  The  15th 
was  the  next  coolest,  averaging  60°.  The  2d  was 
the  warmest  day,  with  an  average  of  76.66'' ;  the 
highest  point  (82°)  was  also  on  this  day.  The  first 
three  days  were  about  equally  warm,  with  an  aver- 
age of  75-33°,  and  a  range  of  only  10°.  The  range 
on  the  15th  was  only  3°.  There  were  no  sudden 
changes  of  temperature.  The  entire  month  was 
1.76°  below  the  mean  for  August  in  nineteen  years, 
and  the  lowest — with  only  three  exceptions — during 
this  period. 

The  entire  summer  has  also  been  slightly  cooler 
than  usual,  June  having  been  2.10°  above,  while 
July  and  August  were  both  below  the  average.  See 
the  table  for  extremes  and  range. 

SKY. 

The  face  of  the  sk^',  in  93  observations,  gave  49 
fair,  17  cloudy,  22  overcast,  and  5  rainy, — a  percent- 
age of  52.7  fair.  This  average  the  last  nineteen 
Augusts  has  been  62.2  fair,  with  extremes  of  50.5  in 
1884  and  1885,  and  86. o  in  1876.  August  has  been 
less  fair  than  the  present  only  twice  in  the  nineteen 
years.  Yet  we  had  some  very  fine  days;  seven 
were  especially  noted. 

The  average  fair  the  past  summer  has  been  only 
45.6  per  cent.,  while  the  average  for  the  last  nine- 
teen summers  has  been  60.6, — showing  that  the 
present  summer  has  been  about  one-third  less  fair 
tlian  usual,  making  it  specially  difficult,  in  this 
vicinity,  for  farmers  to  secure  their  hay  crop. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  4.58 
inches.  This  amount  fell  mostly  (3.76  inches)  on 
the  ist  and  14th;  the  remainder  in  small  amounts 
on  the  3d,  5th,  loth,  and  24th,  leaving  the  last  half 
of  the  month  nearly  rainless.  Thunder  and  light- 
ning occurred  on  the  ist,  3d,  and  14th.  The  average 
rainfall  for  the  last  twenty-one  Augusts  has  been 
4.08  inches,  with  extremes  of  0.48  inch  in  1883,  and 
10.03  '"  1872-  The  amount  of  precipitation  since 
January  ist  has  been  40.39  inches,  while  the  average 
for  these  eight  months  has  been  only  32.05. 

The  amount  of  rainfall  the  present  summer  has 
been  16.56  inches,  while  it  has  averaged  only  10. 11 
inches  the  last  twenty-one  summers,  with  extremes 
of  4.39  inches  in  1883,  and  18.13  inches  in  1872 — 
the  only  instance  in  twenty-one  years  that  has 
exceeded  the  present. 

PRESSURE. 

The  average  pressure  the  past  month  was 
30.041  inches,  with  extremes  of  29.80  on  the  15th,  and 
30.28  on  the  27th  and  28th,— a  range  of  .48  inch.  The 
average  for  the  last  sixteen  Augusts  has  been  29.965, 
with  extremes  of  29.86S  in  187S,  and  30.041  in  1SS9, 
— a  range  of  .173  inch.  The  sum  of  the  daily  varia- 
tions the  past  month  was  2.10  inches,  giving  an 
average  daily  movement  of  .068  inch.     This  average 
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in  sixteen  Augusts  lias  been  .086,  with  extremes  of 
.051  and  .125.  The  largest  movements  were  only 
.25  on  the  14th  and  .20  on  the  22d.  More  than  one- 
third  of  the  observations  were  noted  stationary. 
The  month  maintained  a  uniformly  high  barometer, 
— the  highest  in  sixteen  Augusts, — falling  below  30 
inches  on  nine  days  only.  The  principal  depres- 
sions were  on  the  4th,  loth,  15th,  and  22d,  with 
elevations  between,  and  also  on  the  opening  and 
closing  of  the  month. 

The  summer  pressure  averaged  exactly  30  inches, 
while  the  average  for  the  last  sixteen  summers  has 
been  29.942. 

WINDS. 

The  direction  of  the  wind,  in  93  observations, 
gave  9  N.,  o  S.,  23  E.,  33  W.,  5  N.  E.,  13  N.  W.,  2 
S.  E.,  and  8  S.  W., — an  excess  of  17  northerly  and 
24  westerly  over  the  southerly  and  easterly,  and  in- 
dicating the  average  direction  the  past  month  to 
have  been  W.  35*^  19'  N.,  or  full  three  points  N.  of 
W.,  and  being  more  northerly  than  any  August  in 
twenty  years.  The  southwest  winds  usually  prevail 
in  this  month  by  a  range  from  8  to  51  observations, 
an  average  of  22.S.  In  general,  the  westerly  winds 
in  August  have  prevailed  over  the  easterly  (with 
two  exceptions  in  twenty  years)  by  an  average  of 
32.95  observations,  and  the  southerly  over  the 
northerly  (with  five  exceptions,  four  within  the  last 
five  years)  by  an  average  of  9. 30, — indicating  the 
approximate  average  direction  for  August  to  be  W. 
15'  46'  S.,  and  showing  that  the  winds  the  past 
month  have  been  51"^  5'  more  northerly  than  usual. 
The  relative  progressive  distance  travelled  by  the 
wind  the  past  month  was  29.41  units,  and  during 
the  last  twenty  Augusts  684.8  such  units,  an  average 
of  34.24, — showing  more  opposing  winds  than 
usual. 

The  average  direction  of  the  winds  the  present 
summer  has  been  due  west,  while  the  direction  for 
the  last  twenty  summers  has  been  W.  20^  47'  S. 
The  relative  progressive  distance  travelled  the 
present  summer  was  126  units,  and  the  last  twenty 
summers  2,325  such  units,  an  average  of  116.25, — 
showing  less  opposing  winds  this  summer  than 
usual.  D.  W. 

Natick,  September  6,  1889. 


[SpecisiUy  Computed  for  The  Popular  Science  New8.\ 
ASTRONOMICAL  PHENOMENA  FOR 
OCTOBER,  1889. 
Mercury  passes  inferior  conjunction  and  becomes 
a  morning  star  on  October  15th.  It  rapidly  recedes 
from  the  sun,  and  reaches  west  elongation  on  the 
morning  of  October  31.  The  distance  from  the  sun 
is  less  than  19°,  but,  as  the  planet  is  about  9"  north 
of  the  sun,  the  conditions  are  favorable  for  visibil- 
ity. Venus  is  morning  star,  but  is  gradually  getting 
nearer  the  sun.  It  rises  about  two  hours  before 
sunrise.  It  is  in  conjunction  with  Mars  on  the 
morning  of  October  i,  the  latter  being  about  two- 
thirds  of  the  moon's  diameter  to  the  south.  Mars 
is  getting  farther  away  from  the  sun,  and  by  the  end 
of  the  month  rises  at  about  3  A.  M.  It  also  grows  a 
little  brighter.  Jupiter  is  in  the  constellation  Sagit- 
tarius, and  moves  eastward  about  5°  during  the 
month.  It  is  the  brightest  object  in  the  southwest- 
ern sky  in  the  evening,  and  sets  about  10  P.  M.  on 
October  i,  and  at  about  8  P.  M.  on  October  31.  It 
is  occulted  twice  by  the  moon  during  the  month, — 
on  October  i  and  October  28, — but  neither  of  the 
occultations  are  visible  in  the  United  States.  The 
following  eclipses  of  Jupiter's  satellites  are  visible 
at  some  point  in  the  United  States.  The  reappear- 
ances only  of  the  two  inner  ones  can  be  seen,  as  the 
satellites  go  into  eclipse  while  hidden  from  us  be- 
hind the  planet.  Both  disappearance  and  reappear- 
ance for  the  two  outer  can  be  seen.     The  phenomena 
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all  take  place  near  the  upper  right  hand  quadrant, 
as  seen  in  an  inverting  telescope.  Times  are  eastern 
standard. 

October  4,  7h.  43m.  P.  M. 
October  6,  6h.  46m.  P.  M. 
October  6,  8h.  48m.  P.  M. 
October  11,  Sh.  43ni.  P.  M. 
October  11,  iih.  44m.  P.  M. 
October  13,  9h.  25m.  P.  M. 
October  13,  loh.  43m.  P.  M. 
October  22,  7h.  7m.  P.  M. 
October  24,  9h.  31m.  P.  M. 
October  29,  gh.  2m.  P.  M. 

Saturn  is  a  morning  star,  and  Is  rapidly  increas- 
ing its  distance  from  the  sun.  By  the  end  of  the 
month  it  rises  at  about  i  A.  M.  It  is  in  the  constel- 
lation Leo,  and  is  about  iVi*^  east  of  ReguUis  at  the 
beginning  of  the  month  ;  this  distance  increases  to 
about  4°  by  the  end  of  the  month.  Uranus  is  in 
conjunction  with  the  sun  on  the  morning  of  Octo- 
ber 15,  and  becomes  a  morning  star.  It  is  too  near 
the  sun  to  be  seen  during  the  month.  Neptune  is 
in  Taurus,  and  rises  late  in  the  evening. 

The  Constellations. — The  positions  given  hold 
good  for  latitudes  differing  not  much  from  40"^  north, 
and  for  10,  9,  and  8  P.  M.  for  the  beginning,  middle, 
and  end  of  the  month,  respectively.  The  small 
constellation  Lacerta  is  in  the  zenith.  Pegasus  is 
just  below  it,  to  the  south,  on  both  sides  of  the  me- 
ridian. Aquarius  is  on  the  south  meridian,  about 
half-way  up,  and  below  it  is  Piscis  Australis.  Cetus 
is  low  down  in  the  southeast.  Pisces  follows  Aqua- 
rius, and  is  just  below  Pegasus.  Andromeda  is  high 
up,  a  little  north  of  east;  and  below  It  are  Aries,  a 
little  to  the  right,  and  Taurus,  lower  down,  a  little 
to  the  lett.  Perseus  is  about  half-way  up,  in  the 
northeast,  and  Auriga  is  below  it.  Cassiopeia  is 
coming  to  the  meridian,  between  the  zenith  and  the 
pole,  and  Ursa  Major  is  on  the  north  horizon,  with 
the  pointers  on  the  meridian  below  the  pole.  Ursa 
Minor  is  mainly  to  the  left  of  the  pole  star,  and  a 
little  below,  and  Draco  is  to  the  left  of  Ursa  Minor. 
Cygnus  is  to  the  west  of  the  zenith.  M. 

Lake  Forest,  III.,  September  5,  1889. 


Quartz  as  an  Insulator. — At  the  Physical  So- 
ciety, recently,  in  London,  Mr.  C.  V.  Boys  read  a 
paper  on  the  insulating  properties  of  quartz,  which, 
it  appears,  are  far  higher  than  those  of  glass,  while 
the  former  material  has  the  enormous  advantage  of 
being  practically  non-hygroscopic.  Since,  more- 
over, the  quartz,  when  once  it  has  been  melted,  can 
be  worked  very  much  more  easily  than  glass,  this 
discovery  of  Mr.  Boys  ought  to  prove  of  great  value 
in  the  construction  of  electrostatic  instruments. 
Mr.  Boys  stated  that  even  if  the  quartz  was  dipped 
into  ammonia,  or  boiled  in  a  solution  of  potash,  it 
only  required  washing  with  water  to  completely  re- 
store its  insulating  properties,  and  when  it  was 
raised  to  a  red  heat  these  properties  were  recovered 
on  cooling.  Some  quartz,  which  the  author  kept 
for  a  considerable  time  in  fused  potash,  did  lose  its 
insulating  properties  to  a  certain  extent,  as  was  to 
be  expected ;  but  even  after  this  treatment  the 
quartz  remained  a  better  insulator  than  glass. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent 
stamp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

Questions  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

G.  G.  B.,  Ohio. — Which  is  the  best  bicycle  for 
climbing  hills,  one  with  a  large  or  a  small  wheel.' 

Answer. — The  smaller  the  wheel,  the  greater  the 
power  and  the  less  the  speed;    therefore,   for  hill- 
climbing  or  for  travel  over  rough  roads,  a  small- 1 
wheeled   machine   is  best,  while  for  smooth,  level 


roads,  a  higher  speed  can  be  attained  with  the  larger 
sizes.  A  bicycle  wheel  may  be  compared  to  a  lever, 
in  which  the  length  of  the  crank  is  one  arm,  the 
radius  of  the  wheel  the  other,  and  the  axle  the  ful- 
crum. The  same  principle  may  be  noticed  in  the 
construction  of  locomotives ;  tho.se  intended  to  draw 
fast  and  light  express  trains  have  large  driving 
wheels,  while  those  which  are  used  on  slow  and 
heavy  freight  trains  are  built  with  very  much  smaller 
ones. 

C.  W.  L.,  Iowa. — Is  it  notadvisableforan  infantto 
sleep  with  a  healthy  adult,  so  as  to  absorb  the  mag- 
netism from  the  stronger  person.' 

Ansicer. — The  idea  that  one  person  can  absorb 
vital  force,  or  "magnetism,"  from  another  in  any 
way,  is  utter  foolishness,  and  it  is  much  better,  in 
every  case,  for  an  infant  to  sleep  in  a  separate  bed. 

H.  S.  G.,  New  York. — If  all  things  attract  each 
other,  why  do  not  the  earth  and  sun  come  together, 
as  a  ball  thrown  upwards  returns  to  the  earth.' 

Answer. — The  attraction  between  the  sun  and  the 
earth  is  exactly  balanced  by  the  centrifugal  force  of 
the  earth  as  it  revolves  in  its  orbit  around  the  sun. 
The  two  bodies  will,  undoubtedly,  come  together 
at  some  future  time,  but  not  for  many  millions  of 
years. 

A.  P.,  Illinois. — Is  white  a  color  or  not.' 
Answer.— This  is  an  old  scientific  conundrum, 
depending  upon  the  sense  in  which  the  word 
"color"  is  used.  If  the  term  is  meant  to  signify  a 
sensation  of  light,  which  is  not  white,  of  course 
white  is  not  a  color.  But,  strictly  speaking,  white 
is  a  combination  of  all  other  colors,  and  is,  we 
think,  entitled  to  be  called  a  true  color.  Black  is 
not  a  color,  as  it  is  simply  absolute  darkness,  or 
absence  of  all  light.  None  of  the  shades  usually 
called  so  are  a  true  black;  thev  alwavs  contain  a 
certain  amount  of  white  or  other  color,"  and  there  is 
nothing  absolutely  bIKck,  except  a  perfectly  dark 
room  or  box. 

A  Subscriber  in  Providence  desires  to  know- 
why  water,  in  running  out  through  a  hole  in  the 
bottom  of  a  bowl  or  vessel,  alwavs  rotates  from  left 
to  right,  like  the  hands  of  a  watch.  '  We  doubt  if 
this  is  always  the  case,  although  it  seems  to  be  the 
most  common  direction.  We  have  noticed  an  oppo- 
site motion  several  times,  and  should  be  glad  to 
hear  from  our  readers  on  the  subject. 

E.  B.,  Mass. — We  should  not  advise  you  to  white- 
wash the  inside  of  yonr  hot-air  furnace.  It  would 
probably  interfere  with  its  heating  power,  and 
would  be  a  very  slight  protection  against  rust. 

LITERARY  NOTES. 

An  Introduction  to  the  Stvdy  of  Shakespeare,  by 
Hiram  Corson,  LL.  D.  D.  C.  Heath  &  Co., 
Boston. 

This  work  is  intended  to  indicate  to  the  student 
some  lines  of  Sliakesperian  study,  which  mav  serve 
to  introduce  him  to  the  study  of  the  plays  as"  plays. 
This  latter  branch  is  already  well  provided  for  by 
the  excellent  annotated  editions  of  Dr.  Rolfe  and 
others,  but,  as  a  text-book  for  the  study  of  the 
Shakesperian  literature  as  a  whole,  Dr.  Corson's 
book  will  be  found  invaluable. 


Practical  Electric  Bell-Fitting,  by  F.  C.  Allsop.     E. 

&  F.  N.  Spon,  New  York. 

The  almost  universal  use  of  electric  bells  renders 
a  work  like  this  exceedingly  useful.  The  directions 
for  erectitig  and  maintaining  every  known  variety 
of  electric  bells,  and  their  accessory  apparatus,  are 
given  so  clearly  and  minutely  that  none  need  have 
any  dilliculty  with  this  kind  of  work,  even  if  un- 
acquainted with  the  principles  of  electrical  science. 


A  Manual  of  Chemistry  for  the  Use  of  Medical  Stu- 
dents, by  Brandreth  Symonds,  M.  D.  P.  Blakis- 
ton,  Son  &  Co.,  Philadelphia. 

This  work  is  practically  a  condensation  of  the 
main  facts  and  principles  of  chemistry,  for  the  use 
of  students  preparing  for  examination.  As  an  aid 
to  "cramming,"  it  will  serve  an  e.vcellent  purpose, 
but  is  too  much  abbreviated  and  condensed  to  be  of 
much  use  as  general  text-book. 


Pamphlets,  etc.,  received  :  Electrical  Distribution 
of  IaijIU,  Heat,  and  Power,  with  List  of  Deaths  from 
Electric  Circuits,  by  Harold  P.  Brown,  New  York- 
Old  South,  and  Educational  Ltafitts,  and  the  Agri- 
cultural Bulletins  of  New  Jersey  and  South  Carolina. 
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SOME  FACTS  CONCERNING  ANAESTHETICS 

BY  JOHN    CROWELL,    M.    D. 

The  earliest  attempts  to  deaden  pain,  under  the 
ordeal  of  surgical  operations,  date  back  to  the 
Roman  Empire.  In  the  year  i8oo,  Sir  Humphrey 
Davy  advocated  the  use  of  nitrous  oxide  gas  as  an 
aniESthetic,  as  follows:  "As  nitrous  oxide,  in  its 
extensive  operation,  seems  capable  of  destroying 
physical  pain,  it  may  probably  be  used  with  great 
advantage  during  surgical  operations  in  which  no 
great  loss  of  blood  takes  place."  It  was  not  until 
1844  that  the  use  of  this  agent  showed  any  practical 
results,  when  Thomas  Wells,  a  dentist  of  Hartford, 
Conn.,  had  a  tooth  extracted  while  under  its  influ- 
ence. Since  that  time,  this  compound  has  been 
extensively  used  in  dentistry,  but  its  effects  are  too 
transient  for  operations  in  capital  surgery. 

The  introduction  of  ether  as  an  anesthetic  into 
the  practice  of  surgery  formed  a  most  interesting 
epoch  in  the  history  of  medical  science,  completely 
revolutionizing  the  methods  once  in  use,  and  intro- 
ducing to  operative  surgery  a  range  of  delicate 
manipulation  that  is  the  marvel  of  our  generation. 
The  writer  recalls  the  prejudice  existing  in  the 
minis  of  some  of  the  most  noted  surgeons,  in  his 
student  days,  against  the  use  of  ether,  even  after  its 
safety  had  been  demonstrated  by  repeated  experi- 
ments in  the  hands  of  Drs.  Morton,  Warren,  and 
Jackson,  of  Boston.  It  was  not  until  1S50  that  the 
conservatism  of  the  Pennsylvania  Hospital  yielded  to 
the  inevitable,  in  the  use  of  ether;  and  while  Pan- 
coast  and  Mutter  were  operating  successfully  in 
the  Jefferson  College  under  its  influence,  Gilson  and 
Fox  were  holding  on  to  the  old  method  of  stupefy- 
ing by  opiates. 

The  safety  of  the  popular  an;esthetics,  ether  and 
cliloroform,  is  so  well  established  as  to  need  no 
advocacy  of  their  claims,  and  when  in  competent 
hands,  under  proper  conditions,  their  use  may  be 
pronounced  as  generally  harmless. 

Ether  was  first  administered  for  a  surgical  opera- 
tion in  Boston,  October  17,  1846,  by  Dr.  T.  G. 
Morton,  the  operation  being  performed  by  Dr. 
Warren.  On  September  30th  of  the  same  year, 
Dr.  Morton  had  used  the  agent^  successfully  in 
extracting  a  tooth.  For  a  long  time  a  controversy 
wals  sharply  waged  between  Dr.  Morton  and  Dr. 
Charles  J.  Jackson,  as  to  the  title  to  the  honor  of  the 
discovery  of  the  wonderful  ansesthetic;  but  the  gen- 
eral verdict  is,  that  to  Dr.  Morton  belongs  the 
honor  of  having  first  used  ether  in  a  surgical  opera- 
tion. On  January  19,  1S47,  Dr.  Simpson,  of  Edin- 
burgh, first  used  ether  to  mitigate  the  pangs  of 
labor.  On  November  loth  of  the  same  year  a  new 
ansesthetic  was  introduced  by  Simpson.  At  the 
suggestion  of  Mr.  Waldo,  a  chemist  in  Liverpool, 
he  tried  chloroform,  and  soon  after  published  a 
treatise  giving  his  success  with  this  powerful  agent. 

The  medical  profession  was  thus  armed  with 
these  two  potent  ana;sthetics,  and  the  blessed  effects 
of  painless  operations  were  soon  apparent.  Chloro- 
form, being  much  more  powerful  in  its  action,  soon 
almost  displaced  ether,  and,  except  in  the  city  of 
Boston  and  in  Lyons  and  Naples,  was  the  only 
ana:sthetic  used  for  several  years.  The  frequent 
fatal  results  following  the  free  use  of  the  agent  re- 
sulted in  awakening  a  fear,  and  very  soon  modifica- 
tions were  devised  by  various  medical  authorities. 
In  London,  a  mixture  was  recommended  by  the 
Medico-Chirurgical  Society,  called  A.  C.  E.,  con- 
sisting of  one  part  of  alcohol,  two  parts  of  chloro- 
form, and  three  parts  of  ether.  The  Vienna  mix- 
ture   consists    of   six    parts    of   ether    to    one    of 


chloroform.  It  is  stated  that  in  eight  thousand 
administrations  of  this  mixture,  but  one  fatal  result 
is  recorded. 

Inquiry  among  medical  men  in  different  sections 
of  the  country  reveals  the  relative  use  of  the  two 
ana;sthetics.  Throughout  New  England,  ether  is 
generally  used.  In  the  great  cities  of  New  York, 
Brooklyn,  and  Philadelphia,  containing  three  mil- 
lions of  people,  but  half  a  dozen  surgeons  use 
chloroform  only,  a  few  more  use  the  mixture,  and 
the  rest  the  ether.  In  the  West,  the  use  of  ether 
prevails,  while  in  the  South,  chloroform  is  more 
generally  used.  A  change  has  recently  occurred  in 
the  hospitals  of  Great  Britain,  where  chloroform 
was  used  extensively  ten  or  fifteen  years  ago. 
About  one-third  of  the  surgeons  now  use  a  mixture, 
and  one-third  the  pure  ether,  the  other  third  hold- 
ing on  to  the  chloroform.  In  France,  except  Lyons, 
chloroform  is  the  sole  agent  used,  and  the  same  is 
the  case  in  Germany,  except  at  Vienna,  where  mix- 
tures are  used. 

It  is  difficult,  by  figures,  to  state  accurately  the 
relative  safety  in  the  u.se  of  these  two  ana'sthetics. 
Of  the  500  deaths  from  chloroform,  the  number  of 
administrations  is  not  given,  and  all  attempts  to  fix 
a  ratio  are  futile.  In  one  hospital  one  death 
occurred  with  525  administrations,  while  in  28,000 
examples  of  its  use  in  the  Confederate  army,  and  in 
40,000  administrations  seen  by  Nussbaum,  not  one 
fatal  result  followed.  These  examples  present  the 
extremes.  The  chief  danger  attending  the  use  of 
chloroform  is  in  its  action  upon  the  heart.  Under 
its  use,  the  blood  pressure  and  the  great  and  sudden 
irregularities  of  the  heart's  action  are  known  to 
occur,  and  the  term  "capricious"  has  been  applied  to 
the  action  of  that  organ  under  the  influence  of 
chloroform.  There  are  several  inducements  for  the 
use  of  this  agent  which  have  rendered  it  popular  in 
the  hands  of  some  operators.  Among  these  are  its 
pleasant  taste,  its  concentrated  form,  and  the  quick- 
ness of  its  action.  In  contrast  with  ether,  the 
chloroform  has  also  marked  advantages.  The  vapor 
of  ether  is  inflammable,  sometimes  igniting  at  a 
distance  of  fifteen  feet,  thus  rendering  its  use  dan- 
gerous by  artificial  light.  But  the  relative  danger 
of  the  two  agents,  as  indicated  above,  must  be  con- 
sidered, and  exercise  the  controlling  influence  in 
choosing  between  them. 

One  of  the  most  popular  and  humane  uses  of 
an;esthetics  is  found  in  their  application  to  the 
diseases  peculiar  to  women.  Under  their  influence, 
the  most  wonderful  operations  in  laparotomy  have 
been  made  possible,  and  the  results  in  the  relief 
from  suffering,  and  in  the  radical  cure  of  disease, 
are  among  the  triumphs  of  modern  surgery.  It  has 
already  been  stated  that  the  use  of  ether  to  mitigate 
the  pangs  of  labor  was  introduced  to  the  medical 
profession  by  Simpson,  of  Edinburgh,  on  January 
19,  1847,  when  he  published  a  paper  giving  the 
results  of  his  experience  in  natural  labor.  This 
treatment  met  with  stout  opposition  from  the  con- 
servative element  of  the  profession,  and  for  a  long 
it  found  little  favor  among  some  of  the  leading 
obstetricians,  among  whom  were  Meigs  of  Philadel- 
phia, Barnes,  Montgomery,  and  Ramsbotham  in 
England,  and  Seebold  and  Scanzini  in  Germany. 
But  in  1853,  the  great  influence  of  Queen  Victoria 
was  given  in  its  favor  by  the  submitting  of  her 
majesty  to  its  use  in  the  birth  of  Prince  Leopold, 
and  again  in  1857  at  the  birth  of  Princess  Beatrice. 
The  result  of  this  notable  example  did  much  to 
make  the  use  of  anajsthetics  popular  in  parturition. 

The  power  and  rapidity  in  the  operation  of  chloro- 
form have  made  it  an  agent  for  criminal  purposes, 
and  its  use  in  this  respect  has  formed  an  important 
chapter  in  legal  medicine.  The  reported  use  of  this 
agent   in  cases  of  assault  upon  women,  or  of  an 


excuse  for  robber^',  must  be  received  with  a  great 
deal  of  caution,  and  a  physician  in  giving  testimony 
should  be  careful  to  consider  the  conditions  neces- 
sary for  its  successful  administration.  The  medical 
expert,  understanding  as  he  does  the  physiological 
action  of  the  drug,  will  be  able  to  instruct  a  jury  as 
to  the  possibilities  in  the  given  case,  and  thereby 
further  the  ends  of  justice. 

The  question  as  to  whether  chloroform  can  be 
successfully  administered  during  sleep,  without 
awakening  the  person,  has  long  been  discussed. 
It  is  an  important  question,  and  it  is  possible  that, 
with  great  caution,  and  under  the  most  favorable 
circumstances,  the  act  can  be  accomplished.  But 
such  cases  must  be  of  rare  occurrence,  and,  except 
with  children  who  sleep  very  soundly,  very  improba- 
ble, if  not  impossible.  Impregnating  the  air  of  a 
sleeping-room  with  the  vapor  of  chloroform,  for  the 
purpose  of  robbery,  is  sometimes  reported  in  the 
public  press  as  a  successful  operation ;  but  such  an 
occurrence  is  highly  improbable,  inasmuch  as  the 
quantity  of  the  fluid  required  to  produce  complete 
aniEsthesia,  in  a  room  of  ordinary  size,  would  be 
two  and  a  half  pints,  and  success  could  then  only  be 
doubtful  except  in  a  room  perfectly  air-tight. 

Local  ana;sthesia  for  the  performance  of  minor 
operations  is  frequently  adopted,  both  by  the  freez- 
ing process  of  Dr.  Arnott,  and  by  the  use  of  hydro- 
chlorate  of  cocaine.  The  uses  of  this  drug  were 
discovered  by  noticing  the  benumbing  effects  of  the 
coca  leaves  when  chewed  by  the  natives  upon  the 
table  lands  of  South  America.  The  discovery  of 
this  agent  was  hailed  with  delight  by  the  medical 
profession,  and  in  delicate  operations  upon  the  eye 
its  use  is  highly  important.  The  inducing  of  local 
aniesthesia  upon  the  skin  by  the  use  of  the  cocaine 
has  not  been  very  satisfactory.  In  the  form  of 
hypodermic  injections,  it  has  been  found  useful  in 
removing  small  growths,  and  in  more  difficult 
operations  the  injection  of  the  drug  has  proved 
eflectual.  No  doubt  further  experiment  will  develop 
still  further  uses  of  this  potent  agent  in  the  wide 
range  of  minor  operative  surgery. 

•♦> 

[Specially  Compiled  for  The  Popular  Science  A'ews.J 

MONTHLY     SUMMARY     OF     MEDICAL 
PROGRESS. 

BY    W.    S.    WELL.S,    M.    D. 

Dr.  Neub-eli>  publishes  in  a  Polish  medical  jour- 
nal cases  of  subcutaneous  lymphorrhagia.  In  con- 
sequence of  some  injury,  extravasation  of  lymph 
from  a  lymphatic  ves.sel  occurred.  One  case  was 
that  of  a  man,  brought  into  the  hospital,  who  had 
been  struck  on  the  thigh  with  a  large  piece  of  coal. 
There  was  no  discoloration  of  the  skin,  but  there 
was  marked  fluctuation  over  a  large  portion  of  the 
anterior  and  lateral  aspects  of  the  thigh.  In  another 
case,  the  patient  had  received  a  blow  on  the  back; 
here,  also,  there  was  extensive  fluctuation,  involving 
the  whole  of  the  dorsal  region. 

In  the  first  case,  as  the  tumor  showed  no  signs  of 
diminishing  after  a  couple  of  months,  Dr.  Neufeld 
made  an  incision  into  it,  emptying  the  sac,  after 
which  the  wound  healed  rapidly  without  fever.  In 
the  second  case,  the  fluid  disappeared  spontaneously 
after  the  patient  had  been  lying  on  his  back  for  six 
weeks.  A  third  case  is  mentioned,  in  which  no 
change  took  place  for  six  weeks.  Drs.  Neufeld  and 
Gussenbauer  agree  as  to  the  nature  of  these  acci- 
dents, and  that  the  best  treatment  consists  in  laying 
the  sac  well  open  during  the  first  few  days. 


Henry  G.  Beyer,  M.  D.,  publishes  (Phila.  Med. 
News)  the  process  of  preparing  "Absorbable  Drain- 
age Tubes  from  the  Arteries  of  Animals."  The 
absorbable  drainage  tubes  of  Neuber,  Treudelen- 
burg,  and  Macewen,  though  very  much  superior  to 
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the  ordinary  rubber  drainage  tube,  each  has  some 
objectionable  feature  about  it,  which  its  originator 
freely  acknowledges. 

Dr.  Beyer  suggested  to  Professor  S.  H.  Weeks  his 
views  regarding  the  utilization  of  the  arteries  of 
certain  animals  for  drainage  tubes,  and  the  profes- 
sor, after  some  preliminary  and  highly  satisfactory 
experiments  on  the  lower  animals,  began  to  use 
them  in  his  private  and  hospital  practice,  with  even 
more  success  than  he  was  led  to  expect  from  his 
experiments  on  animals.  The  results  so  far  obtained 
by  him  will  be  found  recorded  in  the  Transactions 
of  the  American  Surgical  Association  for  1889,  in 
which  the  author  claims  these  tubes  to  be  superior 
to  any  now  in  use,  and  supports  his  claims  by 
numerous  examples  of  cases. 

In  the  preparation  of  drainage  tubes  from  the 
arteries  of  animals,  two  things  must  be  kept  con- 
stantly in  mind,  namely:  ist,  any  method  of  prep- 
aration, to  be  of  value,  must  insure  the  absolutely 
aseptic  condition  of  the  tubes  as  its  invariable  result ; 
and,  2d,  all  the  different  manipulations  pertaining 
to  the  method  must  be  carried  out  under  strictly 
antiseptic  precautions,  just  as  much  as  any  surgical 
operation  (or  which  the  tubes  are  intended. 

The  arteries  to  be  used,  are  best  obtained  fresh 
from  the  ox  or  cow,  and  scrupulously  examined  as 
to  their  soundness.  After  trimming  off  all  adherent 
tissues,  they  are  macerated  in  different  clean  waters, 
and  scraped  and  peeled  to  remove  further  adventitia, 
and,  when  absolutely  divested,  are  to  be  boiled  for 
fifteen  minutes  in  distilled  water,  the  boiling  to  be 
done  in  a  porcelain  dish.  This  hardens  and  also 
sterilizes  their  tissues.  After  the  boiling,  the  arte- 
ries are  placed  in  another  porcelain  dish  containing 
a  five  per  cent,  solution  of  carbolic  acid  in  water, 
and  any  further  detached  shreds  or  tissues  removed. 
Holes  are  now  punched  into  the  coats  of  the  arteries, 
and  they  are  returned  into  another  five  per  cent, 
solution  carbolic  in  water,  and  kept  there  for  the 
next  twenty-four  hours,  changing  the  solution  once 
or  twice  during  that  time  After  they  have  been 
thoroughly  carbolized  in  this  manner,  they  must  be 
drawn  over  glass  rods  of  sizes  varying,  respectively, 
to  put  them  slightly  on  the  stretch.  This  must  be 
done  very  carefully,  and  with  thoroughly  clean  and 
carbolized  hands.  These  glass  rods,  with  the  arte- 
ries in  place,  are  now  slipped  into  a  long,  wide- 
mouthed,  thoroughly  clean  bottle,  containing 
ninety-five  per  cent,  alcohol,  which  will  need  to 
be  changed  but  once  during  the  next  twenty-four 
hours.  After  keeping  them  two  hours  more  in 
absolute  alcohol,  they  must  be  removed  from  the 
rods,  carefully,  without  twisting,  traction  being 
made  in  a  straight  line,  and  at  once  dropped  into  a 
wide-mouthed  bottle  containing  pure  oil  of  juniper 
berries,  in  quantity  sufficient  to  keep  the  tubes  im- 
mersed. Here  they  are  to  remain  forty-eight  hours, 
undisturbed,  and  they  are  seen  to  become  transpar- 
ent and  of  an  amber  tint,  like  the  bone  tubes  of 
Neuber.  Finally,  these  tubes  are  transferred  from 
the  oil  into  absolute  alcohol,  in  which  they  are  pre- 
served until  used. 


Dr.  Lapervenche  (  Oaz.  Med.  de  Paris)  gives  an 
article  on  juxta-articular  fractures  treated  by  mas- 
sage. The  vicinity  of  a  joint  enhances  the  gravity 
of  a  fracture.  As  it  must  be  our  aim  to  aid  the 
resorption  of  the  blood  effused, — which  acts  as  a 
foreign  body,  and  is  capable  of  causing  sub-acute 
plastic  arthritis, — massage  is  indicated.  It  facili- 
tates the  functions  of  the  skin,  renders  the  afflux  of 
the  blood  easier,  favors  nutrition  and  the  contractil- 
ity of  the  muscles,  and  overcomes  stiffness  of  the 
joint.  Fractures  of  the  several  bones  of  the  upper 
and  lower  limbs  have  been  treated  with  massage  to 
the  best  advantage.     In  this  way,  not  only  atrophy 


of  the   limb  is  avoided,  and  the  movement  of  the 
joint  re-established,  but  the  cure  is  also  more  rapid. 


Dr.  H.  H.  a.  Be.\cu,  {Boston  Med  and  Surg. 
■Jour.),  prompted  by  records  published  in  London, 
1755,  by  Lawrence  Heister,  has  revived  the  use  of 
balsam  of  copaiba  as  a  surgical  dressing.  It  was 
applied  to  an  indolent  granulating  surface,  charpie 
being  saturated  with  balsam,  and,  after  squeezing 
out  the  superfluous  balsam,  bandaging  the  charpie 
upon  the  ulcer.  The  unusually  rapid  growth  of  a 
handsome  bed  of  rosy  granulations,  ready  for  the 
grafting  process,  was  so  clearly  attributable  to  its 
use  that  the  doctor  continued  to  employ  it,  and 
finally  adopted  it  as  regular  dressing  to  granulating 
surfaces  in  his  hospital  (Massachusetts  General 
Hospital)  wards.  It  has  been  adopted  by  all  the 
surgeons  of  this  hospital,  and  is  found  especially 
indicated  for  flat,  pale,  granulating  surfaces  that 
commonly  result  from  avulsions  of  the  scalp,  exten- 
sive b.urns  and  scalds,  and  for  the  cavities  after 
operation  for  removal  of  necrosed  and  carious  bone. 
It  has  succeeded  in  raising  healthy  granulating  sur- 
faces for  grafting,  after  other  stimulating  applica- 
tions had  failed.  At  the  hospital  it  is  applied  on 
picked  cotton-waste  instead  of  charpie.  This  porous 
dressing  readily  absorbs  pus,  which  is  also  disin- 
fected by  the  fragrant  odor  of  the  balsam. 


Dr.  T.J.  Griffith,  Crawfordsville,  Ind.,  writes 
an  article  to  the  Medical  Brief  on  the  treatment  of 
diphtheria  with  ice  and  snow.  When  he  is  called  to 
treat  a  case  of  diphtheria,  if  there  is  snow  on  the 
ground,  his  first  order  is  to  apply  a  snow  poultice, 
folded  in  a  cloth,  from  ear  to  ear,  with  additional 
cloth  to  absorb  moisture  as  the  snow  melts,  and  to 
be  renewed  as  long  as  fever  and  the  exudation 
exist.  He  says:  "Don't  be  afraid  of  giving  your 
patients  'cold.'  You  can't  give  them  'cold,'  while 
they  have  fever,  by  the  local  application  of  cold.  I 
have  kept  ice  to  the  throat  for  fifty  hours,  in  a  bad 
case,  and  it  saved  life." 

The  patient  is  also  directed  to  swallow  ice  pellets, 
and  to  gargle  with  iced  antiseptic  solutions,  such  as 
strong  solution  of  sodie  sulphite.  Febrifuges  ac- 
cording to  amount  of  fever ;  bromide  potassium  for 
nervous  irritability,  and  other  treatment  to  meet 
indications.  The  doctor  asserts  that  no  glandular 
engorgement  or  effusion  of  serum  ever  takes  place, 
or  can  take  place,  during  the  ice  treatment,  and  that 
septic  poisoning  is  arrested. 

He  is  equally  confident  of  the  value  of  ice,  locally, 
in  the  treatment  of  scarlatina,  pharyngitis,  tonsili- 
tis,  and  croup,  as  originally  recommended  by  Dr. 
Hiram  Corson  (Pa.),  and  attested  by  twenty  years' 
experience. 


Intra-uterine  compression  of  the  aorta  in  post- 
partum hemorrhage  is  the  subject  of  an  article  by 
Dr.  Hoyos  (Cuba)  in  the  Revista  de  Ciencias  Medi- 
cas.  Finding  the  patient  in  extremis,  he  proceeded 
to  clear  away  the  clots  from  the  uterus.  While  his 
hand  was  in  the  cavity  of  the  uterus,  he  was  struck 
by  the  distinctness  with  which  he  felt  the  pulsations 
of  the  abdominal  aorta,  which  he  pressed  with  the 
tips  of  his  fingers  against  the  vertebral  column, 
and,  as  he  exerted  this  pressure  firmly,  at  once 
became  aware  that  the  gush  of  blood,  which,  up  to 
that  time,  had  been  welling  up  around  his  hand, 
had  stopped.  Keeping  his  right  hand  in  the  uterus, 
he  managed,  with  diflficulty,  to  adrtinister  a  hypo- 
dermic injection  or  two  of  ergotine  with  his  left 
hand,  assisted  by  the  nurse.  After  quite  a  time,  he 
withdrew  his  hand,  he  and  the  assistant  keeping  up 
the  pressure  externally.  The  case  was  further 
treated  by  brandy  and  ergot  internally,  intra-uterine 
irrigation,  hypodermics  of  ergotine,  and  the  main- 


tenance  of  compression   of  the   uterus,    until    the 
crisis  was  safely  passed. 


In  the  treatment  of  subinvolution  of  the  uterus, 
Dr.  Wyman  is  reported  {Med.  Times)  to  have  found 
dry  applications  of  the  following  powder  to  the 
swollen  cervix  most  satisfactory.  The  formula  com- 
prises :  Chloride  of  sodium,  §  i. — powdered  slip- 
pery-elm bark,  |  iij. — powdered  hyoscyamus  leaves, 
3i.  Mix  and  rub  in  a  hot  and  dry  mortar  until 
thoroughly  desiccated.  This  is  applied  to  the  cer- 
vix uteri  in  quantities  of  an  ordinary  teaspoonful 
once  every  other  day,  and  sometimes  daily. 

To  detect  pus  in  the  urine,  it  is  suggested  {I'harm. 
Era)  to  drop  into  the  specimen  of  urine  enough 
tincture  of  guaiac  to  give  it  a  milky  appearance,  and 
heat  it  a  few  minutes  to  loo'^  F.  If  pus  is  present, 
a  blue  tint  will  develop.  Or,  the  urine  may  be 
passed  through  a  white  filter,  on  which  is  then 
allowed  to  fall  a  few  drops  of  tincture  of  guaiac, 
producing,  if  pus  is  present,  a  distinct  blue  colora- 
tion. 


As  a  local  application  in  cancer,  the  combination 
of  vaseline  pure,  §i. — chloroform,  3ii. — morphine, 
grs.  iv.,  thoroughly  mi.xed  and  made  into  an  oint- 
ment, is  recommended  by  the  writer  of  The  Asclepiad. 
It  is  alleged  to  form  the  best  possible  sedative  appli- 
cation in  cases  of  external  malignant  disease,  in 
which  there  is  ulcerative  breach  of  surface,  with 
continuous  pain.  It  is  applied  spread  thinly  over  a 
piece  of  fine  lint  or  soft  linen,  and  may  be  renewed 
twice  in  the  twenty-four  hours. 


The  Concours  Medical  states  that  one  of  the  most 
dangerous  incompatibilities  of  drugs  consists  in  a 
mixture  of  laurel  cherry-water  with  morphine.  In 
this  case  an  insoluble  cyanide  of  morphine  is 
foriiied,  which  is  precipitated  in  the  mixture.  If  no 
attention  is  paid  to  this  phenomenon,  it  may  happen 
that  the  patient  takes  with  the  last  portions  of  the 
mixture  a  toxic  dose  of  morphia  and  hydrocyanic 
acid. 


Dr.  Morpurgo,  {Moniteur  Therap.),  of  Trieste, 
has  employed  carbolate  of  glycerine  with  great 
success  in  cases  of  otitis  of  the  middle  ear,  and  in 
hyperemia  of  the  tympanum.  The  solution  he  em- 
ployed was  in  the  proportion  of  one-tenth,  and, 
notwithstanding  its  strength,  no  caustic  effects  have 
ever  been  observed. 

Dr.  Meniere,  of  Paris,  employs  solutions  to  the 
strength  of  equal  parts  of  carbolic  acid  and  glycerine, 
and  he  never  observed  any  inconvenience.  In 
nearly  all  the  cases,  the  morbid  processes  and  the 
suppurative  otitis  were  arrested.  We  think  it  would 
be  safer  to  commence  with  the  milder  mixture,  as 
suggested  by  Dr.  Morpurgo,  of  one  part  of  carbolic 
acid  to  nine  parts  of  glycerine,  and  gradually  in- 
crease the  proportion  of  carbolic,  if  required. 


Prof.  Bokai  {London  Lancet)  believes  that  the 
best  antidote  for  morphine  is  picrotoxin.  The  two 
substances  act  in  an  opposite  manner  on  the  respi- 
ratory centre, —  morphine  paralyzing  its  action, 
while  small  doses  of  picrotoxin  increase  it.  As  in 
poisoning  by  morphine,  death  occurs  from  paralysis 
of  the  respiratory  centre,  and  as  picrotoxin  hinders 
this  paralysis,  it  follows  that  picrotoxin  is  likely  to 
be  of  real  use  in  morphine  poisoning.  Prof.  Bokai 
also  believes  that  picrotoxin  will  be  found  of  value 
in  preventing  fatal  effects  from  asphyxia  from  too 
free  administration  of  chloroform. 


Prof.  Bronardel  {Paris  Cor.)  recently  reported 
that  six  children  died  after  having  absorbed  a  mix- 
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ture  containing  five  grams  of  chlorate  of  potash, 
and  believes  that  manj  children  die  from  the  effects 
of  potash  whose  death  is  attributed  to  the  disease 
for  which  the  potash  was  prescribed. 


Dr.  Pollard  (Therap.  Gaz.)  claims  that  glyce- 
rine, in  drachm  doses,  will  be  found  most  valuable 
in  preventing  stomacli  troubles  in  convalesence 
from  debilitating  diseases;  that  it  will  often  cut 
short  an  attack  of  indigestion,  and  that  it  will  pre- 
vent and  cure  manj'  cases  of  "summer  diarrhoea"  of 
children.  It  will  also,  to  a  great  extent,  control  the 
vomiting  of  pregnancy. 


Jaborandi  is  recommended  hy  Prof.  Waugh 
{Metl.  Times)  in  erysipelas.  The  dose  is  twenty-tive 
drops  of  the  fluid  extract,  repeatedly,  until  diaphore- 
sis is  produced. 

<♦►—       

CONDENSED  MILK,  WITH  REFERENCE  TO 
PREVIOUS  SKIMMING. 

The  consumption  of  condensed  milk  in  this  coun- 
try has  attained  such  enormous  proportions  that 
any  information  aflfecting  the  quality  of  this  article 
enlists  our  attention,  as  well  as  that  of  our  readers, 
particularly  if  such  information  emanates  from  a 
trustworthy  source.  The  annual  report  of  the 
Department  of  Health,  for  188S,  of  the  city  of 
Brooklyn,  N.  Y. ,  published  in  September,  18S9,  has 
recently  come  into  our  hands.  Ten  pages  of  this 
report  are  given  to  the  subject  of  condensed  milk, 
under  the  heading  we  have  placed  at  the  commence- 
ment of  this  article. 

We  only  propose  to  refer  to  a  few  of  the  interest- 
ing items  contained  in  this  report,  which  is  made  by 
the  otlicial  chemist  of  the  department,  who  states 
that  among  the  many  methods  of  analysis  known  to 
the  .scientific  world,  he  has  adopted  that  of  Dr. 
Koenig  in  his  celebrated  work  on  the  analyses  of 
foods.  Koenig  lays  down  the  rule  that  condensed 
milk,  preserved  with  cane  sugar,  can  be  prepared 
without  abstracting  any  of  the  cream  ;  and  further, 
that  it  is  absolutely  true  that  with  the  normal  milk 
of  a  nuinbtr  of  healthy  cows  taken  together,  the 
amount  of  fat  exceeds  the  amount  of  albuminoids. 
This  statement  is  supported  by  reference  to  forty- 
two  analyses,  thirty-nine  of  which  gave  mo7-e  fat 
than  albuminoids.  The  fact  is  revealed  by  Dr. 
Kent's  analysis,  that  of  the  eighteen  leading  brands 
of  condensed  milk  sold  in  the  United  States  in 
soldered  cans,  seventeen  contain  less  fat  than 
albuminoids,  and  are  more  or  less  skimmed.  The 
only  brand  that  contains  more  fat  than  albuminoids 
is  that  of  Nestle's;  while  of  the  condensed  milks 
sold  from  wagons,  all  contain  more  fat  (as  they 
should  do)  than  albuminoids. 

Lest  some  error  might  be  caused  by  the  milk  hav- 
ing stood  on  one  end  for  some  time  in  the  cans,  Dr. 
Kent  tells  on  page  102  that  he  experimented  with 
two  well-known  brands;  and  found  the  fat  at  one 
end  in  the  can  of  the  first  was  6.16  per  cent.,  and  at 
the  other  end  4.94;  the  amount  of  albuminoids  was 
8.21  per  cent.  At  one  end  in  the  can  of  the  second 
the  fat  was  5.72  per  cent.,  and  at  the  other  end  6.26, 
against  8.41  albuminoids.  The  deficiency  of  cream 
shown  in  these  two  cases  cited  by  Dr.  K«nt  is  over 
25  per  cent.,  and  many  of  the  others  are  much 
worse,  one  sample  showing  less  than  one  per  cent, 
of  cream,  against  8.88  of  albuminoids. 

The  conclusion  we  must  arrive  at  is,  that  if  the 
public  think  they  are  using  full  cream  condensed 
milk,  they  are  likely  to  be  mistaken,  except  when 
Nestle's  Condensed  Milk  is  used. 


THE  ELIXIR  OK  LIFE. 
TiiK  new  "elixir  of  life,"  which  Dr.  Brown-Sequard 
claims  to  have  discovered,  and  of  which  the  dailv 
press  favors  us  with  almostdroUy  respectful  accounts 


from  time  to  time,  is  something  that  suggests  medi- 
a;val  astrology  in  its  most  aggravated  form,  and 
inspires  doubts  as  to  whether,  after  all,  the  world 
does  move.  It  is  quite  beyond  imagination  that  the 
discoverer  of  this  mighty  agent  for  human  rejuvena- 
tion should  announce  his  discovery  otherwise  than 
from  the  door  of  a  dark  cave,  clad  in  robes  bordered 
with  strange,  cabalistic  characters,  and  with  a  black 
cat  perched  on  his  left  shoulder.  Like  his  predeces- 
sors, the  astrologers,  he  favors  the  world,  as  far  as 
ascertained,  with  no  explanatory  principle,  but 
merely  with  a  statement  of  performance  and  effect. 

It  is  odd  and  pathetic  enough  to  see  how  eagerly 
every  item  concerning  this  obscure  discovery  of  the 
new  fountain  of  youth  was  absorbed  and  discussed 
by  a  public  which  so  evidently  hid  a  trembling 
hope  behind  an  incredulous  smile.  There  have 
been  found  but  a  few  sane  and  brave  enough  to  ask, 
— granted  that  all  these  fine,  strange  promises  are 
true, — cui  bono?  Is  practically  endless  life,  among 
the  limitations  of  a  world  like  this,  a»thing  to  be 
gratefully  sought.'  Would  we  exchange  la  curiosiie 
de  la  mort  for  the  certainties  which  we  know  to  be 
mixed  with  so  much  sorrow,  and  so  many  hints  of 
great  possibilities,  which  yet  are  seen  to  be  possible 
only  under  larger,  other  conditions  than  this  world 
can  aft'ord.'  It  would  seem  that  he  who  would 
accept  earthly  immortality  must  be  not  remotely  of 
like  nature  with  the  guinea-pig,  in  whose  "living 
tissues"  he  seeks  the  charm  with  which  that  immor- 
tality is  to  be  bought. 

There  is  an  old  ballad  which  tells  of  a  city  within 
whose  walls  was,  by  some  gift  of  the  gods,  guaran- 
teed safety  from  death.  And  many  journeyed 
thither,  and  of  them  all,  "never  any  died."  But 
one  by  one,  the  ballad  says,  the  people  of  the  city 
learned  that 

"For  the  weariness  that  conies  of  living;, 
There  is  no  cnre  but  death;" 
and  having  learned  it,   they  came  creeping,  one  by 
one,  out  through  the  city's  gate  ;  and  peaceful  graves 
grew  green. 

Perhaps  those  who  rush  most  eagerly  to  avail 
themselves  of  Dr.  Brown-Sequard's  promises  would 
sooner  or  later  seek  the  open  door,  nor  linger  on  its 
threshold  to  bless  the  name  of  the  discoverer  of  the 
new  elixir  of  life.  But,  indeed,  we  have  haunting 
fears,  from  the  information  received  up  to  date,  that 
in  the  course  of  their  enthusiastic  experiment,  they 
may  be  pushed,  quite  unexpectedly  to  themselves, 
over  the  threshold  of  the  door,  per  guinea-pig's  tis- 
sues and  septic  infection. — J\^.  E.  Medical  Gazette. 


PHARMACEUTICAL  MEMORANDA. 

A  Prize  Formula  for  Eau  de  Cologne. — An 
English  drug  firm  recently  offered  the  prize  of  a  trip 
to  Paris  tor  the  best  formula  for  eau  de  cologne. 
The  following  simple  and  inexpensive  recipe  was 
considered  the  best  among  over  two  hundred  com- 
petitors :  Essence  of  bergamot,  2  drachms;  essence 
of  lemon,  i  drachm;  oil  of  neroli,  20  drops;  oil  of 
origanum,  6  drops;  oil  of  rosemary,  20  drops;  S. 
V.  R.  treble-distilled,  i  pint;  orange-flower  water, 
I  ounce. 

Cochineal  Color. — One  pound  of  ground  cochi- 
neal, one  pound  carbonate  of  soda,  one  pound 
ground  alum,  two  pounds  cream  of  tartar,  three 
pints  of  water.  Put  the  cochineal  and  water  into  a 
pan,  place  over  the  fire,  and  bring  to  a  boil ;  remove 
from  the  fire,  and  add  the  carbonate  of  soda  and 
ground  alum;  boil  up  again,  and  then  add  the  cream 
of  tartar;  boil  all  together  for  a  few  minutes.  Then 
strain  through  a  piece-  of  flannel  into  an  earthen- 
ware jar,  the  liquid  that  passes  through  being  used 
as  color.  This  color  must  not  be  put  into  iron  or 
tin  vessels,  as  the  acid  in  the  color  touching  the 
metal  would  turn  it  quite  black  instead  of  being  a 
bright  red. 
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Dear  Sir  :  In  compliance  with  your  retjuest  to  give  you  my 
opinion  of  CoLDEN*s  Liquid  Beef  Tonic,  I  take  pleasure  in 
recommending  it  as  a  most  excellent  stimulant,  tonic,  and 
invigorator  of  the  system,  which  can  be  used  whenever  a 
stimulant  aiul  tonic  combined  is  not  contra-indicated.  I  have 
teste<I  it  in  many  cases,  since  its  introduction  into  our  market, 
with  universal  success. 

Very  respectfully  yours,  etc., 

Wm.  F.  Steuart,  M.  D. 
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FaiQiliar  Science. 


SIMPLE  EXPERIMENTS  IN 
CAPILLARITY. 
Capillary  attraction,  or  that  force  which 
causes  litjuids  to  rise  in  minute  tubes,  is  a 
most  interesting  and  important  phenomenon, 
and  is  governed  by  very  complex  and  intricate 
laws.  There  are,  however,  many  very  pretty 
experiments  to  illustrate  the  force,  which  may 
be  performed  by  any  one,  and  are  described 
by  a  contributor  to  Aa  Nature. 


Take  a  piece  of  paper  about  three  inches 
long  and  one  and  a  half  inches  wide,  and 
bend  it  in  the  centre  so  that  the  two  sides 
will  form  an  angle  of  aboUt  45°.  Place  one 
side  carefully  upon  the  surface  of  water. 
(Fig.  I.)  At  first  the  upper  part  will  move 
towards  the  moistened  one,   (Fig.  2),  but  it 


soon  changes  its  direction  and  moves  back- 
wards until  it  is  extended  upon  the  water. 
(Fig.  3. )  Almost  any  kind  of  paper  will  answer 
for  this  and  the  following  experiments,  but 
thin  blotting  paper  is  the  most  satisfactory 
and  rapid  in  action.  A  little  boat  bent  up 
out  of  paper,  when  placed  upon  the  water 
will,  in  the  same  manner,  gradually  unfold 
and  assume  its  former  shape. 


These  peculiar  movements  of  moistened 
paper  are  due  to  the  force  of  capillary  attrac- 
tion, which  draws  the  water  into  the  minute 
interstices  between  the  fibres  of  the  paper, 
with  such  force  that  the  paper  tends  to 
assume  its  original  shape.  Variations  of  this 
experiment  are  shown  in  Figs.  6  to  9.  A 
triangle  of  paper  (6)  is  cut  and  folded  up  as 
in  7.  When  placed  in  water,  it  opens  auto- 
matically, the  gradual  unfolding  of  the  suc- 
cessive plaits  giving  a  very  curious  effect. 
In  8  and  9  a  star  and  hand  are  shown,  which 
are  folded  up  as  indicated  by  the  dotted  lines, 
and  the  shaded  part  placed  upon  the  water. 

This  principle  has  been  known  to  the  Japa- 
nese for  many  years,  and  among  the  curious 
things  sent  to  us  from  that  strange  land  are 
little  splinters  of  wood,  which,  when  placed 
in  water,  unroll  themselves  into  the  numerous 
%ures  of  dragons,  fishes,  men,  etc.,  with 
which  Japanese  art  has  made  us  all  familiar. 


Wood  and  straw  likewise  show  very  inter- 
esting phenomena,  due  to  their  capillary 
nature.  Take  a  match,  and,  with  the  aid  of 
a  sharp-pointed  knife,  attach  some  little 
splinters  of  wood  to  it,  pointing  downwards, 
(Fig.  10.)  On  dipping  tlic  match  into  water 
until  thoroughly  moistened,  the  splinters  will 
move  in  an  upward  direction  until  they  take 
the  position  shown  in  Fig.  11. 


Take  a  small  straw,  and  attach  to  the  ends 
two  little  pieces  of  cork.  Bend  it  in  the 
centre  so  that  it  resembles  Fig.  12.  Float  it 
carefully  on  water  so  that  it  stands  upright. 
Then  moisten  the  angle  of  the  bent  straw 
thoroughly,  and  in  a  short  time  it  will 
straighten  itself  out  into  its  original  shape,  as 
in  Fig.  13.  Figs.  14  to  17  illustrate  varia- 
tions of  this  experiment.  A  straw  is  bent 
around  a  pencil  into  a  spiral  (14),  and 
straightens  itself  on  being  moistened ;  or, 
twisted  on  itself,  as  in  15  and  16,  it  untwists 
with  considerable  force  upon  the  application 
of  water.  A  straw  may  even  be  bent  up  as  In 
17,  and  the  capillary  force  will  be  sufficient 
to  straighten  it.  Spears  of  hay  are  very  suit- 
able for  these  experiments,  but  sufficient  time 
must  be  allowed  for  them  to  thoroughly 
absorb  the  moisture. 


u 
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In  the  vegetable  world,  this  principle  is 
evidently  of  the  highest  importance.  It  ex- 
plains the  rigidity  of  the  delicate  leaves, 
petals,  tendrils,  and  branches  of  many  plants, 
and  may,  possibly,  play  a  part  in  the  move- 
ments of  climbing  ones.  The  alternate 
moistening  and  drying  of  the  hairs  or  bristles 
with  which  certain  seeds  are  provided,  causes 
movements  which  aid  them  greatly  in  sowing 
themselves  in  the  ground.  In  fact,  the  prin- 
ciple of  capillary  attraction  is  almost  universal, 
and  the  more  it  is  studied,  the  more  one  is 
impressed  with  the  remarkable  nature  of  its 
phenomena,  and  the  important  part  they  play 
in  the  great  system  of  Nature. 


AN  EXPERIMENT  IN  INERTIA. 

Make  a  little  ring  of  thin  cardboard,  and 
balance  it  on  the  mouth  of  a  bottle,  as  shown 
in  the  engraving.  Place  a  small  coin — a  ten- 
cent  piece,  for  instance — on  the  top  of  the 
ring,  and  try  to  make  it  fall  into  the  bottle 
by  giving  the  cardboard  a  sudden  blow. 
Most  persons  will  strike  the  outside  of  the 
ring,  and  thus  fail  in  the  experiment,  as  the 
elasticity  of  the  cardboard  will  throw  the 
coin  to  cjuite  a  distance  ;  but,  if  the  inside  of 
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the  ring  is  struck  a  sharp,  quick  blow,  it  will 
be  displaced  without  moving  the  coin,  which 
will  drop  vertic;illy  into  the  boitle,  its  inertia 


preventing  it  from  sharing  the  movement  of 
the  cardboard. 


[Original  in  The  Popular  Saenct  News.\ 

THE   BRITISH   MUSEUM   OF    NATURAL 

HISTORY. 

BY   K.    B.    CLAYPOLE. 

At  the  International  Congress  of  Geologists,  held 
last  year  in  London,  the  New  Natural  History  Mu- 
seum at  South  Kensington  formed  a  theme  on  which 
all  members  could  converse  with  enthusiasm.  The 
magnificent  collections,  their  admirable  arrange- 
ment, the  plan  of  the  building,  and  the  means  taken 
both  to  diffuse  and  advance  scientific  knowledge, 
elicited  much  praise;  and  justly,  too,  since  some  of 
the  best  intellects  of  the  age  have  striven  to  make  it 
what  it  is  found  today.  What  is  that.'  Approach 
it  and  see. 

The  early  Romanesque  style  of  the  building,  the 
length  of  the  front,  and  its  cheerful  coloring  are  the 
first  points  to  strike  the  eye.  Drawing  nearer,  we 
find  the  latter  pleasing  effect  due  to  a  facing  of  terra- 
cotta. A  broad  flight  of  stone  steps  takes  us  easily 
to  the  main  door  of  the  Museum,  and,  entering,  we 
find  that  blocks  of  terra-cotta,  bearing  typical  de- 
signs, have  been  also  exclusively  used  for  the  wall 
surfaces  of  the  interior.  We  are  now  in  the  great 
central  apartment,  and  facing  us  on  the  first  landing 
of  the  staircase  at  the  end  of  the  hall,  is  the  marble 
statue  of  Charles  Darwin,  executed  by  Mr.  F.  E. 
Boehm,  R.  A.,  as  part  of  the  memorial  raised  by 
public  subscription.  An  admirable  figure  it  is,  and 
admirably  placed,  reminding  us  by  its  pose  of  calm 
contemplation  that  we  are  not  here  to  gaze  upon  a 
"mighty  maze"  of  heterogeneous  curiosities,  but  to 
learn,  if  we  can,  something  of  the  plan  on  which  we 
and  our  surroundings  have  been  produced.  Surely 
if  we  can  learn  it  anywhere,  it  is  here  ;  for  this  hall, 
under  the  personal  supervision  of  the  director  of  the 
Museum,  Professor  W.  H.  Flower,  is  being  arranged 
for  the  express  purpose  of  giving  us  an  insight  into 
some  of  Nature's  methods.  Already  many  of  the 
alcoves  are  fitted  with  cases  of  specimens  illustrating 
the  most  important  points  in  the  structure  of  the 
principal  types  of  animal  and  plant  life. 

The  first  alcove,  for  instance,  shows  the  modifica- 
tions of  the  skeleton  of  the  mammalian  type  of  ver- 
tebrated  animals.     A  complete  skeleton  of  a  large 


monkey  is  laid  out  diagramatically  on  a  tablet,  the 
bones  separate  from  one  another  and  named.  Close 
to  it  is  an  articulated  skeleton  of  a  similar  monkey, 
with  the  bones  also  named.  From  these  an  idea  of 
the  general  framework  of  a  mammalian  vertebrate 
may  be  obtained,  and  the  skeletons  of  a  man,  a  bat, 
a  sloth,  a  baboon,  an  antelope,  and  a  porpoise 
afford  examples  of  special  changes  to  suit  different 
conditions  of  life.  The  structure  of  limbs  is  simi- 
larly displayed.  A  diagram  at  the  top  of  the  case 
shows  the  correspondence  of  the  hand  and  foot  in 
its  completely  typical  form,  with  the  names  applied 
by  anatomists  to  the  different  bones.  Underneath, 
different  series  of  specimens  exhibit  the  same  com- 
mon plan,  running  through  infinite  modifications 
of  detail.  One  series  shows  the  stages  by  whicTi 
a  typical  five-fingered  hand  becomes  converted  into 
the  single-fingered  hand  of  the  horse,  and  another, 
beginning  with  the  same  five-fingered  hand,  ends  in 
the  two-fingered,  or,  as  it  is  erroneously  called, 
"cloven  hoof,"  of  the  ruminants.  Similar  speciali- 
zations of  the  toes  of  the  hinder  extremity  give  us 
an  impression  of  "sameness  in  diversity"  such  as  we 
have  never  received  before;  an  impression  to  be 
intensified  by  a  study  of  the  collection  of  mamma- 
lian teeth  illustrating  the  general  characters  of  their 
form,  the  different  tissues  of  which  they  are  com- 
posed, their  development  and  succession  and  princi- 
pal modifications,  according  to  their  various  uses  for 
food  or  defence. 

The  second  alcove  contains  in  the  only  case  yet 
occupied,  illustrations  of  the  outer  mammalian  cov- 
ering or  integument,  and  its  modifications  into  webs 
betiseen  the  fingers  of  swimming  and  flying  animals, 
into  the  true  bony  plates  of  the  armadillos,  the  true 
scales  of  the  pangolins;  into  various  forms  of  hair, 
including  bristles  and  spines  ;  nails,  claws,  or  hoofs  ; 
the  nasal  horns  of  the  rhinoceros,  the  horns  of  oxen, 
goats,  and  antelopes,  and  the  antlers  of  deer.  Other 
systems  of  organs  belonging  to  the  class  will  be 
placed  in  this  alcove  when  the  specimens  desired 
shall  be  forthcoming. 

In  alcove  number  three  we  may  study  the  princi- 
pal facts  in  the  osteology  of  birds,  proceeding,  as  in 
the  case  of  the  mammals,  from  a  general  idea  to 
particular  modifications.  A  complete  skeleton  of 
an  eagle,  with  the  bones  separated  and  named ;  and 
mounted  skeletons  of  the  ostrich,  penguin,  pelican, 
vulture,  fowl,  etc.,  show  the  chief  specializations  of 
the  skeleton,  the  correspondence  of  the  bones  being 
readily  traced  by  means  of  the  labels  attached  to 
them,  even  in  such  extreme  examples  as  those  of 
the  wing  bones  of  the  apteryx  and  the  frigate  bird. 
The  under  surface  of  the  skulls  of  various  birds  is 
shown,  with  the  different  bones  colored,  to  indicate 
their  limits  and  relations.  There  are  series  of  spec- 
imens to  illustrate  the  different  types  of  sternum ; 
the  modifications  of  wings  and  feet,  and  external 
characters,  such  as  bills  or  beaks,  feathers  and  tails. 
The  internal  organs  and  circulatory  system  are 
shown,  either  by  prepared  specimens  or  colored 
casts,  and  the  nature  of  the  bones  of  birds  is  demon- 
strated by  sections  displaying  the  large  cavities 
within. 

The  most  important  points  in  the  structure  of 
reptiles  and  fishes  are  to  be  represented  in  alcoves 
four  and  five  on  this  west  side  of  the  hall.  Magnifi- 
cent skeletons  of  the  great  blue  shark  (Carcharodoti 
rondeletii)  and  of  the  Torpedo  Fairchildi  are  already 
in  place,  with  the  names  affixed  to  their  multitudi- 
nous bones.  There  is  also  an  interesting  series  of 
specimens  illustrating  the  integumentary  system 
and  its  special  modifications. 

On  the  east  side  of  the  hall  two  alcoves  are  devoted 
to  the  invertebrates,  whose  parts,  judging  from  what 
is  already  exhibited,  are  to  be  generally  and  specially 
demonstrated    by    diagrams,    specimens,   and  wax 


models.  In  like  manner  will  the  morphology  of  the 
vegetable  kingdom  be  illustrated  in  the  remaining 
three  alcoves,  where  already  fine  preparations  may 
be  found  to  make  clear  the  nature  of  fungi,  lichens, 
and  alga;,  and  the  inflorescence — male  and  female — 
of  the  phitnogams. 

The  floor  of  the  hall  is  destined  for  cases  to  throw 
light  on  general  laws  or  points  of  interest  in  natural 
history.  The  difficulty  of  defining  and  limiting  the 
term  "species,"  so  constantly  used  in  biology,  is 
shown  by  two  examples  of  "dimorphism,"  or  the 
occurrence  of  a  single  species  in  nature  under  two 
different  outward  garbs.  One  group  exhibits  two 
forms  of  crows,  so  unlike  that  one  would  pronounce 
them  separate  species ;  one  from  the  extreme  east  of 
Siberia,  and  the  other  from  Scandinavia.  Yet  that 
they  are  of  the  same  species  is  shown  by  a  number 
of  specimens  collected  by  Mr.  Seebohm  in  the  valley 
of  the  Yenesay,  near  the  Arctic  Circle, — one  of  the 
spots  where  the  Asiatic  crows  have  met  colonies  of 
the  Scandinavian  and  united  with  them,  producino- 
offspring  of  various  intermediate  conditions  of  col- 
oring, from  the  complete  black  of  the  one  to  the 
pure  gray  of  the  other.  Goldfinches  from  the  neigh- 
borhood of  the  same  river  show  a  similar  series  of 
transitions  between  the  English  form,  with  black 
crown  and  nape  and  little  white  on  the  wings,  and 
the  Himalayan,  slightly  larger,  more  brightly  col- 
ored, with  more  white  on  the  wings  and  no  black  on 
the  head.  Variation  in  a  state  of  domestication  is 
illustrated  by  examples  of  the  principal  breeds  of 
domestic  pigeons  and  of  the  wild  rock  dove 
{Columha  liria),  from  which  they  have  all  been 
derived  by  careful  (artificial)  selection. 

in  preparing  to  leave  this  central  hall  for  some  of 
the  galleries  of  systematically  arranged  specimens 
opening  from  it,  we  have  to  remember  that  there 
are  in  this  building  two  distinct  zoological  and 
botanical  collections ;  one  representing  animals  and 
plants  from  the  earliest  dawn  of  life  to  close  upon 
the  present  time,  and  the  Other  containing  only 
those  living  at  the  particular  period  in  which  we 
dwell.  These  two  collections,  moreover,  being  sub- 
divided into  ».  series  of  specimens  for  exhibition, 
and  a  reserve  series  for  the  use  of  students,  it  is 
clear  that  the  Museum  contains  material  enough  to 
occupy  us  for  years  rather  than  days.  If,  instead  of 
days,  we  have  but  hours  at  our  disposal,  we  can 
hope  to  see  only  a  small  part  even  of  the  exhibited 
series. 

The  groups  of  British  birds  and  their  nests  will 
interest  us  greatly,  the  surroundings  being  in  every 
case  carefully  executed  reproductions  of  those  that 
were  present  round  each  individual  nest.  When  it 
has  been  possible,  the  actual  rocks,  trees,  or  grass 
have  been  preserved,  and  where  these  were  perisha- 
ble, accurate  models  have  been  made  from  nature. 
Sea-gulls,  hung  by  wire  from  the  top  of  a  case, 
hover  over  their  nests  of  downy,  fluffy  young.  The 
ptarmigan  stands  by  his  nest  on  the  very  rock  on 
which  he  built  it,  covered  with  Alpine  azalia,  scarlet 
lichen  cups,  heather,  and  alchemella,  now  so  faith- 
fully represented  in  wax  that  he  would  be  sorely 
beset  to  distinguish  them  from  their  living  originals. 
The  nest  of  the  common  pheasant  is  almost  hidden 
in  primroses  and  blue-bells,  that  of  the  land-rail 
among  clover  and  yellow  vetchling,  and  the  ledges 
of  the  cliffs  over  which  the  herring-gull  hovers  are 
covered  with  close  turf  and  sea-pink. 

Leaving  galleries  of  coral,  fish,  insects,  reptiles, 
star-fish,  shells,  and  cetacean*  unvisited,  we  pass 
over  to  the  east  wing,  merely  to  walk  rapidiv 
through  the  large  exhibit  of  fossil  mammalia.  Long 
could  we  linger  among  the  skeletons  ol  colossal 
animals;  the  half-fossilized  remains  of  man,  and  the 
co-occupants  of  his  caves ;  the  magnificent  collection 
of  the   remains   of  proboscidea,  and  the  relics  of 
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extinct  birds,  including  the  famous  arciioeopteryx  of 
the  Solenhofen  beds  of  Bavaria.  We  must  not  even 
attempt  the  gallery  of  fossil  fish,  with  its  four 
hundred  and  fifty  genera  and  twelve  hundred  and 
fifty  species,  although  it  is  the  finest  collection  ever 
brought  together  in  any  Museum.  We  must,  in 
short,  leave  the  building,  and  realize  as  we  go  that, 
little  as  we  have  seen  of  the  ground  floor,  we  are 
leaving  the  regions  above  stairs  totally  unexplored. 
Had,  however,  time  allowed  us  to  mount  to  the 
gallery  of  minerals,  the  extensive  and  well-arranged 
collection  would  have  held  us  fascinated. 


[Original  in  The  PopuCar  Science  News,} 
CUNEIFORM  INSCRIPTIONS. 

BY  JOSEPH    WALLACE. 

The  interesting  extract  from  Professor  Sayce's 
address  before  the  Victoria  Institute  of  London, 
which  appeared  in  the  September  issue  of  the  Pop- 
ular Science  News,  brings  to  light  some  impor- 
tant events  in  Assyrian  history,  which  the  busy 
world  never  dreamt  of  until  the  present  century. 
Who  would  believe  that  Western  Asia  had  schools, 
colleges,  and  libraries,  philosophers,  poets,  and 
scientists,  3,500  years  ago,  and  that  many  of  its 
cities,  like  Boston,  bore  some  literary  title  to  distin- 
guish them  from  other  less  favored  places  ? 

The  archicological  discoveries  in  Western  Asia 
are  so  interesting  and  instructive,  that  we  are 
tempted  to  add  something  new  to  the  extract  in 
question,  and  which  will  carry  the  student  of 
oriental  literature  some  five  hundred  years  further 
back.  As  an  instance  of  the  development  of  litera- 
ture, we  will  state  that  Botta,  in  1S43,  discovered 
the  palace  of  the  father  of  Sennacherib  at  Khorsa- 
bad.  The  bas-reliefs  of  the  palace  formed  a  histori- 
cal encyclopiedia  of  Assyria,  which  occupied  5.9SS 
feet  is  length  and  9,000  feet  square  of  surface. 
Unfortunately,  we  only  possess  fragments  of  cunei- 
form writing.  Though  the  tablets  which  Mr.  G. 
Smith  preserved  from  the  library  at  Nineveh  are 
wanting  in  precise  dates,  yet  they  are  invaluable 
testimony  to  the  Mosaic  cosmogony,  as  they  con- 
tain the  Chaldean  genesis  of  creation. 

The  fragmentary  edition  which  we  now  possess  is 
not  the  original  one;  it  is  the  work  of  the  epoch  of 
King  Assurbanipal  (673 — 676  B.  C.)  One  part  of 
the  cuneiform  inscriptions  can  be  traced  anterior  to 
the  time  of  King  Urkam  or  Uruk,  who  must  have 
lived  2000  B.  C.  A  remarkable  work  on  astrology, 
composed  in  the  country  of  Accad,  and  containing 
more  than  seventy  tablets,  is  certainly  entitled  to 
the  venerable  age  of  3,800  or  3,900  years,  and  the 
poem  of  Izdubar,  the  work  of  a  poet  of  the  southern 
part  of  Chaldea,  goes  back  to  about  the  same  date. 
The  poem  is  written  in  the  style  of  an  episode,  and 
gives  the  history  of  the  deluge.  The  author  of  the 
seventy  tablets  gives  a  detailed  account  of  creation 
and  the  fall  of  man.  Mr.  Smith  assigns  to  this 
work  the  period  which  passed  between  Abraham 
and  Moses,  while  other  learned  Assyriologists  place 
it  before  Abraham.  Speaking  of  Debir,  or  "Sanc- 
tuary," Canon  Sayce  observes  ;  "We  may  conclude 
that  the  tablets  were  stored  in  its  chief  temple,  like 
the  libraries  of  Assyria  and  Babylonia."  The 
learned  canon,  of  course,  does  not  state  this  as  a 
positive  fact.  If  true,  we  may  conclude  that  it  was 
customary  to  make  duplicate  copies, — one  for  the 
temple  and  one  for  the  king's  palace.  On  one  of 
the  tablets  preserved  by  Mr.  Smith,  the  following 
will  show  we  have  good  reason  to  add  our  opinion 
to  the  views  expressed  by  Professor  Sayce:  "First 
tablet:  Enum  a  elis  (formerly  that  which  is  above.) 
Palace  of  Asurbanipal,  king  of  the  nations,  king  of 
Assyria,  to  whom  Nebo  and  Tamet  have  attentive 
ears.     He  has  made  inquiry  with  diligent  eyes  on 


the  wisdom  of  the  written  tablets  which  belonged  to 
the  kings  who  had  been  before  me,  none  had  made 
inquiry  of  these  writings.  The  wisdom  of  Nebo,  the 
impressions  of  the  god  my  master,  all  good  on  the 
tablets,  which  I  have  written,  I  have  studied  them, 
I  have  observed  them,  and  for  the  instruction  of  my 
people  I  have  placed  them  in  my  palace." 

Cuneiform  inscriptions  are  the  monumental 
records  of  the  inhabitants  of  the  ancient  Assyrian, 
Babylonian,  and  Persian  empires,  and  must  not  be 
confonnded  with  the  hieroglyphic  writings  common 
to  Egypt  and  Palestine.  They  are  also  called 
claviform,  cludiform,  and  arrow-headed  inscriptions 
and  sphenograms.  This  writing  is  also  known  as 
sphenography.  All  these  refer  to  the  elementary 
characters,  of  which  there  are  two, — one  resembling 
a  wedge,  the  other  an  arrow-head;  but  if  we  regard 
the  latter  as  a  combination  of  two  wedges,  the  writ- 
ing is  wholly  made  up  of  wedges. 

All  the  characters  were  produced  by  different  com- 
binations and  arrangements  of  these  figures,  the 
variations  being  not  much  more  than  the  hand- 
writing of  different  persons.  Some  of  the  most 
ancient  inscriptions  do  not  show  the  uniformity  and 
neatness  of  later  productions ;  the  wedge  in  some  is 
nearly  a  straight  line,  and  the  forms  are  destitute  of 
curves.  This  style  is  called  hieratic,  and  approaches 
more  closely  to  one  of  the  Egyptian  characters,  and 
is  chiefly  found  on  rocks,  stone  slabs,  and  monuments 
in  Western  Persia.  A  neater  and  more  artistic 
style  is  found  on  vases,  urns,  gems,  seals,  bricks, 
and  cylinders.  The  wedge  appears  quite  large  on 
some,  while  on  others  it  is  so  small  as  to  need  a 
magnifying  glass  to  decipher  the  writing.  The 
small  cylinders,  or  prisms,  made  of  clay,  baked  in 
the  sun  or  burnt  in  kilns,  show  some  very  fine 
inscriptions. 

Most  of  the  cuneiform  characters  on  cylinders, 
bricks,  etc.,  were  found  scattered  in  Western  Persia, 
and  from  the  confines  of  the  Caspian  Sea  to  Egypt. 
The  early  discovered  ones  were  written  in  three  dif- 
ferent languages,  although  the  characteristic  wedge 
entered  into  the  composition  of  all.  In  these  tri- 
lingual mscriptions,  the  one  which  stands  foremost 
in  antiquity  and  simplicity  is  the  Persian  cuneiform 
writing,  the  next  is  the  Scythian,  and  the  third  is 
the  Assyrian,  or  Babylonian,  which  is  the  most 
complicated  of  all,  and  variously  estimated  by  the 
learned  to  contain  from  six  to  seven  hundred  char- 
acters. 

Cuneiform  writing  seems  to  have  ceased  after  the 
time  of  Alexander  the  Great,  and  for  nearly  two 
thousand  years  it  was  utterly  forgotten.  However, 
it  was  reserved  for  the  learned  of  Europe  to  discover 
the  long-lost,  long-forgotten  literary  treasure,  study 
its  characters,  and  decipher  its  mysterious  writings. 
This  attempt  was  made  before  anything  was  accom- 
plished on  the  Egyptian  hieroglyphic  writing,  which 
has  four  very  complicated  systems — hieroglyphic, 
hieratic,  demotic,  and  Coptic.  Yet  Mariette  found 
while  copying  the  inscriptions  along  the  line  of  the 
Suez  canal,  three  cuneiform  characters,  describing 
how  Darius  I.,  King  of  Persia,  undertook  the  cut- 
ting of  the  canal,  but  stopped  it  when  almost  com- 
pleted, because  he  was  persuaded  that  the  levels  of 
the  Red  Sea  and  Mediterranean  varied,  and  that 
Egypt  would  be  inundated  by  opening  the  canal. 
Archieologists  assign  for  this  that  Darius  had  the 
cuneiform  characters  written  for  the  edification  of' 
his  Egyptian  subjects. 

The  deciphering  of  the  characters  and  interpreta- 
tion of  the  cuneiform  writing  may  be  considered  as 
complete  and  satisfactory.  It  will  always  be  re- 
garded as  one  of  the  greatest  achievements  of 
modern  scholarship.  Like  every  great  discovery 
and  invention,  it  was  marked  by  accident  and  sim- 
ple beginnings.     In  l6i8,  Garcia  de  Sylva  Fuqueroa, 


ambassador  of  Phillip  III.  of  Spain,  while  on  a  visit 
to  the  ruins  of  Persepolis,  through  idle  curiosity 
copied  a  small  portion  of  an  inscription,  and  ex- 
pressed the  conviction  that  it  was  the  writing  of 
some  lost  language.  Pietro  Delia  Uale,  the  Italian 
traveller,  was  at  this  time  in  Persia,  and,  being  on 
terms  of  intimacy  with  the  Spanish  ambassador, 
learned  that  Fuqueroa  intended  to  show  the  copies 
to  some  of  the  learned  oriental  scholars  of  Europe. 
In  1622  he  sent  to  the  eminent  Anthanasus  Kircher 
a  brick  inscribed  with  sphenograms.  From  that 
time  on,  almost  every  traveller  of  note  copied  or 
brought  to  Europe  a  specimen  of  these  inscriptions. 

Fifty  years  later,  Chardin  published  some  which 
he  copied  at  Persepolis,  but  little  was  accomplished 
until  1767,  when  K.  Niebuhr,  on  his  return  from  the 
east,  brought  some  copies,  which  he  published,  and 
upon  these  the  first  successful  attempts  at  decipher- 
ing were  made.  Some  ridiculed  the  idea  of  making 
anything  out  of  them.  Mr.  Hyde,  an  eminent  ori- 
ental scholar,  considered  them  idle  fancies  of  the 
architect.  Witte,  of  Rostock,  thought  they  were 
marks  of  generations  of  worms ;  others  supposed 
them  talismanic  symbols  or  the  formula  of  priests; 
more  believed  them  astronomical  signs;  not  a  few 
considered  them  Chinese,  Cufic,  Hebrew,  Samari- 
tan, or  Greek  signs,  and  some  thought  they  re- 
sembled the  Runic  of  Northern  Europe. 

Slowly  and  diligently  Niebuhr,  Tychson  of 
Rostock,  and  Munter  of  Copenhagen,  discovered 
that  they  contained  three  alphabets  of  three  diflfer- 
ent  languages.  Grotefend,  in  1802,  made  some 
headway  deciphering  them.  The  next  advance  was 
made  by  R.  Rask,  in  1826,  and  ten  years  later  two 
works  appeared  from  Bournouf  of  France  and  Las- 
sen of  Germany.  Mr.  Rich  added  some  valuable 
copies  to  the  collection;  also  Westergard,  H.  C. 
Rawlinson  of  England,  Rev.  E.  Hinks  of  Ireland, 
and  Julius  Oppert  of  France,  the  latter  three  achiev- 
ing the  greatest  progress ;  though  widely  apart, 
they  almost  simultaneouslv  discovered  the  key  to 
the  characters  and  inscriptions,  and  removed  all 
existing  diflSculties  in  the  way  of  deciphering  cunei- 
form writing. 

«♦♦ 

[Original  in  The  Popular  Science  iVeics.J 
CONCERNING  CERTAIN  ZOOLOGICAL  CON-  . 

SIDERATIONS    AS    REFERRING   TO  THE 

CLASSIFICATION  OF  MAN. 

BY    R.    W.    SHUFELDT,    M.    D. 

Ever  since  the  dawn  of  zoological  science  and 
the  days  when  classifiers  first  sought  to  array  the 
races  of  men  in  orderly  groups,  has  talent  of  the 
very  highest  order  been  brought  to  bear  upon  this 
subject.  Hieroglyphical  writings  of  ancient  Egypt 
depict  the  characteristic  types  as  they  were  known 
to  those  astute  and  observing  people,  and  in  the 
latter-day  writings  of  the  present  century  and  its 
predecessor,  have  the  minds  of  such  distinguished 
taxonomers  as  Blumenbach,  Cuvier,  Retzius,  Wel- 
cher.  Von  Baer,  Broca,  Davis,  Huxley,  and  a  host  of 
others  been  bent  to  the  classification  of  existing 
men.  And  yet  the  subject  is  even  now  very  far 
from  a  satisfactory  solution,  nor  is  anything  like 
unanimous  opinion  to  be  found  in  the  premises. 

In  the  present  article  it  is  the  writer's  object  to 
briefly  allude  to  a  few  of  the  points  offered  on  the 
part  of  this  difficult  problem,  but,  in  so  doing,  the 
question  as  to  man's  affinity  with  other  existing 
mammals  will  not  be  especially  referred  to,  nor  is  it 
my  intention  to  touch  upon  man's  origin  in  time. 
Morphological  advance  is  rapidly  letting  light  in 
on  the  first-mentioned  part  of  the  subject,  while  as 
to  the  latter,  our  storehouse  of  facts  having  reference 
to  it  is  but  meagrely  filled. 

We  do  wish,  however,  simply  to  take  a  glance 
here  at  the  entire  V  orld's  population  of  humanity 
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from  purely  a  zoologist's  standpoint.  Let,  as  it 
w-'re,  men  be  entirely  stripped  of  their  habiliments; 
s>?t  aside  all  their  arts,  habits,  civilizations,  and  rel- 
ative powers;  set  aside,  too,  all  psychological  and 
physiological  considerations.  Let  none  of  these 
influence  us.  or  have  any  weight  in  the  matter;  it  is 
then  only  that  we  can  come  down  to  the  plane  of  the 
classifier,  pure  and  simple,  and  deal  with  the  subject 
in  a  way  that  precludes  all  bias. 

The  in\-estig:itor  nnist.  for  the  lime.  cnlireK"  dis- 
sociate Ills  mind  from  the  cinracter  of  hi.-.  uKiterial, 
and.  lifting  his  specimens  from  the  spirit  to  the 
laborntory  table  for  e.xaminaiion,  regard  them  solely 
as  the  synlematist  does  other  forms  submitted  to 
him  tor  an  opinion.  Thus,  as  a  group,  men  .".re 
qui'.e  distinct  from  other  mnmm.nlian  types  of  exist- 
ing (irdcrs,  being  structurnlly  most  nearly  relited  to 
the  higher  anthropoid  forms.  This  being  the  case, 
how  would  we  proceed  under  similar  circumstances 
were  a  full  suite  of  specimens  of  any  other  group  of 
mammals  to  be  thus  placed  before  us, — take,  for 
instance,  the  Chiropiera  or  bats.'  Our  general 
knowledge  of  mammalogy  soon  convinces  us  that 
we  are  asked  to  deal  with  at  least  a  new  order  of 
animals,  and  this  being  decided  we  next  define  its 
sub-orders, — if  such  be  demanded. — its  families, 
sub-families,  genera  and  sub-genera,  species,  and, 
finally, — thanks  to  trinomialism, — its  sub-species. 

Selecting  a  few  of  the  most  distinct  types  of  men 
from   the  worldis  anthropofauna, — as,  for  instance, 
a  full-blooded  Congo  negro,  an  Australian,  and  an 
Aino, — it  would  surely   seem    that   at   least   family 
lines  can    be    safely   drawn    among   them.     Strong 
characters,  chosen  from  the  skeleton  (especially  the 
skull),  from  the  color  of  the  skin,  from  the  hair,  and 
from  the   general    features    and    form,  would    have 
their  weight.     To  my  mind,  if  the  ornithologist  can 
without  violence  place  a   starling  {SUn-nus)  in  one 
family,  as  he  does,  and  a  blackbird  {ScoUeophaijiis) 
in  another,  why  most  assuredly  we  should  not  hesi 
tate  long  what  disposition  to  make  of  a  Chinaman 
and  a  negro.     But  then  at  once  comes  up  the  ques 
tion  that  all  forms  of  men  are  fertile  inter  se,  which, 
it  is  held,  militates  against  any  such  kind  of  classi- 
fication, and  points  to  the  fact  that  they  but  repre- 
sent, perhaps,  as  a  group,  only  one  species,  with  its 
varigties.     Now  is  this  matter  of  fertility  to  be  held 
as  such  a  barrier  to  the  taxonomy  of  men .?     It  is  by- 
no  means  as  yet   a   fully  established    fact   that   all 
races  are  fertile  inte}-  se,  nor  do  we  positively  know 
whether  a  cross  between  a  Hottentot  and  a  chim- 
panzee  would    prove    to    b»   infertile   every    time. 
Some   extraordinary    cases  of  hybridism   are   upon 
record,  and  we  must  believe  there  would  be  a  great 
many    more    of    them    if    the   crossing   of    certain 
animals  could   be  brought  about.     Of  all  animals, 
man  is  by  far  most  prone  to   heterogeneous  se.\ual 
intercourse,    and    so   heterogeny   is    very   likely   to 
follow.     Cases   could  be  cited  where  mammals  of 
different  genera  have  proved  fertile  upon  crossing, 
and  further,  their  progeny  were   not  characterized 
by  sterility;    andean  it  be   positively  said  that  this 
can  never  occur  in  the  case  of  any  two   families.' 
In  short,   then,   it  may  be   stated  that  the  fertility 
existing  inter  se  among  the  various  forms  of  men 
inhabiting  the  earth,  is   abundantly  proven   by   the 
vast  number  of  cases   upon  which  proof  rests,  and 
that  the  almost  entire  absence  of  cases   of  crossin'' 
among  other  divers  groups  of  closely  related  forms, 
has  been  the  chief  source  to  account  for  the   rarity 
of  hybrids  among  them. 

We  must  not  classify  men  as  an  ornithologist 
would  classify  the  innumerable  varieties  of  fancy 
pigeons,  for  the  gaps  among  the  various  forms  of 
men  are  much  greater  and  wider.  Nor  much  less, 
from  the  complexity  and  difllculty  of  the  problem, 
must  we  let  either  go  unclassified,  simply  remaining 


satisfied  with  their  vulgar  names,  as  we  are  in  the 
cases  of  other  domestic  animals.  That  is  extremely 
unscientific.  Granting,  for  the  moment,  an  order, 
primates,  to  contain  the  man-like  apes  and  man,  it 
would  hardly  seem  that  any  great  violence  would  be 
done  were  we  to  create  within  this  order  a  sub-order 
to  contain  man  alone.  Then  such  groups  as  we 
find  in  Huxley's  Negroid,  Australoid,  Xanthochroic, 
Mongoloid,  and  Molanochroic  types  could  be  rele- 
gated to  families,  and  even  perhaps  a  few  more  of 
them  be  created.  Mestizos,  Mulattoes,  Zambos, 
with  a  host  of  others,  might  be  generically  defined 
with  some  degree  of  accuracy;  then,  after  that,  the 
canons  controlling  the  definition  of  species  and  sub- 
species would  have  to  deal  with  this,  the  most  infi- 
nitely formidable  of  all  the  problems  zoologic  that 
the  world  offers  us  for  solution,  in  the  best  manner 
they  could.  Be  it  remembered,  however,  tliat 
"zoological  nomenclatin-e  is  a  means,  not  an  end,  of 
zoological  science,"  and  that  the  best  of  our  classifi- 
cations only  intend  to  present  to  our  minds,  in 
orderly  arrangement,  the  forms  classified,  and  as 
far  as  possible  indicate  their  probable  affinities. 

+»♦ 

URANIUM. 
Ex.\CTLY  a  century  ago — namely,  in   17S9 — Klap- 
roth    succeeded    in    isolating    from    a    dark-colored 
mineral    known    as    pitchblende,    a   yellow   oxide, 
which,  after  carefully  testing,  he  pronounced  to  be 
the  oxide  of  a  new   metal.     To   this   metallic  sub- 
stance he  gave  the  name  of  uranium,  so  calling  it 
after  the  planet  Uranus,  then  recently  discovered  by 
Herschel,  and  it  was  at  once  classed  among  the  rare 
metals,  and  still  remains  so.     Its  rarity  is  indicated 
by  its  market  price,  which  is  about  $12,000  per  ton. 
There  are  several  oxides  of  this  metal,  but  the  best 
known  and  most  important  is  the  sesquioxide,  which 
forms  a  number   of  beautiful   yellow   salts.       This 
oxide   is    largely   einployed    for   imparting   delicate 
golden  and  greenish   yellow    tints    to   glass,  while 
the  protoxide  is  much  used  in  producing  the  costly 
black  porcelain.     Uranium  is  also  found  to  be  useful 
in  certain  photographic  processes  as  a  substitute  for 
the  chloride  of  gold;   but  its  rarity  and  consequent 
high  price  have  hitherto  caused  its  application  to  be 
very  limited,  although  there   are    uses    other   than 
those  already  named  to  which  it  could  be  put  if  it 
were  less    scarce   and    less   costly.     It   is    found    in 
Cornwall,    Saxony,    and    Bohemia,    but    up    to    the 
present  time  it  has  only  been  met  with   in   isolated 
pockets  and  patches.     The  centenary  of  its  discovery 
■  by   Klaproth   has,   however,  been   marked   bv   the 
finding  of  a  continuous  lode  at  the  Union  mine, 
Grampound  Road,  Cornwall,   which  is  believed  to 
be  the  only  known  lode  in  the  world.     This  discov- 
ery is  regarded  as  unique  in  the  history  of  the  metal, 
for  the  lode  is  what  is  known  as  a  true  fissure  vein, 
and  the  ore  is  found  to  contain  an  average  of  12  per 
cent,  of  the  pure  metal,  the  assays  going  up  as  high 
as  30  per  cent,  in  some  parts  of  the  lode.     Several 
tons  of  the  ore  have  already  been  raised  and  sold, 
fetching  high  prices.     The  lode  traverses  the  mine 
from  north  to  south,  and  the  uranium  occurs  in   it 
chiefly  as  a  sesquioxide.     It  is  anticipated  that  the 
present  discovery  will  enable  two  important  appli- 
cations of  the  metal  to  be  followed  up.     The  first  is 
as  a  substitute  for  gold  in  electroplated  ware,  inas- 
much as   with   platinum   and    copper  it  forms   two 
beautiful   alloys,   each   having   the    appearance    of 
gold,  and  the  former  also  resisting  the  action  of 
acids.     The   second   application    is    in   connection 
with  electric  installations,  where  its  usefulness  con- 
sists in  its  high  electrical  resistance.     The  mineral 
deposits  generally   at    the    Union    mine    are   of  an 
exceptional    character,  comprising,    in    addition    to 
uranium,   magnetic    iron,    silver   lead,    tin,  copper, 
ochre,  and  umber. — liondon  Times. 


SCIENTIFIC  BREVITIES. 

Electric  Fishi.ng. — The  very  latest  application 
of  the  electric  motor  is  to  salmon  fishing.  A  small 
motor,  worked  with  a  pocket  battery,  is  to  be  used 
to  run  the  reel  of  a  salmon  fishing-rod,  and  play  the 
unruly  inhabitant  of  the  water  by  motor  force 
instead  of  by  hand. 

Natural  Spheres. — At  a  recent  meeting  ot  the 
Genevan  Society  of  Physics  and  Natural  History, 
says  Nature,  M.  Mallet  exhibited  two  balls  of  almost 
perfect  sphericity,  about  four  inches  in  diameter, 
one  black,  and  of  vegetable  origin,  the  other  white, 
and  of  mineral  origin,  but  both  produced  by  a  me- 
chanical movement.  The  black  ball  had  been  found 
with  another  in  a  piece  of  oak  which  had  long 
served  as  the  shaft  of  a  mill-wheel.  A  cavity  having 
formed  in  the  wood,  through  disease  or  the  work  of 
some  insect,  the  dust  of  the  wood,  with  acquired 
moisture,  had  been  rolled  into  this  spherical  form, 
growing  in  size,  like  a  snowball  (a  slow  process  of 
many  years,  probably,  as  the  wheel  was  very  old.) 
The  white  ball,  a  calcareous  pebble,  was  found  with 
many  others  in  a  grotto  traversed  by  a  torrent  which 
flowed  into  the  Rhone. 

Sun  Dials. — Charles  Lamb  was  possibly  not  far 
wrong,  says  The  llorological  Journal,  when  he  con- 
jectured that  Adam  had  a  sun  dial  in  Paradise. 
Dials  are  probably  older  even  than  alchemy.  The 
Babylonians  had  them;  though  the  Egyptians,  that 
wondrous  people  who  knew  most  of  the  things  the 
moderns  have  rediscovered,  seem  not  to  have  used 
them.  The  Babylonians  gave  them  to  the  Greeks; 
the  Greeks,  to  the  Romans ;  and  the  Emperor  Tra- 
jan is  credited  with  an  epigram  upon  the  art  of 
dialing.  Naturally  dials  are  most  frequent  in  lands 
where  the  sun  shines,  as  a  matter  of  course,  and  not 
as  a  rare  complacence.  French  and  Italian  gardens 
are  full  of  them.  To  the  walls  of  sunny  chateaux 
thev  are  fixed  in  hundreds.  In  the  old  days,  when 
there  was  time  for  sentiment,  and  room  for  it,  sun 
dials  were  favorite  gifts  from- great  personages  to 
one  another, — from  people  to  princes,  and  from 
princes  to  people.  Cosmo  de'  Medici,  whose  fitful 
humors  so  angered  Benvenuto  Cellini,  gave  one  to 
the  Florentine  students  of  astronomy;  and  on  the 
wall  of  Santa  Maria  Novella  it  still  marks  the  time 
of  day. 

ANTiquE  Marble. — Marble  is  divided  into  an- 
tique and  modern.  Antique  marble  is  that  which 
came  from  quarries  which  are  now  either  exhausted 
or  unknown.  Modern  marbles  are  those  which  are 
still  being  quarried.  The  antique  marble  quarries 
which  were  in  Greece,  and  from  which  were  made 
the  most  beautiful  statues  still  existing  in  Italy,  are 
unknown  now.  We  use  in  its  place  Carrara  marble. 
The  finest  of  these  antique  marbles  is  the  lapis.  It 
is  of  a  deep  blue  color,  stained  with  a  clearer  sky 
blue  and  intermixed  with  veins  of  golden  hue. 
This  marble,  because  of  its  rarity,  was  only  used  for 
inlaying.  There  are  several  specimens  of  it  still  to 
be  seen  in  mosaic.  "Porphyry"  ranks  next  to  the 
lapis  in  value,  and  is  the  hardest  of  the  antique  mar- 
bles. It  was  brought  from  quarries  in  Numidia  in 
Africa,  and  was  called  the  Numidian  lapis.  It 
varied  in  color,  being  either  red,  gray,  or  green. 
The  red  variety  is  susceptible  of  the  highest  polish, 
and  is  of  a  deep  red  color  with  white  spots  in  it. 
The  green  porphyry  was  very  rare,  and  is  only 
known  through  a  very  few  vases  and  slabs.  Ser- 
pentine was  formerly  obtained  from  the  Egyptian 
quarries.  The  stone  used  by  the  ancients  in  the 
largest  quantities  was  granite.  Most  of  the  build- 
ings of  Rome,  even  to  the  dwellings  of  private  citi- 
zens, were  decorated  with  it,  and  it  is  evident  that 
this  stone  was  abundant  from  the  amount  that  was 
used. 
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DISTILLATION. 

If  we  boil  water  and  allow  the  steam  to 
strike  against  some  cold  body,  or  jjass  through 
a  pipe  surrounded  by  cold  water,  the  steam  is 
condensed  back  again  into  water,  and  all  the 
solid  impurities  are  left  behind.  Distilled 
water,  as  this  product  is  called,  is  largely 
used  in  chemical  laboratories,  and  is  one  of 
the  purest  forms  of  water  known,  being  abso- 
lutely free  from  solid  impurities,  although 
still  .containing  traces  of  any  volatile  sub- 
stances that  may  have  been  present  in  the 
original  water.  Every  shower  of  rain  is  but 
a  repetition  of  this  process  of  distillation  in 
Nature's  laboratory.  The  heat  of  the  sun 
causes  the  water  from  the  land  and  ocean  to 
rise  as  aqueous  vapor  into  the  higher  and 
colder  regions  of  the  air,  where  the  vapor  is 
once  more  condensed  into  water,  and  falls 
again  to  the  surface  of  the  earth,  separated 
from  its  impurities.  It  is  on  account  of  its 
great  purity  that  this  naturally  distilled  water 
is  so  wholesome  to  use,  when  stored  in  clean 
cisterns  and  reservoirs. 

Not  only  water,  but  any  volatile  substance 
can  be  distilled  if  heated  to  the  temperature  of 
vaporization,  and  the  process  of  distillation 
thus  becomes  a  most  important  one,  both  in 
practical  and  technical  chemistry.  Sulphur, 
mercury,  and  zinc  are  readily  purified  by 
distillation,  and  it  is  only  the  excessively  high 
boiling-point  of  many  other  metals  which 
prevents  the  application  of  the  same  process 
to  them.  Iron,  for  instance,  can  only  be 
volatilized  in  small  quantities  by  the  heat  of 
the  electric  arc,  but  in  the  atmosphere  of  the 
sun  the  vapor  of  iron  is  certainly  present  in 
immense  quantities,  and  is  probably  being 
continually  condensed  and  re-volatilized,  like 
the  aqueous  vapor  in  the  atmosphere  of  the 
earth.  If  there  are  any  inhabitants  on  the 
sun,  they  must  be  so  constituted  as  to  be 
proof  against  constant  showers  of  molten  iron. 

When  two  liquids  of  different  boiling- 
points —  such  as  water  and  alcohol  —  are 
mixed  together,  their  separation  by  distilla- 
tion is  by  no  means  as  simple  a  matter  as  at 
first  appears.  Water  boils  at  312°  and  alco- 
hol at  141°,  but  if  a  mixture  of  alcohol  and 
water  is  heated,  say  to  145°,  the  vapors 
formed  do  not  consist  entirely  of  alcohol,  luit 
of  a  mixture  of  alcohol  and  water,  the  pro- 
portions depending  upon  the  proportions  in 
the  original  liquid.  It  is  evident,  however, 
that  at  the  beginning  of  the  distillation  the 
vapor  that  passes  over  will  contain  a  greater 
proportion  of  alcohol,  while  towards  the  last 
the  alcohol  will  nearly  all  be  vaporized,  and 
only  vapor  of  water  will  be  formed.  There- 
fore, the  first  portions  that  are  distilled  over 
are  saved  and  re-distilled,  until  finally  we  can 
obtain  a  liquid  containing  about  95  per  cent, 
of  pure  alcohol.     If  we   desire    a   perfectly 


pure — or  absolute  alcohol,  as  it  is  called — we 
must  use  chemical  reagents  having  a  strong 
affinity  for  water,  such  as  caustic  lime,  or 
chloride  of  calcium.  Absolute  alcohol  is  but 
verj'  little  used,  principally  in  chemical  labo- 
ratories, and  the  ordinary  alcohol  of  the  arts 
always  consists  of  the  weaker  liquid. 

This  process  of  separating  two  or  more 
liquids  of  different  boiling-points  is  called 
fractional  distillation.  One  of  its  most  iin- 
portant  practical  uses  is  in  the  preparation  of 
alcohol  from  fermented  liquors,  known  as 
rectification,  and  many  very  ingenious  stills 
have  been  devised  which  automatically  sepa- 
rate the  stronger  from  the  weaker  mixtures, 
and  give  as  the  product  of  the  final  condensa- 
tion, commercial  alcohol.  They  all  depend 
upon  the  varying  boiling-point  of  the  different 
mixtures,  which  is  lower  in  proportion  to  the 
percentage  of  pure  alcohol  present. 

Fractional  distillation  is  often  carried  on  in 
the  laboratory,  especially  in  connection  with 
the  study  of  organic  chemistry.  It  is  often 
the  onl}'  available  means  oi  separating  two  or 
more  liquids  of  different  boiling-points,  and, 
if  properly  conducted,  the  mixture  can  be 
divided  into  different  liquids,  or  fractions, 
the  boiling-point  of  which  will  only  vary 
within  a  part  of  a  degree  from  the  beginning 
to  the  end  of  their  final  distillation.  It  is, 
however,  a  most  tedious  operation,  as  every 
student  of  chemistry  knows,  and  calls  for  the 
exercise  of  considerable  patience. 

The  manufacture  of  kerosene  from  crude  pe- 
troleum is,  in  part,  a  process  of  fractional  distil- 
lation. Kerosene  oil  is  not  a  simple  body,  but 
a  mixture  of  various  hydrocai-bons,  and  the 
quality  and  safety  is  indicated  to  a  very  great 
degree  by  its  boiling-point  and  the  tempera- 
ture at  which  it  gives  off"  inflammable  vapors. 

Destructive  distillation  is  that  where  the 
original  substance  is  decomposed  in  the  pro- 
cess, and  broken  up  into  other  forms.  The 
most  common  example  is  found  in  the  manu- 
facture of  illuminating  gas,  where  coal,  upon 
the  application  of  heat,  is  changed  into  nearly 
one  hundred  different  volatile  substances, 
while  a  large  proportion  of  the  carbon 
remains  behind  as  the  inorganic,  non-volatile 
coke. 

Distillation  was  one  of  the  favorite  pro- 
cesses of  the  alchemists,  and  in  their  day  the 
retort,  the  still,  and  the  condenser  held  a 
much  more  important  place  in  the  laboratory 
than  they  do  at  present.  The  volatility  of 
mercury  was  discovered  at  an  early  date,  and 
many  were  the  experiments  tried  by  the  early 
investigators  to  transform  the  peculiar  liquid 
metal  into  true  silver  or  gold.  One  alchemist 
is  said  to  have  distilled  the  same  quantity  of 
mercury  several  himdred  times,  and  it  is  a 
pity  that  such  perseverance  should  have 
brought  forth  nothing  but  a  few  pounds  of 
very  pure  mercury  ;  but  olten  there  was  a 
minute  quantity  of  silver  or  even  gold  present 


as  an  impurity,  and  it  is  probable  that  they 
sometimes  succeeded  in  separating  it,  and 
were  thus  encouraged  to  continue  their  re- 
searches. But  even  at  the  present  time  we 
do  not  know  enough  about  the  true  nature  of 
the  elements  to  say  just  why  mercury  differs 
from  silver.  We  can  only  say  that  so  far  we 
have  no  knowledge  which  would  lead  us  to 
believe  that  one  form  of  matter  can  ever  be 
transformed  into  the  other.  More  than  this 
we  must  wait  for  future  investigators  to 
determine. 


A     NEW      APPARATUS     FOR     THE 
RECOMPOSrnON  OF  LIGHT. 

Every  student  of  optics  is  familiar  with 
Newton's  disk,  which  is  painted  with  the  dif- 
ferent colors  of  the  spectrum,  in  radial 
sectors,  and  which,  when  quickly  rotated,  so 
as  to  confuse  the  colors  in  the  eve,  appears  of 
a  white  color, — thus  proving  that  white  light 
is  really  a  mixture  of  all  the  different  colors 
of  the  spectrum.  It  is  very  difficult,  how- 
ever, to  obtain  the  different  colors  in  their 
true  purity  and  proportion,  so  that  tlie  revolv- 
ing disk  usually  appears  of  "a  dirty  gray 
instead  of  a  pure  white  color.  This  difficulty 
has  led  a  French  scientist,  M.  Poitevin,  to 
devise  an  apparatus  by  which  the  actual 
spectral  colors  tliemselves  are  used,  instead  of 
:ntificial  paints  or  dyes.  His  apparatus  (Fig. 
2)  is  described  and  illustrated  in  I. a  Nature 
:is  follows  : 

It  consists  of  a  disk,  A  (Fig.  i),  which  can 
be  made  to  rotate  rapidly.  Tw(5  narrow 
slits,  a  b,  are  cut  in  tliis  disk,  before  which 
two  direct  vision  prisms,  C  D  and  C'  D', 
are  placed.  The  apparatus  is  placed  before  a 
screen,  and  a  beam  of  white  light  thrown 
upon  it,  so  as  to  pass  through  the  prisms, 
which  decompose  it  in  such  a  way  that  two 


Fig.  I. 

spectral  images  appear  upon  the  screen, 
showing  all  the  colors  in  their  natural  shades 
and  brilliancy,  ;-,  v,  etc.  Now  if  the 
disk  and  prisms  are  rotated,  the  colored 
sectors  will  move  over  the  screen  so  rapidly 
that  the  eye  cannot  follow  them,  the  image  in 
one  position  remaining  persistent  in  the  eye 
till  another  one  takes  its  place.  In  this  way, 
all  the  colors  of  the  spectrum  are  recombined 
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in  the  eye,  as  it  were,  and  the  previously 
colored  image  on  the  screen  appears  perfectly 
white. 

Two  more  simple  illustrations  of  this  prin- 
ciple are  described  by  Newton  in  his  work  on 
optics,  one  of  which  consists  in  recombining 
the  colors  of  the  spectrum  by  means  of  a  con- 
vex lens,  which,  by  concentrating  the  differ- 
ently colored  rays  in  a  focus,  gives  a  perfectly 


Fig.  2. 

white  image.  Another  experiment  is  to  beat 
some  soap-suds  into  a  foam,  when  the  little 
'  bubbles  of  which  it  is  made  up  will  be  seen 
to  be  brilliantly  colored.  But  when  the  foam 
is  observed  from  a  distance,  the  different 
colors  cannot  be  distinguished  by  the  eye, 
but  are  blended  together,  and  the  mass 
appears  brilliantly  white. 


placed  under  tlie  surface  of  mercury  in  a  small  ves- 
sel. When  the  inverted  tube  has  been  fastened  in  a 
vertical  position,  the  column  of  mercury  will  sink 
about  six  inches,  leaving  a  transparent  space  con- 
taining highly  rarefied  air  in  the  upper  part  of  the 
tube.  The  operation  of  filling  the  tube  should  be 
performed  over  a  large  open  vessel,  so  that  in  case 
of  an  accident  the  spilled  mercury  may  be  saved. 
As  the  operation  of  boiling  the  mercury  in  the  tube 
is  a  rather  delicate  one,  inexperienced  experimenters 
will  probably  find  it  sufficient  to  boil  only  the  first 
small  quantity  introduced  into  the  tube,  to  remove 
the  large  bubble  of  air  usually  remaining  in  its 
pointed  end.  Great  care  should  be  taken  not  to 
inhale  the  deleterious  vapor  of  mercury. 

When  the  poles  of  an  induction  coil,  giving  a 
spark  about  half  an  inch  long,  are  connected,  one  to 
the  outer  extremity  of  the  platinum  wire,  and  the 
other  to  the  mercury  in  the  small  vessel,  the  room 
being  darkened,  a  stream  of  violet  light,  divided 
into  luminous  sections,  will  be  seen  to  pour  from 
end  to  end  of  the  transparent  space. 


[Original  in  The  Popular  Science  A^ews.J 
A  HOME-MADE  GEISSLER'S  TUBE. 

BY    L.    BYLLESBY. 

The  remarkable  beauty  of  the  electric  discharge 
through  rarefied  gases,  may  be  very  well  shown  in 
the  following  simple  manner  : 

Select  a  clean,  dry,  glass  tube,  about  thirty-six 
inches  long,  having  an  inside  diameter  of  one- 
quarter  of  an  inch.  Close  one  end  of  this  tube  in 
the  flame  of  a  Bunsen  burner  or  alcohol  lamp,  by 
drawing  it  out  over  a  piece  of  platinum  wire,  so  that 
one  end  of  the  wire  shall  project  a  short  distance 
into  the  space  inside  the  tube. 

Care  should  be  taken  to  make  this  end  strong 
and  absolutely  air-tight.  The  tube  must  now  be 
filled  with  mercury.  This  may  be  done  by  attach- 
ing a  funnel  to  the  mouth  of  the  tube  by  means  of  a 
short  piece  of  rubber  tubing.  The  tube  is  then 
inclined  at  an  angle  of  about  30°,  and  a  small  quan- 
tity of  mercury  is  carefully  poured  in.  The  tube 
should  now  be  held  in  the  Bunsen  flame  till  most  of 
the  air  bubbles  have  been  expelled  from  the  mer- 
curv  by  boiling.  More  mercury  is  now  added  and 
treated  in  the  same  manner,  and  this  operation  is 
continued  until  the  tube  is  filled.  The  open  end  of 
the  tube  is  now  tightly  closed  with  the  finger  and 


THE  OPACITY  OF  GLASS. 
Some  interesting  experiments  have  been  under- 
taken by  Herr  Herzberg,  with  the  co-operation  of 
Herr  G.  Schulze,  chief  engineer  of  the  Berlin  works 
of  Messrs.  Frederick  Seimens  &  Co. ,  for  the  purpose 
of  ascertaining  the  loss  of  light  in  passing  through 
window  glass  of  various  kinds  in  general  use.  The 
experiments  were  conducted  with  a  Bunsen  photo- 
meter, in  which  two  Argand  gas  burners  of  equal 
illuminating  power  were  placed  at  the  two  ends  of 
the  graduated  bar.  After  equality  of  illumination 
of  the  screen  hrd  been  established,  a  plate  of  the 
glass  to  be  tested  was  interposed  between  one  of 
the  end  lights  and  the  screen,  and  the  extent  of  the 
displacement  of  the  latter  thus  necessitated  for  the 
re-establishment  of  equality  of  illumination  on  both 
sides  gave  the  measure  of  the  opacity  of  the  glass. 
A  simple  translucent,  but  not  transparent  glass, 
showed  a  loss  of  27  per  cent,  of  light.  Cathedral 
glass,  such  as  is  used  in  stained  glass  work  as  a 
basis,  being  clear,  but  with  a  slight  ground  tint, 
showed  a  loss  of  I2?i  per  cent.  Plain  cathedral 
glass,  with  a  white  tint,  also  showed  a  loss 
of  I2''3  per  cent.  Plain  white  Rhenish  "double 
glass"  gave  a  loss  of  to  per  cent.  Plain  thin 
mirror  glass  obstructed  10  per  cent,  of  light. 
The  two  last  together,  with  an  interval  of  six  centi- 
metres between  thein,  showed  a  loss  of  21  per  cent. 
Cathedral  and  Rhenish  "double  glass"  together, 
with  the  same  interval,  showed  a  loss  of  23  per 
cent.  A  ground  glass  with  cut  stars,  together  with 
a  white  background,  such  as  is  found  in  house  fan- 
lights, obstructed  60  per  cent,  of  light.  A  new- 
clean  piece  of  ground  glass,  without  stars,  together 
with  the  dusty  white  glass  background,  as  in  the 
preceding  experiment,  showed  a  loss  of  40  per  cent. 


ELECTRICAL   NOTES. 

The  Result  Will  Be  the  Same. — American 
Notes  and  Queries  has  instituted  an  inquiry  among 
the  most  eminent  scholars  of  the  country  to  deter- 
mine the  best  word  to  express  execution  by  electri- 
city. The  answers,  as  far  as  received,  are  remark- 
able for  the  variety  of  suggestions.  Among  them 
are  electrophon,  electricize,  electrotony,  electro- 
phony,  thanelectrize,  thanatelectrize,  thanatelectri- 
sis,  electromort,  electroctony,  electroctasy,  fulmen, 
electricide,  electropoenize,  electrothenese,  electrocu- 
tion, electroed,  electrostrike,  and  finally  joltacuss  or 
voltacuss. 

Cooking  by  Electricity. — The  Hotel  Bernina, 
at  Samaten,  in  Switzerland,  is  situated  near  a 
waterfall,  which  for  some  time  has  been  utilized  to 
supply  light  in  the  hotel.     During  the  long  days  of 


summer,  the  light  is  only  required  for  an  insignifi- 
cant time  every  day,  and  the  proprietor  conceived 
the  idea  of  employing  the  force  otherwise  wasting 
itself  to  supply  heat  for  culinary  purposes.  This 
has  been  carried  out  by  a  series  of  resistance  wires, 
which  are  heated  to  a  red  heat  by  the  current,  and 
replace  the  fires  hitherto  used,  with  great  comfort 
and  convenience,  besides  saving  the  fuel. 

A  New  B.\ttery. — M.  Fortin  has  recently  de- 
scribed a  new  bichromate  battery  constructed  as 
follows  :  It  is  made  of  a  number  of  rectangular  cells 
of  4in.  wide  by  o.yin.  deep,  placed  one  above  the 
other.  The  bottom  of  each  cell  is  pierced  with 
three  holes,  in  which  are  fixed  small  carbon  rods, 
which  project  slightly  above  the  surface  of  the  cell. 
The  zinc  plate  which  forms  the  negative  elfement 
rests  on  these,  and  itself  supports  three  fragments  of 
india-rubber,  which  separate  it  from  the  positive 
element — a  plate  of  hard  carbon.  The  inventor 
states  that  ten  of  these  cells  will  drive  a  glow  lamp 
of  9'a  candle-power  for  ten  hours.  The  exciting 
fluid  is  made  by  dissolving  one  pound  of  bichromate 
of  sodium  in  a  gallon  of  water,  to  which  has  been 
added  one  pound  of  commercial  sulphuric  acid. 

A  Narrow  Escape. — An  accident  to  one  of  the 
employes  of  the  Fort  Wayne  Jenney  Electric-light 
Company  occurred  recently  at  the  company's  factory, 
and  is  interesting  as  showing  the  exaggerated  nature 
of  many  of  the  statements  made  with  regard  to  the 
danger  of  the  alternating  current.  There  is  no 
doubt  that  in  this  case  the  man  received  the  full 
potential  of  the  machine,  as  he  (believing  the  ma- 
chine was  not  running)  deliberately  seized  two  brass 
couplings  connecting  the  machine  to  the  primary  of 
a  converter,  in  multiple  with  others,  and  discon- 
nected them  from  the  converter.  The  result  was 
that  he  received  a  severe  shock,  falling  forward,  and 
burning  his  hands  somewhat  severely;  he  did  not 
become  unconscious,  and  after  a  few  seconds  suc- 
ceeded in  getting  free.  Beyond  the  burns  on  his 
hands  and  the  shock  to  the  system,  he  was  not  much 
the  worse,  and  expected  to  be  at  work  again  in  a 
day  or  two.  The  machine  was  delivering  current  at 
something  over  1,000  volts — probably  about  1,050. 

A  New  Standard  Galvanic  Cell. — M.  Gouy 
has  devised  a  cell  which  is  so  simple  in  construction 
that  it  may  be  used  equally  well  with  either  gal- 
vanometers or  electrometers.  It  is  composed  of 
zinc  and  zinc  sulphate,  with  mercury  and  mercuric 
oxide.  The  mercury,  which  should  be  previously 
well  purified,  is  placed  in  a  flask  so  as  to  form  a 
layer  2  cm.  to  3  cm.  in  depth.  Immersed  in  it, 
and  sealed  into  the  glass,  is  a  platinum  wire,  which 
thus  forms  the  positive  pole  of  the  element.  Yellow 
mercuric  oxide  covers  the  mercury  in  the  flask,  and 
above  this  layer  is  placed  a  lo-per  cent,  solution  of 
pure  crystallized  zinc  sulphate  having  a  specific 
gravity  of  1.06.  An  amalgamated  rod  of  pure  zinc 
is  then  immersed  in  the  zinc  sulphate  solution,  and 
forms  the  negative  pole  of  the  cell.  The  flask  need 
not  be  closed  to  the  air,  unless  it  is  wished  that  the 
arrangement  should  be  portable,  in  which  case  the 
neck  of  the  flask  is  closed,  and  the  zinc  rod  is  placed 
In  a  tube  partially  closed,  with  some  porous  mate- 
rial. After  a  few  days  the  E.  M.  F.  acquires  a 
constant  value  of  about  1.39  volts,  and  varies  only 
slightly  with  the  temperature.  When  the  current  is 
not  more  than  o  001  ampere,  the  polarization  of  the 
plates  rapidly  disappears  on  breaking  the  circuit. 

-— *♦> 

The  Passivity  of  Cobalt". — According  to  Ernest 
Saint-Edme,  the  so-called  "passive  state"  of  iron 
and  of  nickel  is  merely  a  chemical  property  possessed 
by  their  nitrides.  This  state  of  passivity  is  con- 
nected with  the  degree  of  affinity  of  the  metal  for 
nitrogen,  t.  e  ,  in  a  decreasing  order  for  iron,  nickel, 
and  cobalt. 
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THE  AMERICAN  HOME. 

Nothing  strikes  an  observing  American 
upon  his  first  visit  to  Europe  with  greater 
force  than  the  lack  of  those  comforts  and  con- 
veniences in  the  dwellings  of  even  the  wealth- 
iest classes,  which  in  his  own  country  are 
considered  indispensable  necessities.  We  are 
quick  to  seize  upon  the  latest  discoveries  in 
science  and  the  arts,  which  can  in  any  way 
render  our  homes  more  attractive,  or  the 
cares  of  housekeeping  less  burdensome,  while 
the  more  conservative  Europeans  are  content 
to  live  as  their  fathers  did  before  them,  and 
would  consider  it  a  sacrilegious  extravagance 
to  tear  up  the  floois  or  walls  of  their  dwell- 
ings for  the  purpose  of  introducing  steam  or 
water  pipes. 

The  climate  of  England  is  damp  and  cold, 
but  the  almost  universal  way  of  warming  is 
by  open  fire-places  of  soft  coal,  which  usually 
develop  much  more  smoke  than  heat.  Hot- 
air  or  steam  furnaces  are  practically  unknown, 
and  the  onlv  means  of  heating  railway  car- 
riages is  by  cans  of  hot  water  placed  upon 
the  floor.  Under  favorable  circumstances, 
these  will  sometimes  prevent  the  soles  of 
one's  feet  from  freezing,  but  their  influence 
rarely  extends  any  further. 

Only  the  very  wealthiest  persons  abroad 
allow  themselves  the  luxury  of  a  private  bath- 
room, and  the  idea  of  a  set  bowl  with  hot  and 
cold  water  faucets  in  a  sleeping-chamber  is  a 
refinement  of  efteminancy  and  extravagance 
at  which  even  a  monarch  would  hesitate. 
The  houses  of  London  are  provided  with  a 
tank,  into  which  the  water  is  allowed  to  flow 
for  a  certain  length  of  time  every  day,  after 
which  it  is  turned  oft",  and  there  is  no  more 
to  be  had  until  the  visit  of  the  water  com- 
pany's ofiicial  the  next  daj'.  The  "  bedroom 
candle,"  to  which  such  constant  allusion  is 
made  in  foreign  novels,  is  no  figure  of  speech, 
but  a  very  disagreeable  reality,  for  gas  is 
rarely  or  never  introduced  into  sleeping-rcnims. 
In  a  somewhat  extended  journey  through 
Europe,  we  cannot  recall  half  a  dozen  in- 
stances where  any  other  means  of  illumination 
was  supplied  than  a  wretched  candle,  which 
sometimes  gave  light  enough  to  enable  one  to 
see  how  dark  it  really  was.  What  would  be 
thought  of  a  first-class  American  hotel  which 
advertised  as  a  special  attraction  to  travellers 
the  existence  of  a  bath-room  inside  its  walls.' 
and  yet  this  is  a  common  practice  with  Euro- 
pean hotels  to  this  day. 

A  modern  American  house,  with  all  the 
recent  improvements,  is  a  most  wonderful 
afiliir,  and  an  inspection  while  being  con- 
structed gives  one  a  good  idea  of  the  extent 
to  which  the  arts  and  sciences  are  applied  to 
minister  to  our  comfort.  The  space  between 
the  walls  is  crowded  with  tubes  and  pipes  of 
every  description.     Steam,  gas,  hot  and  cold 


water  are  carried  to  all  parts  of  the  building, 
speaking  tubes  and  ventilating  shafts  are  con- 
nected with  every  room,  while  great  cables  of 
insulated  wire  as  large  as  a  ship's  hawser,  illus- 
trate the  manifold  uses  to  which  electricity 
may  be  put.  Call  bells,  automatic  gas-light- 
ing, and  incandescent  lamps,  are  only  a  few 
of  these  applications,  and  the  day  is  not  far 
distant  when  some  simple  form  of  electric 
motor,  to  run  the  sewing  machine  and  furnish 
a  supply  of  power  for  many  other  purposes, 
will  be  found  in  every  first-class  dwelling. 
As  regards  sanitary  and  drainage  arrange- 
ments, their  construction  has  become  a 
science  in  itself. 

Take  it  altogether,  the  American  house- 
holder has  no  cause  to  regret  his  lot.  A 
recent  writer  has  said  that  in  some  things  we 
are  measurably  behind  the  Europeans,  but 
in  manv  things  we  are  immeasurably  ahead 
of  them,  and  in  no  respect  is  this  more  true 
than  in  our  domestic  arrangements. 

It  may  be  safely  said  that  there  is  not  a 
royal  palace  in  all  Great  Britain  or  Europe, 
which  is  as  luxurious,  or  even  comfortable, 
as  the  house  of  the  average  American  of 
moderate  means,  and  in  no  country  in  the 
world  is  the  greatest  blessing  of  life — a  happy 
and  comfortable  home — so  readily  within  the 
reach  of  all  as  in  our  own  land. 


BEES. 

The  apiarian  who  has  several  hives  must  have 
noticed  a  difference  in  their  work.  Some  stocks 
seem  always  busy,  crowded  with  bees,  rapidly  filling 
their  supers,  while  others  seem  always  deficient  in 
population,  work  short  hours,  and  scarcely  produce 
sufficient  honey  to  afford  a  winter  supply.  Again, 
some  stocks  are  singularly  good  tempered,  allowing 
themselves  to  be  manipulated  without  showing  any 
disposition  to  resent  the  liberty,  while  others  dart 
out  on  the  innocent  passers  by,  and  chase  them  to 
the  boundary  of  what  they  seem  to  consider  their 
realm.  All  their  peculiarities  seem  to  depend  upon 
the  queen,  or  mother  of  the  hive.  If  she  is  young 
and  prolific,  the  population  is  kept  up;  if  she  is  of 
good  working  strain,  the- stock  is  industrious;  if  she 
is  good  tempered,  the  stock  is  tractable.  It  often 
happens  that  a  hive  which  has  for  some  time  past 
been  but  poorly  productive,  sends  off  a  large  and 
healthy  swarm.  The  bee-keeper  naturally  supposes 
that  the  new  swarm  will  be  more  productive  than 
the  hive  it  has  left,  and  is  astonished  to  find  the 
reverse  is  the  case;  the  new  swarm  does  very  little, 
and  perhaps  dies  out  in  the  winter,  while  the  origi- 
nal hive  commences  with  renewed  energy  and 
becomes  unusually  productive.  The  explanation  is 
very  simple.  The  queen  was  old  and  had  ceased  to 
be  prolific.  New  queen  cells  had  been  formed  and 
a  swarm  sent  off.  The  old  queen  went  with  the 
swarm  which  had  little  chance  of  prospering.  The 
original  hive  had  a  young  queen,  newly  hatched, 
and  could  hardly  fail  to  be  prolific.  The  bee-keeper, 
therefore,  who  would  have  all  his  stocks  prosperous, 
must  see  that  each  hive  has  a  young  and  healthy 
queen  at  its  head;  and  this  opens  up  the  question 
whose  successful  answer  has  done  sp  much  to 
develop  our  industry^that  of  queen  rearing. 

To  rear  queens  for  the  market  is  a  "big  thing," 
and  requires  great  care  and  experience;  but  any 
person  who  has  managed  a  few  frame  hives  with 


fair  success  may  keep  himself  provided  with  young 
queens,  and  even  raise  for  himself  a  "strain"  of 
bees,  having  any  peculiarity  of  habit,  color,  or 
temper,  he  may  desire.  Before  attempting  to  deal 
with  this  important  subject,  it  is  absolutely  necessary 
that  the  reader  should  have  tolerably  clear  notions 
as  to  the  manner  in  which  the  different  kinds  of 
bees  are  developed. 

Every  hive  has  in  it  three  kinds  of  bees :  the 
workers,  the  drones,  and  the  queen.  The  drones 
are  males;  they  cannot  sting,  neither  can  they 
gather  honey.  The  queen  is  a  fully  developed 
female.  She  has  a  sting,  which  she  seldom  uses, 
cannot  gather  honey,  and  devotes  her  whole  time  to 
laying  eggs,  which  she  can  produce  at  the  rate  of 
from  2,000  to  3,000  a  day.  The  workers  are  unde- 
veloped females.  They  can,  and  in  queenless  hives 
sometimes  do,  lay  eggs,  but  these  eggs  become 
drones.  The  queen,  before  impregnation,  lays  only 
drone  eggs.  Afterwards,  she  can  lay  drone  or 
worker  eggs  at  her  pleasure,  but  the  drone  eggs  are 
unimpregnated.  The  drone  has  no  father.  On  this 
fact  depends  the  power  of  selection  in  queen  rearing. 
When,  either  from  queenlessness,  or  vvitii  a  view  of 
swarming,  the  working  bees  desire  to  raise  a  queen, 
they  tonstruct  a  large  cell,  shaped  like  an  acorn,  in 
which  is  placed  an  egg,  or  maggot,  like  those  from 
which  the  workers  spring.  Had  the  cell  been  of 
the  usual  small  size  (twenty-five  to  the  square  inch) 
the  development  of  its  inmate  would  have  been 
checked,  and  it  would  have  hatched  into  an  ordinary 
working  bee.  As,  however,  it  has  now  ample  room, 
and  a  large  supply  of  specially  stimulating  food, 
it  acquires  the  size,  form,  and  powers  of  a  queen. 
On  its  attaining  maturity,  the  old  queen  and  most  of 
the  full-grown  workers  leave  the  hive  as  a  swarm. 
The  new  queen  takes  a  flight,  during  which  she  is 
impregnated  by  some  drone  of  another  hive,  and 
she  then  assumes  her  place  as  queen  and  literally 
"mother  of  thousands." 

A  very  simple  form  of  queen  rearing  has  for  its 
object  nothing  more  than  the  securing  of  young 
queens  in  all  the  hives.  In  the  spring,  as  soon  as 
there  is  plenty  of  brood  hatching  out,  he  visits  the 
hives  known  to  have  queens  of  two  years'  growth, 
and  simply  removes  them.  The  bees,  on  discover- 
ing their  loss,  proceed  to  raise  a  new  queen,  and  his 
object  is  accomplished. 

Where  a  hive  is  discovered  to  have  a  queen  cell,  it 
can  be  utilized  by  placing  it  mouth  downwards, 
between  the  frames  of  a  hive  which  has  no  queen, 
when  the  workers  will  readily  hatch  it. 

It  is  evident  that  when  we  require  queen  cells,  we 
can  always  secure  them  by  removing  the  queen 
(temporarily  or  permanently)  from  a  breeding  hive, 
but,  to  work  systematically,  we  must  endeavour  to 
make  the  bees  build  their  queen  cells  in  a  particular 
position,  to  arrange  for  the  hatching  of  the  queens 
in  separate  hives,  and  to  secure  her  mating  with  a 
suitable  drone. — Horticultural  Times. 


PROTECTION  FROM  CLOTHES-MOTHS. 

Reaumur,  more  than  150  years  ago,  made  quite 
extensive  researches  on  clothes-moths ;  and,  observ- 
ing that  they  never  attacked  the  wool  and  hair  on 
living  animals,  he  inferred  that  the  natural  odor  of 
the  wool,  or  of  the  oily  matter  in  it,  was  distasteful 
to  them.  He  therefore  rubbed  various  garments 
with  the  wool  of  fresh  pelts,  and  also  wet  other  gar- 
ments with  the  water  in  which  wool  had  been 
washed,  and  found  that  they  were  never  attacked  by 
moths.  He  also  experimented  with  tobacco  smoke 
and  the  odors  of  spirits  of  turpentine,  and  found 
that  both  of  these  were  destructive  to  the  moths  ■_ 
but  it  was  necessary  to  close  the  rooms  very  tightly, 
and  keep  the  fumes  very  dense  in  them  for  twentj'- 
four  hours,   to  obtain   satisfactory  results.     Mr.  C. 
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H.  Kernald,  of  the  Hatch  Experiment  Station  of  the 
Massachusetts  Agricultural  College,  has  always 
found  that  any  material  subject  to  the  attacks  of 
moths  may  be  preserved  from  them  if  packed  away 
with  sprigs  of  cedar  between  the  folds.  The  odor  of 
cedar  is  so  disagreeable  to  them  that  they  will  not 
deposit  their  eggs  where  this  odor  is  at  all  strong. 
Chests  of  cedar,  or  closets  finished  in  the  same 
wood,  will  protect  clothing  from  moths  as  long  as 
the  odor  is  strong;  but  this  is  lost  with  age,  and 
then  they  are  no  protection.  It  must  be  remem- 
bered that  the  odor  of  cedar,  camphor,  etc.,  only 
prevents  the  moth  from  laying  her  eggs  on  the 
fabrics ;  but  if  the  eggs  are  laid  before  the  garments 
are  packed  away  with  cedar,  etc.,  the  odor  will  not 
prevent  the  hatching  of  the  eggs  nor  the  destructive 
work  of  the  larvje  afterwards.  Clothing  may  also 
be  protected  from  moths  by  packing  it  in  bags  made 
of  either  stout  paper  or  cotton  cloth,  if  made  per- 
fectly tight,  but  this  must  be  done  before  the  moths 
appear  on  the  wing  in  the  spring. — Science. 


GLEANINGS. 

Don't  Spread  Out  — It  does  not  pay  to  borrow 
money  in  order  to  purchase  more  land.  It  is  an  old 
truth  that  "an  acre  of  land  has  no  limit  to  ifs  pro- 
ductive capacity."  The  true  farmer  prefers  a  small 
farm  well  tilled.  The  manure  that  is  spread  on 
two  acres  will  give  better  results  if  applied  to  one 
acre,  while  the  cost  of  tillage  will  be  less.  No 
farmer  can  afford  to  buy  more  land  until  he  has 
brought  up  that  already  in  his  possession  to  the 
highest  degree  of  fertility. 

Hardness  op  Woods. — The  relative  hardness  of 
woods  is  calculated  by  the  hickory,  which  is  the 
toughest.  Estimating  this  at  loo,  we  get  for  pignut 
hickory,  96;  white  oak,  84;  white  ash,  77;  dogwood, 
75;  scrub  oak,  73;  white  liazel,  72;  apple  tree,  70; 
red  oak,  69;  white  beech,  65;  black  walnut,  65; 
black  birch,  62;  yellow  and  black  oak,  60;  hard 
maple,  56;  white  elm,  58;  red  cedar,  56;  cherry, 
55;  yellow  pine,  54;  chestnut,  52;  yellow  poplar, 
51 ;  butternut  and  white  birch,  43,  and  white  pine,  35. 

Where  Cauliflowers  are  Grown. — It  is  not 
generally  known  that  nearly  eight-tenths  of  all  the 
cauliflowers  which  come  to  the  New  York  market  are 
grown  within  a  belt  of  30  miles  on  Long  Island. 
From  Southold  to  Riverhead  almost  every  farm 
is  devoted  to  their  culture,  the  climate  and  soil 
being  particularly  adapted  to  their  development. 
This  year  the  product  was  much  more  than  sufficient 
to  supply  the  demands  of  the  cities;  so  little  houses 
were  erected  near  the  railway  stations,  and  scores  of 
chore  boys  were  set  to  work  cutting  up  the  flowers 
and  pickling  them.  A  somewhat  singular  incident 
in  the  growing  of  this  plant  is  that  in  no  other 
locality  on  Long  Island,  or,  for  that  matter,  in  the 
New  England  or  Middle  States,  have  the  farmers 
met  with  any  success  in  its  perfect  production.  The 
result  is  that  Suffolk  county  has  a  monopoly  of 
cauliflower,  which  gives  an  income  of  nearly  $200,- 
000  a  year. 

Vegetable  Refuse. — There  can  be  no  doubt  but 
that  the  accumulation  of  vegetable  and  other  refuse 
from  the  garden  is  of  the  utmost  benefit  to  all  soils, 
and  for  this  purpose  every  particle  of  useful  refuse 
should  be  saved  by  everyone  who  owns  a  garden. 
Throughout  the  whole  of  the  summer  months  vege- 
table stumps,  leaves,  etc.,  are  accumulating,  and,  as 
they  are  collected,  they  are  thrown  together  in  a 
heap  in  a  remote  part  of  the  garden.  In  this  posi- 
tion they  decay,  and  form  at  the  end  of  the  autumn 
a  \ery  desirable  manure  for  light,  sandy  soil.  Were 
it  not  for  that,  we  should  not  be  able  to  grow  our 
vegetables  as  good  as  we  do.  Even  upon  heavy 
soils  it  has  been  found  of  great  value,  and  if  admin- 
istered in  a  comparatively  dry — at   the    same   time 


decayed — state,  will  be  the  means  of  making  it 
lighter.  This,  together  with  a  fair  proportion  of 
lime,  will,  in  the  course  of  two  years,  bring  heavy 
land  under  a  proper  state  of  cultivation.  Decayed 
vegetable  refuse  is  used  in  many  gardens  mixed 
with  manure,  more  especially  where  the  latter  is 
scarce.  It  need  hardly  be  stated  that  such  gardens 
are  more  profitable  than  many  in  which  the  soil  is 
literally  poisoned  with  stable  manure. 

Clear  Potash  as  a  Fruit  Manure. — A  corres- 
pondent of  the  Canadian  Horticulturist  says:  "I 
have  used  within  the  last  few  years  a  good  deal  of 
potash  in  connection  with  the  trees  in  my  orchard, 
usually  buying  it  by  the  cask  for  this  purpose.  I 
simply  break  the  potash  into  small  pieces,  not 
larger  than  egg  size,  using  about  eight  pounds  to  an 
average  sized  tree,  scattering  it  upon  the  ground 
about  the  tree  in  a  circle  extending  half-way  from 
the  trunk  to  the  extremity  of  the  branches.  When 
this  is  done  in  the  autumn  or  early  spring,  the  rains 
and  snow  dissolve  the  potash,  which  will  be 
absorbed  and  spread  through  the  soil,  thus  bringing 
the  fertilizing  properties  directly  to  the  small  roots 
of  the  trees  without  the  slightest  injury  to  the  vege- 
tation. The  future  crops  will  show  remarkable 
results,  both  in  quantity  and  quality  of  fruit.  In 
18S5  my  trees  bore,  as  did  everybody's  that  year,  a 
heavy  crop  of  apples ;  and  again  last  year  I  have 
had,  what  few  others  had,  a  crop  nearly  as  large  as 
the  previous  year,  which  proved  of  a  remarkably 
fine  quality  both  in  appearance  and  freedom  from 
decay.  This  I  attribute  to  the  free  use  of  potash  on 
the  soil  about  the  trees,  proving  clearly  that  potash 
is  a  fertilizer  essential  to  the  growth  of  fruit.  One 
pear  tree,  which  for  a  long  time  had  small  and  im- 
perfect fruit,  the  spring  following  the  application  of 
potash  produced  pears  of  extraordinary  size  and 
singularly  free  from  blemish.  I  esteem  potash  as 
admirably  adapted  to  all  kinds  of  fruits,  large  and 
small."  Eight  pounds  of  potash  would  seem  to  be 
a  pretty  large  dose  for  one  tree,  but  the  results  noted 
above  do  not  indicate  an  injurious  efTect. 


CULINARY  RECIPES. 

Mayonnaise  a  la  Tomato. — Mix  the  pulp  of 
two  raw,  ripe  tomatoes  with  a  tablespoonful  of  thick 
mayonnaise  sauce,  half  a  gill  of  liquid  aspic  jelly,  a 
tablespoonful  of  whipped  cream,  and  a  few  drops  of 
liquid  carmine. 

Sportsman's  Drink. — Boil  half  an  ounce  of  hops 
and  half  an  ounce  of  bruised  ginger  in  one  and  a  half 
gallons  of  water  for  twenty-five  minutes.  Add  one 
pound  of  best  brown  sugar,  and  boil  ten  minutes 
more ;  then  strain  and  bottle  while  hot.  It  will  be 
ready  for  drinking  when  cold.  This  should  be  kept 
in  a  cool  place. 

Sage  and  Onion  Fritters.  (To  eat  with  roast 
pork.) — Take  six  ounces  of  onions,  the  same  of 
bread-crumbs,  one  teaspoonful  of  chopped  sage 
(previously  boiled  a  little),  half  a  teaspoonful  of 
chopped  parslej',  one  and  a  half  eggs,  and  one 
tablespoonful  of  cream.  Chop  the  onions,  fry  them 
with  the  sage  till  nicely  brown,  mix  eight  ounces  of 
them  with  bread-crumbs,  add  the  parsley,  season 
with  pepper  and  salt,  beat  the  eggs,  adding  the 
cream ;  mix  all  together,  and  fry  in  fritters  over  a 
clear  fire. 

Fillets  of  Soles  with  Mushrooms. — Roll 
round  each  fillet  and  arrange  them  in  a  pie-dish, 
with  plenty  of  butter.  Sprinkle  with  pepper  and 
salt  to  taste,  and  place  a' buttered  paper  on  the  top. 
Take  the  trimmings  of  the  sole,  one  carrot,  two 
eschalots,  parsley,  sweet  herbs ;  put  them  all  into 
a  saucepan  with  three  pints  of  thin  stock,  and  let 
boil  for  an  hour;  then  strain  oflF  the  liquor  and 
thicken  with  butter  and   flour,  and  add   one   dozen 


button  mushrooms.  Let  all  boil,  then  stir  in  off 
the  fire  the  yolk  of  an  egg  beaten  up  with  a  little 
milk,  and  having  in  the  meantime  put  the  pie-dish 
with  the  fillets  into  the  oven  till  cooked  (taking 
about  twenty  minutes.)  Arrange  them  on  a  dish; 
place  the  mushrooms,  some  in  centre,  and  all  round. 

Oyster  Curry. — Open  fifty  oysters,  carefully 
preserving  every  drop  of  their  liquor.  Put  a  lump 
of  fresh  butter  into  a  large  basin,  and  when  it  boils 
add  an  onion  cut  into  thin  slices,  and  let  frv  till  a 
rich  brown  color.  Add  a  piece  more  of  butter  and 
one  and  a  half  tablespoonfuls  of  curry  power.  Mix 
these  well  over  the  fire  with  a  wooden  spoon,  then 
add  the  oyster  liquor  made  hot,  and  cover  the  pot 
and  let  all  boil  up.  Grate  half  a  small  cocoanut 
and  put  into  the  stewpan.  When  cooked  add  a  cup- 
ful of  good  brown  thickening,  and  let  all  boil  up  for 
five  minutes.  Put  in  a  couple  of  tomatoes,  then 
place  in  the  oysters  and  the  milk  of  the  cocoanut, 
and  stir  in  all  well  together.  Let  the  curry  stew 
gently  for  a  few  minutes,  then  stir  in  the  strained 
juice  of  a  quarter  of  a  lemon.  Stir  the  curry  from 
time  to  time,  and  when  the  oysters  are  done  serve 
up,  with  rice  in  a  separate  dish. 


HORTICULTURAL  HINTS. 

To  Preserve  Flowers. — Ladies  who  surround 
the  stems  of  their  corsage  bouquets  with  moistened 
powdered  willow  charcoal,  which  may  in  turn  be 
wrapped  in  moss  or  cotton,  will  find  their  flowers 
remaining  fresh  long  after  the  departure  of  all 
beauty  from  those  of  their  less  thoughtful  neighbors. 
The  same  substance  placed  in  the  bottom  of  the 
vase  in  which  flowers  are  kept,  will  be  very  useful, 
provided  the  stems  are  cut  oft"  with  a  sharp  knife 
once  or  twice  a  day. 

To  Protect  Plants  from  Frost. — A  successful 
amateur  in  New  Hampshire,  says  she  don't  allow  frost 
bites  to  her  plants  so  long  as  she  has  a  two-gallon 
jug  in  the  house  and  can  get  up  hot  water.  She 
first  coats  the  jug  with  layer  after  layer  of  paper 
to  keep  in  the  heat  and  also  to  modify  it.  Then,  in 
severe  nights,  she  places  this  jug  on  her  centre 
table,  and  all  around  it  the  tender  plants,  and  over 
all  a  sheet  or  water-proof  cloak,  supported  by 
some  sticks  thrust  into  the  pots.  This  method 
carries  the  plants  safely  through  any  kind  of  a 
cold  night. 

Cut  Flowers. — Water  lilies  may  be  kept  for 
three  or  four  days  in  perfect  beauty,  by  adopting  the 
following  plan:  Fill  a  very  large  flat  dish  with 
water,  to  the  depth  of  at  least  four  inches.  Reduce 
the  stems  of  both  flowers  and  leaves  to  two  inches, 
and  place  the  leaves  (the  smaller  the  better)  floating 
on  the  surface  of  the  water,  and  the  flowers  and  buds 
resting  on  the  leaves.  If  the  dish  is  placed  in  the 
sunlight,  the  flowers  will  open  and  remain  expanded 
all  day,  closing  at  night,  although  even  then  a  very 
bright  light  will  make  them  reopen.  The  buds  will 
also  expand  if  gathered  when  half  blown.  Flat 
dishes  are  suitable  for  a  variety  of  flowers,  particu- 
larly such  as  have  little,  if  any,  stem — balsams, 
hollyhocks,  and  similar  flowers.  Even  the  pansy 
looks  well  set  in  a  bed  of  sand  in  flat  dishes.  Re- 
member, a  flower's  own  foliage  always  arranges  well 
with  the  flowers.  It  one  has  got  only  a  few  cuttings, 
a  large  tumbler  or  any  glass  article  will  answer.  A 
bottomless  starch-box,  with  a  pane  of  glass  set  into 
the  groove  where  the  lid  fits,  answers  famously,  and 
will  hold  a  dozen  or  two  of  cuttings.  When  well 
rooted,  the  young  plants  should  be  taken  up,  potted 
into  small  pots,  shifted  afterwards  into  four-inch 
pots,  and  one  has  the  best  of  all  sizes  for  window 
plants.  The  plants  are  young  and  thrifty,  and  will, 
of  most  kinds,  flower  in  winter. 
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The  Clubbing  List  for  1889-90  will  be 
found  on  the  third  advertising  page. 
»♦» 

During  the  past  month  statements  have 
been  sent  to  all  in  arrears  for  subscription  to 
the  News.  A  great  many  have  respomded, 
but  still  there  remain  many  more  who  have 
not.  Please  look  at  the  date  on  the  address 
label  of  this  number,  and  if  you  have  not  paid 
to  January,  1S90,  a  remittance  to  that  date 
will  be  greatly  appreciated  by  the  publishers. 


The  publishers  would  also  call  attention  to 
the  small  classified  advertisements  on  page  3. 
This  is  a  new  feature  in  the  News,  and  one 
likely  to  be  very  popular  with  advertisers 
desiring  a  large  and  high  class  circulation. 


Extremely  wild  statements  have  at  various 
times  been  made  with  regard  to  the  question 
of  how  fast  a  locomotive  can  run,  and  one 
hundred  miles  an  hour  has  been  freely  talked 
of  by  those  who  are  unaware  of  the  facts. 
Mr.  C.  E.  Stretton,  an  eminent  English 
engineer,  in  a  communication  to  the  Alechan- 
ical  World.,  gives  some  official  figures,  which 
show  that  the  highest  speed  ever  accurately- 
taken  was  with  a  Bristol  and  Exeter  broad- 
gauge  engine  having  nine-foot  wheels,  which 
was,  in  1853,  oflicially  timed  at  a  speed  of 
just  over  eighty  miles  an  hour,  for  a  short 
distance,  upon  a  falling  gradient,  with  a  light 
load.  He  also  claims  that  this  speed  is  the 
maximum  that  can  possibly  be  obtained  with 
our  present  types  of  locomotives,  and  says  the 
cause  of  this  is  that  at  that  speed  the  resistance 
of  the  air,  the  back-pressure  in  the  cylinders, 
and  the  friction  altogether,  have  become  so 
great  that  they  absorb  the  whole  power  of  the 
engine,  while  the  back-pressure  on  the  wrong 
side  of  the  piston  becomes  greatly  increased 
by  the  fact  that  the  exhaust  steam  cannot  be 
got  out  of  the  cylinders  fast  enough.  Only  a 
very  few  reg^ilar  trains  average  fifty  miles  an 
hour  in  actual  runs,  and  we  must  be  content 
to  crawl  along  at  that  speed,  until  some 
entirely  new  method  of  transportation  is 
invented. 


An  article  in  Scribtier's  Magazine,  by 
Professor  N.  S.  Shaler,  upon  the  common 
roads  of  this  country,  has  attracted  much 
attention.  He  shows  that  the  wretched  con- 
dition of  the  average  country  road  is  a  cause 
of  direct  damage  and  loss  to  an  amount  many 
times  greater  than  would  suffice  to  keep  it  in 
good  condition.  No  one  who  has  occasion  to 
drive  very  far  over  the  highways  of  New 
England,  will  be  inclined  to  disagree  with 
him,  but  to  find  a  remedy  for  such  a  state  of 


affairs  is  not  as  easy  as  might  at  first  appear. 
Local  self-government,  including  the  manage- 
ment of  highways,  is  one  of  the  fundamental 
institutions  of  this  country,  and  only  an 
appeal  to  local  pride  and  interests  is  likely 
to  cause  any  improvement  in  the  condition  of 
the  highways.  The  suggested  appointment 
of  a  special  inspector  or  commissioner  of 
roads,  seems  to  us  both  impracticable  and 
objectionable.  The  state  of  Massachusetts  is 
already  afflicted  with  numberless  inspectors 
and  commissioners  of  everything  to  which 
such  officials  can  possibly  be  attached,  and, 
although  they  show  commendable  diligence 
in  drawing  their  salaries,  the  actual  value  of 
their  services  to  the  public  is  considerably 
less  than  nothing. 


One  of  the  most  attractive  of  the  American 
exhibits  at  the  Paris  Exposition  was  that 
of  precious  stones,  under  the  supervision  of 
Mr.  George  F.  Kunz,  the  well-known  min- 
eralogist and  expert  in  gems.  Diamonds  are 
already  cut  in  this  country  in  a  manner  supe- 
rior to  that  of  many  foreign  work-shops,  and 
the  numerous  varieties  of  rare  stones  and 
minerals  peculiar  to  the  United  States  aflbrds 
abundant  opportunity  for  the  development 
of  the  lapidaries'  art,  which  has  already 
become  quite  a  flourishing  industry.  The 
deposits  of  silicified  wood  recently  discovered 
in  Arizona  are  almost  unique,  and  are  pre- 
eminently adapted  for  ornainental  and  deco- 
rative work. 


Dr.  W.  T.  English,  bf  Pittsburg,  Penn., 
seems  to  ha\e  some  very  remarkable  ideas  in 
regard  to  the  air  which  the  inhabitants  of  that 
city,  in  common  with  the  rest  of  the  world, 
depend  upon  to  keep  up  their  vital  processes. 
In  a  paper  read  before  a  sanitary  convention, 
he  claims  that  the  use  of  the  electric-light  is 
an  important  sanitary  measure,  in  that  it 
reduces  the  "oxygen-waste,"  and  he  calcu- 
lates that  the  grand  total  of  oxygen  saved  by 
the  use  of  electric-lights  in  that  city  would 
suffice  for  the  respiratory  needs  of  115,000 
people.  If  there  is  any  element  in  the  world 
which  exists  in  inexhaustible  quantity,  it  is 
the  atmospheric  oxjgen  ;  but,  admitting  that 
the  air  in  the  streets  of  Pittsburg  is  never 
replenished  by  winds  or  air  currents,  as  the 
doctor  seems  to  assume,  we  would  suggest 
that  he  calculate  the  amount  of  oxygen 
"wasted"  in  the  furnaces  of  the  steam-boilers 
which  drive  the  electric-lighting  machinery. 
There  is  as  much  danger  of  the  gas-lights  of 
Pittsburg  using  up  the  supply  of  atmospheric 
oxygen,  as  there  is  of  the  catfish  in  the  Ohio 
river  drinking  up  all  the  water  of  that  his- 
torical stream. 


If  a  current  of  electricity  is  passed  through 
a  coil  of  wire  with  a  hole  through  its  centre, 
and  a  small  iron  rod  or  wire  is  brought  near 
it,  it  is  drawn  into  the  coil  with  considerable 


force,  and  if  the  current  is  stopped  at  the 
right  instant,  the  ro  1  may  be  made  to  jump 
entirely  through  the  coil.  A  recent  invention, 
which  is  based  on  this  principle,  consists  of  a 
small  railroad,  slightly  raised  above  the 
ground,  and  surrounded  at  frequent  intervals 
by  coils  of  wire.  A  hollow  steel  carriage 
runs  upon  the  rails,  and  passes  througli.  the 
coils,  the  electric  current  being  automatically 
sent  through  each  coil  successively,  at  the 
proper  moment.  The  steel  carriage,  which 
represents  the  iron  rod  in  the  original  experi- 
ment, is  drawn  through  the  coils  with  great 
force,  and  it  is  claimed  that  a  speed  of  one 
hundred  miles  an  hour  can  be  easily  obtained. 
Letters  and  small  packages  could  thus  be 
sent  from  Boston  to  New  York  in  two  hours, 
and  to  Chicago  in  half  a  day.  On  theoretical 
grounds  there  would  seem  to  be  no  reason 
why  the  idea  is  not  a  practical  one,  and  if  the 
cost  of  constructing  and  operating  the  new 
style  of  railroad  is  not  too  high  to  prevent  its 
use,  the  invention  will  be  a  very  useful  and 
important  one. 


MUSICAL  INSTRUMENTS. 

All  sound  is  caused  by  a  vibration  of  the 
air.  These  vibrations,  although  analogous  to 
those  of  the  ether  which  are  supposed  to  pro- 
duce light  and  heat,  are  very  much  coarser, 
and  are  quite  within  the  cornprehension  of 
our  senses.  The  thirty-second  part  of  a 
second  is  quite  an  appreciable  interval  of 
time,  and  a  musical  note  giving  thirty-two 
vibrations  to  a  second  is  readily  perceived  bv 
a  normal  ear.  The  opposite  limit  is  quite 
variable,  depending  upon  individual  peculiar- 
ities, but  30,000  vibrations  to  a  second  may 
be  given  as  the  average  limit  for  the  highest 
perceptible  note. 

The  well-known  experiment  of  striking  a 
bell  in  a  vacuum,  shows  that  the  vibrations  of 
sound  are  transmitted  by  Jhe  air  itself,  and 
not  by  some  more  subtle  medium,  as  with 
heat,  light,  and  electricity. 

The  art  of  music  consists  in  the  production 
of  sounds  of  varying  periods  of  vibration,  at 
such  intervals  and  in  such  a  manner  as  to 
produce  a  pleasureable  sensation  upon  the 
ear.  It  would  be  beyond  the  scope  of  this 
article  to  explain  the  complex  mathematical 
laws  upon  which  the  science  of  harmonv  is 
based,  and  we  will  only  describe  the  princi- 
ples upon  which  the  instruments  used  to 
produce  musical  notes  are  constructed. 

Nearly  all  musical  instruments  can  be 
divided  into  two  classes — the  stringed,  and 
wind.  In  the  former  the  note  is  produced  by 
a  vibrating  string  or  cord,  while  in  the  latter 
a  column  of  air  itself  is  set  into  vibration,  and 
takes  the  place  of  a  string. 

The  piano-forte  is  the  most  familiar  exam- 
ple of  a  stringed  instrument.  In  this  case, 
each  note  is  produced  by  a  separate  string, 
which  is  carefully  tuned  to  the  right  period  of 
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vibration.  The  note  produced  by  any  vibrat- 
ing string  depends  upon  its  size,  length,  and 
tension, — the  smallest,  shortest,  and  most 
tightly  stretched  strings  giving  the  highest 
notes.  Such  a  number  of  strings  necessarily 
makes  the  instrument  very  heavy  and  expen- 
sive, and  simpler  forms  have  been  devised, 
like  the  violin,  guitar,  banjo,  etc.,  which  are 
small  and  light,  and  have  but  a  few  strings, 
which  are  made  to  produce  any  desired  note, 
by  varying  their  length  by  the  fingers  of  the 
player.  The  harp  and  zither  also  belong  to 
the  piano  class  of  instruments,  but  are  not 
very  much  used. 

It  has  been  found,  however,  that  a  material 
string  is  not  necessary  to  produce  a  note,  but 
that  a  vibrating  column  of  air,  enclosed  in  a 
pipe  or  tube,  answers  equally  well.  The  air 
may  be  set  into  vibration  either  by  a  vibrating 
tongue  of  metal  called  a  reed,  as  in  the 
cabinet  organ  and  clarinet,  or  by  a  current  of 
air  passing  through  a  narrow  orifice  in  the 
pipe,  which  sets  the 
adjoiningcolumn  di- 
rectly into  vibration, 
as  in  the  common 
type  of  church  organ 
and  flute.  In  the 
organ,like  the  piano, 
there  is  a  separate 
pipe  for  every  note, 
but  in  the  smaller 
instruments  a  single 
column  of  air  is  made 
to  produce  different 
notes  by  varying  its 
length.  In  the  clari- 
net, flute,  bassoon, 
and  similar  instru- 
ments, this  is  accom- 
plished by  opening 
or  closing  certain 
holes  in  their  sides, 
which  produces  the 
same  eflect  as  the 
fingers  of  the  violin  player  when  they 
touch  the  strings.  In  the  trombone,  the 
length  of  the  column  of  air  is  altered  by  slid- 
ing the  tubes  into  each  other,  and  the  cornet 
is  provided  with  valves,  which  open  or  close 
certain  convolutions  of  the  tube  with  a  similar 
result.  In  this  latter  class  of  instruments,  the 
lips  are  used  in  place  of  a  reed,  and  aid  in 
producing  the  different  notes. 

The  human  vocal  apparatus  is  a  true  reed 
instrument,  and  is  most  wonderfully  con- 
structed. Two  delicate  membranes,  known 
as  the  vocal  cords,  which  can  be  adjusted  at 
will  to  produce  any  desired  note,  form  a  most 
perfect  reed,  and  set  the  air  in  the  windpipe, 
mouth,  and  adjacent  cavities,  into  the  most 
perfectlv  regular  vibrations.  In  the  act  of  whist- 
ling, the  lips  act  as  the  vibrating  body,  and  pro- 
duce different  notes  according  to  the  varying 
size  of  the  orifice  and  the  force  of  the  breath. 


Drums,  cymbals,  and  bells  can  hardly  be 
classed  as  musical  instruments,  although  the 
vibrating  brass  or  sheepskin  produces  sounds 
which  may  sometimes  give  a  good  effect  in 
connection  with  more  civilized  instruments. 
The  peculiar  sound  of  the  drum  is  partially 
due  to  the  cords  which  are  stretched  against 
the  lower  end,  and  are  struck  by  the  vibrating 
leather.  The  air  in  the  drutn  is  also  set  into 
vibration,  and  adds  to  the  intensity  of  the  sound. 

This  sympathetic  vibration,  or  resonance, 
is  a  very  important  principle,  by  which  any 
body  having  the  same  period  of  vibration  as 
another,  is  set  vibrating  by  the  simple  sound 
of  the  first — a  sort  of  acoustic  induction,  as  it 
were.  Thus,  if  two  strings  are  tuned  to  the 
same  note,  and  one  is  sounded  in  the  vicinity 
of  the  other,  the  second  will  also  be  thrown 
into  vibration,  and  both  will  sound  together. 
A  certain  note  of  a  piano  will  often  cause 
some  article  in  the  room  to  vibrate  with  it,  as 
every  musician  has  observed.    Stringed  instru- 


same  pitch  and  intensity  gives  a  very  different 
sound  when  produced  by  a  violin,  for  in- 
stance, than  by  a  flute.  The  researches  of 
Helmholtz  have  shown  that  this  is  due  to  the 
fact  that  musical  sounds  are  generally  com- 
pound— that  is,  made  up  of  several  distinct 
notes  of  different  pitch,  and  known  as  over- 
tones, or  harmonics.  He  devised  several 
ingenious  pieces  of  apparatus,  by  which  he 
was  not  only  able  to  analyze  the  tones  of 
different  instruments,  and  prove  the  presence 
of  these  harmonics,  but  also  to  recombine 
them  and  reproduce  the  original  tones. 

The  laws  of  harmony  upon  which  our  modern 
science  of  music  is  founded,  are  very  intricate, 
but  the  best  introduction  to  the  science  is  the 
possession  of  that  rather  rare  natural  gift, '  'a  mu- 
sical ear,"  without  which  no  amount  of  stud}- 
will  enable  one  to  thoroughly  enjoy  good  music 
or  produce  it  for  the  enjoyment  of  others. 


ments  are  provided  with  a  sounding-board,  a 
thin  sheet  of  wood  forming  one  side  of  a  box 
over  which  the  strings  are  stretched .  The  wood 
and  air  in  the  box  vibrate  in  unison  with  the 
strings, greatly  strengthening  the  comparatively 
feeble  sounds  of  the  strings  themselves.  The 
purity  of  tone  of  a  fine  piano  or  violin  depends 
in  a  very  large  degree  upon  the  care  and  skill 
with  which  the  sounding-board  is  constructed. 

The  distinction  between  sound  and  noise  is 
not  a  very  marked  one,  as  every  noise  is  to 
some  degree  a  musical  note,  and,  with 
proper  care,  music  can  be  obtained  from  the 
most  unpromising  articles.  Bottles,  ffower- 
pots,  strips  of  wood,  and  glasses  of  water,  may 
be  arranged  to  produce  the  liotes  of  the  scale 
when  struck,  and  a  skillful  performer  can 
obtain  very  pleasing  results. 

The  color,  or  timbre,  of  musical  notes 
should  also  be  referred   to.     A  note  of  the 


DISCOVERY  OF  FLINT  IMPLEMENTS. 

A  MOST  interest- 
ing and  important 
discovery  of  flint 
implements  of  the 
palaeolithic  age,  has 
recently  been  made 
by  M .  Arm  a  nd  Vi  re , 
near  the  village  of 
Lorrez  -  le  -  Bocage, 
about  sixty  miles 
south  of  Paris.  In 
a  valley  through 
which  runs  a  little 
stream,  the  Lunain, 
M.  Vire  has  found 
the  remains  often  or 
more  prehistoric  set- 
tlements,  all  of 
which  were  very 
rich  in  relics  of  those 
ancient  times.  The 
one  mentioned 
above,  however, 
seems  to  have  been  the  most  important,  and, 
from  the  immense  quantity  of  flint  implements 
and  refuse  there  found,  is  supposed  to  have  been 
a  manufacturing  village,  where  the  flint  was 
worked  into  the  various  shapes  required  by 
the  savage  men  of  those  times.  Some  speci- 
mens of  stone  only  occurring  in  a  distant 
locality  were  also  found  there,  which  strength- 
ens this  supposition. 

The  most  important  discoveries  at  this 
place,  however,  were  some  flint  implements 
of  an  entirely  novel  type.  Certain  minute 
and  finely  finished  stone  hatchets  were  found, 
too  small  for  any  practical  use,  and,  from 
their  perfect  condition,  not  intended — or,  at 
least,  not  used — as  playthings  for  children. 
M.  Vire  considers  them  to  be  funereal  or 
votive  offerings,  perhaps  intended  to  be  placed 
in  the  graves  of  departed  warriors,  in  place  of 
the    more    useful    implements,  just    as    the 
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Cliinese,  at  the  present  time,  burn  imitation 
money  at  their  funerals,  for  the  use  of  the 
spirit  of  the  deceased  in  the  undiscovered 
country. 

An  entirely  new  form  of  flint  implement 
was  also  discovered,  in  the  shape  of  hooks  of 
different  sizes,  from  one  to  three  and  a  half 
inches  in  length,  the  smaller  ones  being 
probably  used  as  fish-hooks.  On  one  of  the 
larger  ones,  as  shown  in  the  engraving,  there 
is  a  sort  of  shoulder,  partly  natural  and  partly 
artificial,  to  which  the  suspending  cord  was 
doubtless  attached.  The  discovery  of  these 
new  forms  adds  considerably  to  our  know- 
ledge of  the  prehistoric  inhabitants  of  Europe, 
and  leads  us  to  hope  that  still  other  forms  of 
these  implements  await  discovery.  A  few 
pieces  of  coarse  pottery  were  the  only  other 
kind  of  human  relics  found  here. 

M.  Vire's  original  paper  is  published  in 
La  Nature,  from  which  we  copy  the 
engraving. 


[Special  Correspondence  ot  The  Popular  Science  News.] 

THE  PARIS  EXHIBITION. 
The  Champ  de  Mars  contains  the  greater  part  of 
the  exhibition.  In  one  series  of  galleries  are  dis- 
played ail  the  fine  art  works;  in  another,  all  that 
concerns  liberal  arts — educational  books,  anthropo- 
logical, medical,  surgical  implements  and  speci- 
mens, government  publications  ot'ali  sorts  (historical 
principally),  an  interesting  history  of  labor,  a  curi- 
ous exhibition  concerning  balloons,  a  history  of  all 
known  means  of  conveyance,  etc.  The  foreign 
exhibitions  are,  in  part,  in  the  palace,  in  part  in 
detached  pavilions.  The  American,  English,  Italian, 
Belgian,  Grecian,  and  Swiss  exhibitions  are  among 
the  first  named ;  Mexico,  the  Argentine  Republic, 
Guatemala,  Paraguay,  Uruguay,  Chili,  Bolivia, 
Venezuela,  Nicaragua,  Brazil,  Hawaii,  and  Siam 
are  located  in  pavilions,  some  of  which  are  real 
palaces.  That  of  the  Argentine  Republic  is  a  splen- 
did one,  as  well  as  that  of  Mexico.  Both  are  to  be, 
after  the  exhibition,  dismounted  and  sent  to  their 
respective  countries.  In  the  principal  palace  are  to 
be  seen,  with  the  art  and  liberal  arts  galleries,  those 
in  which  the  different  products  of  French  industry 
are  exhibited.  Behind  these  galleries  are  those  in 
which  the  railroad  exhibition  is  located.  It  is  a 
ver^'  fine  one.  Hard  by  is  the  immense  galerie  des 
mcuhines.  In  it  moves  a  world  of  human  beings, 
and  thousands  of  engines  and  machines  of  every 
description  are  at  work.  The  Swiss  engine  exhibi- 
tion is  particularly  good.  Here  M.  Edison  has  a 
part — the  most  important  one — of  his  exhibition. 
The  people  crowd  to  listen  to  the  phonograph  at  all 
times  of  day.  The  graphophone  also  receives  many 
attentions,  although  the  exhibition  is  a  much 
smaller  one,  and  M.  Tainter  cannot  be  dissatisfied 
with  the  public.  Many  amusements  are  offered  to 
the  visitors  in  the  Champ  de  Mars.  One  cafe  concert 
plays  all  the  afternoon  and  evening,  and  many  are 
those  who  stroll  in  for  an  hour,  for  rest  and  an  easy 
time,  when  tired  of  sight-seeing.  Two  or  three 
establishments  display  Egyptian  dancers,  and  Span- 
ish giianas,  and  are  much  visited.  The  reproduction 
of  part  of  a  street  in  Cairo  is  also  very  attractive, 
with  the  series  of  shops  with  genuine  Egyptians  in 
them,  selling  genuine  Egyptian  wares  of  all  sorts. 

From  the  Champ  de  Mars  to  the  Esplanade  du 
Invalides  there  is  a  good  twenty  minutes'  walk,  and 
all  the  sp.ice  on  the  quay  is  also  occupied  by  a  part 
of  the  exhibition.     If  we  are  tired,  there  is  a  narrow- 


gauge  railway,  which  is  very  convenient,  and  starts 
every  five  or  six  minutes  to  convey  us  to  the  Inval- 
ides. The  trip  is  a  pleasant  one,  lasting  some  ten 
or  twelve  minutes.  The  walls  all  the  way  are 
covered  with  multi-colored  advertisements,  inform- 
ing the  public  to  beware  of  the  trees — as  the  railway 
runs  between  two  rows  of  trees  planted  pretty  near 
each  other.  These  advertisements  are  in  all  known 
languages, — Russian,  Hungarian,  Persian,  Dutch, 
Arab,  Sanscrit,  Annamite,  Chinese,  Japanese, 
Malagasay,  and  many  others,  even  volapuk.  The 
first  English  advertisement  ran  rather  incorrectly, 
the  passengers  being  instructed  to  take  care  of  the 
trees.  This,  however,  has  been  altered  to  beware  of 
the  trees.  The  trees  are  quite  able  and  old  enough 
to  take  care  of  themselves.  As  we  are  not  tired,  we 
will  go  by  foot,  and  go  through  the  interesting 
agricultural  exhibition,  French  and  foreign.  Here 
the  United-States,  under  Prof.  C.  V.  Riley's  super- 
vision, has  got  up  a  very  good  exhibition.  Prof. 
Riley  has  been  much  appreciated  here  by  the  agri- 
cultural authorities,  and  his  exhibit  is  much  praised 
by  all  who  are  competent  to  judge.  With  the  agri- 
cultural exhibit  is  comprised  that  of  the  veterinary 
schools.  The  best  one  is  that  of  the  School  of 
Lyons,  where  M.  Chauveau,  the  leading  physiolo- 
gist, has  also  exhibited  part  of  his  physiological 
apparatus.  Among  these  is  a  recording  cylinder, 
with  time  record,  with  which  one  may  easily  appre- 
ciate intervals  of  time  as  small  as  i-i5,oooth  ol  a 
second ! 

The  Australian  agricultural  exhibit  is  much  ad- 
mired, as  well  as  the  department  of  agricultural 
machines.  We  now  arrive  on  the  Esplanade  des 
Invalides.  Three  principal  exhibits  are  to  be  visited 
here — the  hygienic,  the  war,  and  the  colonial  de- 
partments. The  war  exhibition  consists  of  a 
splendid  building,  very  well  designed  and  gotten 
up,  in  which  a  magnificent  array  of  deadly  weapons 
of  all  ages,  sorts,  and  forms  is  displayed.  It  is  two 
stories  high,  and  in  the  upper  one  are  to  be  seen  all 
sorts  of  objects  concerning  the  war  history  of 
France,  past  and  present.  In  the  exhibition  con- 
cerning hygiene  and  public  assistance,  we  meet  all 
the  most  recent  sanitary  contrivances,  and  a  very 
interesting  show  of  the  principal  societies  whose 
object  it  is  to  come  in  aid  to  the  poor  and  to  all  suf- 
ferers generally  considered.  A  curious  part  is  that 
in  which  have  been  brought  together  any  amount  of 
models  of  ancient  infantile  dresses,  beds,  etc.  The 
exhibition  of  the  societies  who  undertake  during 
war-time  to  take  care  of  the  wounded,  is  a  very  good 
one.  The  models  of  temporary  hospitals,  of  extem- 
pore railway  wagons  for  the  wounded,  show  that  a 
great  deal  is  being  done  in  this  line,  and  that 
everything  will  be  quite  ready  for  the  future 
war,  from  the  very  first  day.  A  whole  corps  of 
trained  nurses,  male  and  female,  of  experienced 
surgeons  and  physicians,  is  ready  in  most  of  the 
important  towns  of  France,  and  will  set  to  work  on 
the  battle-field  as  soon  as  the  battle  is  over.  There 
are  also  good  models  of  barracks  for  the  separation 
of  contagious  diseases,  and  it  is  easily  seen  that  ip 
all  hospital  matters  the  precautions  are  taken 
against  infection  from  external  germs.  Close  to 
the  hygienic  exhibition  is  that  of  mineral  waters. 
A  whole  half  of  the  Esplanade  des  Invalides  is 
devoted  to  the  exhibition  of  the  French  colonies. 
It  consists  of  a  numerous  series  of  buildings,  built 
in  colonial  style.  First  we  have  an  elegant  Algerian 
palace,  built  with  great  taste,  in  the  style  of  old 
genuine  Algerian  dwellings,  containing  the  Algerian 
exhibition.  The  interior  court  is  exquisite,  and  the 
ornainents, — inside  and  outside, — carpets,  furniture, 
etc.,  are  very  pleasing  to  the  eye.  Next  comes  the 
Tunisian  palace, — very  pretty  also.  A  pavilion  is 
devoted   to   the    exhibition    of  Tunisian    forestry. 


Close  by  is  a  Tunisian  bazaar,  with  any  amount  of 
Tunisian  and  Algerian  men  and  women, — even 
children, — in  their  national  dress.  Algerian  cafes 
and  dancing  houses,  and  aissaouas  (religious  fanat- 
ics), are  numerous.  Now  come  the  palaces  of 
Annam  and  Tonking,  both  very  well  put  up  also. 
A  small  Tonking  village  has  been  built  close  by. 
In  the  houses,  or  huts,  genuine  Annamites  are  at 
work  with  their  customary  implements,  wood- 
carving,  embroidering,  painting,  etc.  Each  palace 
is  guarded  by  armed  Annamites  or  Tonkingese  in 
French  colonial  uniforms.  Then  comes  the  Palais 
des  Colonies,  a  large,  fine  building,  in  which  are  the 
exhibitions  of  Reunion,  French  India,  Senegal, 
Galeon,  Congo,  Nossi-Be,  Mayotte,  Madagascar, 
Guiana,  Martinique,  Guadeloupe,  New  Caledonia, 
etc.  A  New  Caledonian  village  and  a  Galeon  vil- 
lage are  close  by,  in  which  natives  live,  and  work  at 
their  customary  tasks  in  their  every  day  dress.  The 
Esplanade  des  Invalides  is  therefore  full  of  natives 
from  all  parts  of  the  world,  from  most  of  the  French 
colonies,  and  these  natives  in  their  national  array 
present  a  very  curious  and  interesting  sight.  They 
number  over  seven  hundred,  and  when  one  paces 
the  exhibition  he  feels  as  if  he  was  transplanted  to 
some  distant  and  queer  land,  where  both  extremes 
of  civilization  meet  and  pass  by.  Such  languages, 
so  different  and  so  numerous,  Paris  has  never  heard 
before.  The  visitors  are  very  abundant  here,  and 
the  novelty  of  the  sights — among  which  is  a  the- 
atrical representation  by  Annamite  players  —  is 
certainly  very  pleasing  to  all. 

The  general  feeling  among  foreigners  is  that  no 
such  exhibition  has  yet  taken  place;  none  can  be 
compared  to  it.  I  know  not  what  France  will  do  in 
1900,  the  date  of  the  next  exhibition,  but  French- 
men are  confident  that  she  will  do  better  yet. 

H. 

Paris,  Sept.  22,  1889. 

4»» 

[Specially  Observed  for  The  Popular  Science  A'eim.] 
METEOROLOGY  FOR  SEPTEMBER,  1S89. 

TEMPERATURE. 


Average  Thermometer. 

Lowest. 

Highest. 

Range. 

At  7  A.  M 

At  2  p.  M 

At  9  p.  M 

Whole  Month     .... 

58.80° 
68.40° 
61 .03° 
62.74° 

43° 
43° 

72° 

1 

Last  19  Septembers     .     . 

61.36° 

(  in  18S7. 

66.69°    ) 
in  iSSi.j 

9-33° 

The  lowest  point  reached  by  the  mercury  the  past 
month  was  43°,  on  the  morning  of  the  29th.  The 
22d  was  the  coolest  day,  with  an  average  of  49.66. 
The  27th,  28th,  and  29th  averaged  only  51.77,  being 
of  nearly  equal  temperature.  The  highest  point 
reached  at  the  hours  of  observation  was  81"^,  on  the 
6th,  which  was  also  the  warmest  day,  with  an  aver- 
age of  74.33.  The  17th  was  nearly  as  warm,  at  74°. 
The  first  week  in  the  month  was  peculiarly  warm 
and  fair,  with  an  average  of  68.57'^.  The  entire 
month  was  1.38'^  above  the  average  of  the  last  nine- 
teen Septembers,  six  of  which  have  been  warmer 
than  the  present. 

SKY. 

The  face  of  the  sky,  in  90  observations,  gave  37 
fair,  15  cloudy,  28  overcast,  and  10  rainy, — a  percent- 
age of  only  41. 1  fair,  each  aspect  having  precisely 
the  same  figures  as  the  September  of  last  year.  The 
average  fair  the  last  nineteen  Septembers  has  been 
58.3  per  cent.,  with  extremes  of  35.5  in  1882  (the 
only  instance  lower  than  the  present),  and  77.7  in 
1876.  The  mornings  of  the  2d  and  30th  were  foggy. 
The  27th  to  29th  were  fine  autumnal  days. 

PRECIPITATION. 

The  amount  of  rainfall  the  last  month  was  4.45 
inches,  while  the   average   of  the  last   twenty-one 
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Septembers  has  been  onlj  2.94,  with  extremes  of 
0.45  in  1877,  and  9.88  in  iSSS.  From  the  14th  of 
August  to  the  nth  of  September  (a  period  of  four 
weeks)  onlj  .15  inch  of  rain  fell  (August  24),  after 
which  it  was  well  distributed, — over  an  inch  on  the 
nth  and  12th,  and  over  two  inches  on  the  i8th  and 
19th,  with  smaller  quantities  on  three  other  days. 
The  amount  of  precipitation  since  January  ist  has 
been  remarkable  this  year,  as  last,  being  44-84 
inches  (46.27  last  year),  while  the  average  for  the 
same  months  in  twenty-one  years  has  been  only 
34.95, — an  excess  of  nearly  10  inches  this  year. 

PRESSURE. 

The  average  pressure  the  past  month  was 
30.028  inches,  with  extremes  of  29.46  on  the  21st,  and 
30.27  on  the  ist  and  2d, — a  range  of  .Si  inch.  The 
high  average  pressure  for  the  last  sixteen  Septembers 
has  been  30.025  inches,  with  extremes  of  29.915  in 
1876,  and  30.110  in  1887, — a  range  of  .195  inch. 
The  sum  of  the  daily  variations  the  past  month  was 
2.82  inches,  giving  an  average  daily  movement  of 
.094  inch.  This  average  the  last  sixteen  Septembers 
has  been  .126  inch,  with  extremes  of  .074  and  .166. 
The  largest  daily  movements  were  .35  on  the  19th, 
and  .29  on  the  22d.  The  high  barometer  of  August 
continued  past  the  middle  of  September,  with  small 
variations,  one-half  the  semi-daily  observations 
being  noted  "stationary,"  indicating  in  general  a 
uniform  state  of  weather.  There  was  a  slight  de- 
pression on  the  nth,  in  connection  with  over  an 
inch  of  rain.  The  principal  depression  extended 
from  the  19th  to  the  21st,  attended  with  heavy  rain- 
fall of  over  two  inches.  The  principal  elevations 
were  in  the  opening  and  close  of  the  month. 

WINDS. 

The  direction  of  the  wind,  in  90  observations, 
gave  2  N.,  o  S.,  11  E.,  23  W.,  18  N.  E.,  10  N.  W.,  2 
S.  E.,  and  24  S.  W., — an  excess  of  4  northerly  and 
26  westerly  over  the  southerly  and  easterly,  and  in- 
dicating the  average  direction  the  past  month  to 
have  been  W.  8°  45'  N.  The  eight  days  from  the 
7th,  including  24  observations,  were  unusual,  hav- 
ing 16  N.  E.  winds,  intermingled  with  6  E.,  i  S.  E., 
and  I  N. — truly  an  easterly  spell.  The  westerly 
winds  the  last  twenty  Septembers  have  uniformly 
prevailed  over  the  easterly,  with  a  single  exception, 
by  an  average  of  25.50  observations;  and  the  north- 
erly over  the  southerly,  with  eight  exceptions,  by  an 
average  of  only  two, — thus  indicating,  approxi- 
mately, the  general  direction  of  the  wind  in  Septem- 
ber to  be  W.  4°  29'  N.  The  relative  progressive 
distance  travelled  by  the  wind  the  past  month  was 
26.31  units,  and  during  the  last  twenty  Septembers, 
511. 6  such  units,  an  average  of  25.58, — showing 
slightly  less  opposing  winds  than  usual  in  Septem- 
ber. 

In  brief,  the  past  month  was  slightly  warmer,  far 
more  cloudy  and  more  rainy,  with  high  barometer 
and  more  easterly  winds,  than  usual  for  this  month. 

D.  W. 

Natick,  October  5,  1889. 
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ASTRONOMICAL    PHENOMENA    FOR 

NOVEMBER,  1889. 

During  the  first  of  the  month  Mercury  is  in  very 

favorable   position    for  observation.     It  reaches  its 

greatest    western    elongation   on   the    morning  of 

November  i,  when  it  is  a  little  less  than  19°  west  of 

the  sun,  and  it  is  at  the  same  time  about  8°   to  the 

north.     The   distance   from    planet   to   sun    slowly 

diminishes,  but  on  November  10  it  is  still  about  15", 

and  during  all   this  time  the  planet  may  be  seen  on 

any  clear  morning,  low  down  in  the  eastern  horizon, 

just  before  sunrise.     On  the  morning  of  November 

I  it  is  about  4°  from  Spica  {Alpha  Virginis),  nearly 


due  north.  Venus  is  also  a  morning  star,  rising 
about  two  hours  before  the  sun  on  November  i,  and 
about  an  hour  and  a  half  before  on  November  30. 
On  November  i.  Mercury  is  about  5°  east  of  Venus. 
Mars  passes  aphelion  on  the  night  of  November  11. 
During  the  month  it  moves  eastward  about  16°,  and 
passes  from  the  constellation  Leo  into  Virgo.  It 
rises  at  about  3  A.  M.  on  November  i,  and  at  a  little 
after  2  A.  M.  on  November  30.  On  the  morning  of 
the  i6th  it  will  be  very  close  to  the  third  magnitude 
star  i'ia  Virginis ;  the  distance  will  be  so  small  at 
the  time  of  nearest  approach  that  it  will  be  difficult, 
if  not  impossible,  to  separate  them  without  a  tele- 
scope. On  the  morning  of  November  26  It  passes 
about  i"  30'  south  of  Gamma  Virginis,  third  magni- 
tude. Jupiter  is  still  an  evening  star,  setting  about 
three  hours  after  the  sun  at  the  beginning  of  the 
month,  and  about  two  hours  after  at  the  end.  It  is 
in  the  constellation  Sagittarius,  and  moves  4°  east 
ward  during  the  month.  It  is  occulted  by  the  moon 
on  the  morning  of  November  25,  but  the  occultation 
is  not  visible  in  the  northern  hemisphere.  The  fol- 
lowing eclipses  of  the  satellites  will  be  visible  in 
one  part  or  another  of  the  United  States.  The  phe- 
nomena all  take  place  near  the  upper  right-hand 
quadrant  of  the  planet  as  seen  in  an  inverting  tele- 
scope. D.  denotes  disappearance;  R.,  reappear- 
ance.    Times  are  eastern  standard. 

I.  R.  November  5,  loh.  57m.  P.  M. 

I.  R.  November  7,  5h.  26m.  P.  M. 

II.  R.  November  7,  6h.  39m.  P.  M. 

IV.  R.  November  10,  6h.  36m.  P.  M. 

I.  R.  November  14,  7h.  20m.  P.  M. 

11.  R.  November  14,  gh.  17m.  P.  M. 

III.  D.  November  16,  4h.  41m.  P.  M 

III.  R.  November  16,  7h.  47m.  P.  M. 

III.  D.  November  23,  8h.  41m.  P.  M. 

I.  R.  November  30,  5h.  38m.  P.  M. 

Saturn  rises  about  i  A.  M.  on  November  i,  and  at 
about  II  P.  M.  on  November  30.  It  is  moving 
slowly  eastward,  and  is  in  quadrature  with  the  sun 
on  November  25.  It  is  5°  or  6°  east  of  Regulus 
{Alpha  Leonis),  and  is  slowly  increasing  in  distance 
from  the  star.  Uranus  is  in  the  constellation 
Virgo,  and  is  a  morning  star.  It  is  in  conjunction 
with  Mercury  at  about  5  A.  M.  on  November  3,  the 
latter  being  not  quite  2°  to  the  north.  Venus,  also, 
is  in  conjunction  with  Uranus  on  November  9,  but 
at  the  time  of  nearest  approach  the  sun  is  above  the 
horizon  in  the  United  States.  By  the  end  of  the 
month,  Uranus  rises  a  little  more  than  three  hours 
before  the  sun.  Neptune  is  in  opposition  with  the 
sun  on  November  25  at  i  A.  M.  It  is  in  the  con- 
stellation Taurus,  about  half-way  between  the 
Pleiades  and  Hyades,  but  is  too  faint  to  be  seen 
without  a  telescope.  It  is  occulted  by  the  moon  on 
November  8,  but  the  occultation  is  not  visible  in  the 
northern  hemisphere. 

The  Constellations. — The  positions  given  hold 
good  for  latitudes  ditfering  not  much  from  40°  north, 
and  for  10,  9,  and  8  P.  M.  for  the  beginning,  middle, 
and  end  of  the  month,  respectively.  Andromeda 
is  in  the  zenith.  Pisces  is  to  the  south,  high  up. 
Cetus  is  just  coming  to  the  meridian,  low  down. 
Aries  is  in  the  southeast,  at  about  60°  altitude. 
Taurus  follows  Aries,  a  little  south  of  east,  at  about 
40°  attitude.  Orion  has  just  risen  in  the  east. 
Perseus  is  high  up,  a  little  north  of  east.  Auriga  is 
below  Perseus,  and  Gemini  is  on  the  horizon,  a 
little  north  of  east.  Ursa  Major  Is  below  the  pole 
star,  and  Cassiopeia  is  above,  toward  the  zenith. 
To  the  left  of  the  pole  star  are,  Cepheus  above  and 
Ursa  Minor  below.  Cygnus  is  about  half-way  up,  a 
little  north  of  west,  and  Lyra  is  below  it.  Hercules 
is  setting  on  the  northwest  horizon.  Aquila  is  low 
down  near  the  northwest  horizon.  Pegasus  is 
southwest  of  the  zenith,  high  up,  and  Aquarius  and 
Capricornus  are  below  it,  the  latter  being  just  above 


the   southwest  horizon.     Piscis    Australia    is    low 
down,  a  little  west  of  south.  M. 

Lake  Forest,  III.,  October  i,  1889. 
*•+ 

The  Redemann-Tilford  Steel  Process  is 
understood  to  consist  of  a  bath,  with  glycerine  as 
the  basis.  This  bath  changes  the  whole  structure 
of  the  metal  submitted  to  it,  and  is  said  to  increase 
its  ductile  and  tensile  strength  far  beyond  any 
record  that  has  yet  been  established  by  either  pri- 
vate or  government  test.  If,  as  is  stated,  the  very 
finest  and  strongest  grade  of  steel,  much  better  than 
any  now  in  use,  can  be  made  by  this  process  at  little 
more  than  the  cost  of  crude  Bassemer  steel,  the  dis- 
covery will  be  of  great  value.  In  making  experi- 
ments, every  character  of  tool  and  steel  goods  has 
been  worked  with,  and  the  process  is  reported  to 
have  been  successfully  used  upon  all. 


QUESTIONS  AND  ANSWERS. 

Letters  of  inquiry  should  enclose  a  two-cent 
stamp,  as  well  as  the  name  and  address  of  the  wri- 
ter, which  will  not  be  published. 

Questions  regarding  the  treatment  of  diseases 
cannot  be  answered  in  this  column. 

E.  A.  \V. — Is  water  collected  from  a  slated  roof 
injurious  for  drinking  purposes? 

Answer. — Slate  is  one  of  the  best  possible  surfaces 
to  collect  rain-water  from,  provided  it  is  free  from 
dust  and  dirt.  (2)  Pure  Persian  or  Dalmation  In- 
sect Powder  is  generally  considered  harmless  to 
human  beings. 

S.  B.  M.,  Ohio. — Old  rubber  does  not  possess  the 
slightest  fertilizing  power,  and  is  of  very  little  value 
for  any  purpose. 

W.  F.  B.,  Rhode  Island. — If  a  hen  is  fed  upon  food 
entirely  free  from  sulphur,  and  continues  to  lay  eggs 
containing  that  element,  where  does  it  come  from.'' 

Answer. — Certain  experiments  seem  to  show  that 
the  hen  has  the  power,  to  some  extent,  of  supplying 
missing  elements  in  her  food  from  her  own  body.  Of 
course  this  could  only  be  kept  up  for  a  short  time, 
and  the  hen  would  finally  either  die  or  cease  to 
produce  perfect  eggs. 

W.  H.  B.,  Mass. — How  does  blotting  paper  dift'er 
from  other  kinds.' 

Answer. — Ordinary  papers  contain  a  kind  of  glue 
known  as  size,  which  compacts  the  fibres  together, 
and  renders  the  paper  hard  and  partially  water- 
proof In  blotting  paper  the  size^is  omitted,  and  it 
is  therefore  of  a  soft,  woolly  nature,  and  readily 
absorbs  by  capillary  attraction  any  liquid  brought  in 
contact  with  it. 

K.  N.  C,  New  York. — What  is  the  explosive  sub- 
stance used  in  percussion  caps  and  metallic  cart- 
ridges .' 

Answer. — It  is  a  salt  of  mercury,  known  as  mercu- 
ric fulminate,  C2  Hg  N2  O2,  but  is  usually  mixed 
with  nitrate  or  chlorate  of  potash,  for  the  purpose  of 
modifying  its  action.  Like  most  nitrogen  com- 
pounds, it  is  very  unstable,  and  a  sharp  blow  is 
sufficient  to  cause  it  to  decompose  with  a  strong 
detonation,  which  is  particularly  well  adapted  to 
cause  the  explosion  of  the  gunpowder  in  contact 
with  it,  as  well  as  nitro-glycerine  and  gun-cotton, 
which  are  not  easily  exploded  by  any  other  means. 

I.  H.  T.,  Chicago. — Has  platinum  ever  been  found 
in  this  country.' 

Answer. — It  occurs  in  connection  with  gold  in 
California,  but  only  in  small  quantity.  The  largest 
portion  of  our  supply  is  still  obtained  from  the  Rus- 
sian mines.  It  is  said  that  all  silver  contains  a  very 
small  quantity  of  platinum. 

J.  R.  T. ,  Texas. — I  have  an  abundant  supply  of 
water  forty  feet  below  the  surface  of  the  ground. 
Can  I  raise  it  with  an  ordinary  pimip.'  and  if  not, 
how  can  it  be  made  available? 

Answer. — An  ordinary  pump  can  only  raise  water 
about  twenty-nine  feet,  under  theoretically  perfect 
conditions,  as  the  weight  of  the  atmosphere  bal- 
ances a  column  of  that  height.  Practically,  the 
distance  is  much  less,  and  the  best  way  to  raise  the 
water  would  be  to  place  the  pump  at  the  bottom  of 
the  well,  so  that  the  water  will  be  forced  up  by 
direct  pressure  and  not  by  suction.  If  this  is  im- 
practicable, you  can  use  an  ordinary  pump   with   a. 
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piston  rod  so  long  that  the  piston  is  not  more  than 
fifteen  or  twenty  feet  above  the  water,  thus  combin- 
ing the  two  methods. 

<♦» 

LITERARY  NOTES. 
Selections  from     Wordsworth,  with   Notes,  hy   A.  J. 

George,  M.  A.     D.  C.  Heath  &  Co.,  Boston. 

The.se  selections  have  been  made  with  great  care, 
and  comprise  manj  beautiful  extracts  from  the 
works  of  trti  well-known  "Poet  of  the  Lakes."  The 
author  has  had  unusual  facilities  for  obtaining  full 
and  authentic  notes  upon  the  poems,  which  render 
the  work  well  adapted  as  a  school  text-book  of 
literature. 


The  same  firm  also  publish  two  excellent  manuals 
of  geography  for  the  use  of  teachers — Redway's 
Manual  of  Geography,  and  Nichols'  Topics  in  Geog- 
raphy. Both  contain  many  hints  which  will  be 
invaluable  to  those  giving  instruction  in  this  branch. 


Hygiene  and  Ptihlic  Health,  by  Louis  C.  Parker, 
M.  D.  P.  Blakiston,  Son  &  Co.,  Philadelphia. 
Price,  $2.50. 

This  is  a  most  excellent  little  manual  on  a  very 
important  subject.  It  is  written  in  a  plain  and  sim- 
ple style,  which  those  unfamiliar  with  the  subject 
can  easily  understand.  It  will  be  of  especial  interest 
and  value  to  physicians  who  wish  to  keep  informed 
of  the  most  recent  advances  in  hygienic  and  sanitary 
science. 


n^ediciRe  aijd  PtjariQacy. 


A  WORTHY  FORM  OF  CHARITY. 


The  same  firm  publish  The  Medical  Directory  of 
Philadelphia  for  1S89,  a  work  of  much  local  im- 
portance. 


Mr.  Charles  A.  llobbs  is  the  author  of  an  excel- 
lent Arithmetic,  which  is  published  by  A.  Lovell  & 
Co.,  of  New  York,  at  $1.00.  It  comprises  many 
new  and  useful  rules  and  tables,  and  the  work  is 
worthy  the  attention  of  teachers  and  school  com- 
mittees. 


Institutes  of  Economics,  a  text-book  for  college 
classes,  by  E.  Benjamin  Andrews,  D.  D.,  LL.  D. 
Silver,  Burdett  &  Co.,  Boston.  Introductory 
price,  $1.30. 

This  is  a  succint  manual  of  political  economy  tor 
the  class-room,  on  a  plan  thoroughly  its  own.  Its 
pre-eminent  aim  is  to  be  a  first-rate  "teaching-book. 
The  teacher  will  find  in  the  Institutes,  not  always 
accepted  but  at  least  sympathetically  mentioned  so 
far  as  these  are  sufliciently  non-technical  to  be 
named  in  a  work  of  this  character,  the  latest  views 
which  can  with  any  propriety  pretend  to  be  settled. 
Clergymen,  lawyers,  and  general  students,  who 
wish  a  concise  view  of  what  political  economy  at 
present  is,  will  find  these  Institutes  their  readiest 
resource. 

A  Manual  of  Chemistry:  General,  Medical,  and 
Pharmaceutical,  by  John  Attfield,  F.  R.  S.  Lea 
Brothers  &  Co.,  Philadelphia.  Price,  $2.75 
cloth;    $3.25  leather. 

Professor  Attfield's  standard  work  is  so  well  known 
that  it  is  hardly  necessary  to  speak  of  its  many 
points  of  exctlhnce.  The  fact  that  it  has  already 
passed  through  twelve  editions  shows  the  estimation 
in  which  it  is  held.  While  all  the  general  princi- 
ples of  the  science  are  thoroughly  treated,  special 
attention  is  given  to  medicinal  and  pharmaceutical 
chemistry,  including  the  chemistry  of  the  U.  S. 
Pharmacopoeia  —  a  feature  which  will  render  it 
specially  valuable  to  pharmacists. 


A  Text-Book  of  Organic  Chemistry,  by  A.  Bernthsen, 
Ph.  D.     Translanted  by  George  M'Gowan,  Ph.  D. 
D.  Van  Nostrand  Co.,  New  York. 
This  work  will  be  found  a  most  excellent  treatise 
on  the  difficult  but  import.' nt  subject  of  the  chemis- 
try of  the  carbon   compounds.     It   is  written   with 
true  German  thoroughness,  and,  although  greatly 
condensed,    comprises    all    the    points    which    it    is 
necessary  for  the  student  to  become  acquainted  with 
at  the  beginning  of  his  study.     The  present  edition 
has  been  specially  revised  by  the  author,   and   in- 
cludes the  results  of  the  most" recent  researches. 


Pamphlets,  etc.,  received:  Transactions  of  the 
Kansas  Academy  of  Science:  Proceedings  of  the 
Society  of  Arts  of  the  Massachusetts  Institute  of 
Technology ;  Sanitation,  by  J.  P.  Stevens,  M.  D., 
Macon,  Ga. ;  Experiments  on  the  Reduction  of 
Aluminium,  by  A.  J.  Rogers,  and  the  Agricultural 
Bulletins  of  the  States  of  Massachusetts  and  Georgia. 


It  is  an  extremely  difficult  matter  to  expend 
money  for  charitable  purposes  in  such  a  way 
that  any  real  benefit  will  ensue.  It  is  only 
too  true  that  ''the  destruction  of  the  poor  is 
their  poverty,"  and  the  more  that  is  spent  for 
benevolent  purposes,  the  greater  the  amount 
of  apparent  misery  which  calls  for  relief. 
London  has  been  described  as  a  city  of  chari- 
ties and  a  city  of  paupers,  and  it  must.be  a 
very  discriminating  kind  of  charity  which 
does  not  make  two  paupers  in  relieving  one. 
There  is,  however,  no  benevolent  institu- 
tion which  is  less  objectionable  from  the 
above  point  of  view  than  a  free  hospital. 
Lack  of  food  or  clothing  is  too  often  due  to 
the  laziness  or  vices  of  the  suflerers  them- 
selves, and  if  it  is  known  that  they  will  be 
freely  supplied,  either  in  institutions  or  by 
outside  relief,  there  is  little  inducement  to 
this  class  of  people  to  become  industrious  or 
temperate.  But  the  hospital  possesses  no 
attractions  in  the  eyes  of  such  people.  In 
fact,  the  difficulty,  very  often,  is  to  induce  the 
patients  to  leave  their  unwholesome  rooms 
to  go  there.  There  is  a  prejudice  against 
hospitals  among  the  uneducated,  which  is, 
perhaps,  not  to  be  greatly  deplored  ;  but  no 
one  desires  to  be  ill,  and  the  great  majority  of 
cases  of  sickness  are  due  to  causes  beyond  the 
control  ot  the  patients.  A  person  once  re- 
ceiving food  or  clothing  from  a  charitable 
institution  is  very  likely  to  apply  again,  with- 
out making  very  strenuous  efl'orts  to  earn 
them  (or  himself;  but  a  hospital  patient  will 
not  purposely  contract  sickness  or  disability 
for  the  sake  of  obtaining  the  accommodations 
of  the  wards  once  more.  On  the  contrary, 
there  is  a  direct  economic  gain  to  the  commu- 
nity, in  that  honest  and  industrious  individuals 
are  the  sooner  enabled  to  become  self-support 
ing,  and  often,  on  account  of  the  superior 
treatinent  that  can  be  given  them,  prevented 
from  becoming  a  permanent  burden  through 
partial  or  total  disability. 

The  incidental  advantages  of  hospitals, — 
such  as  the  education  of  a  corps  of  trained 
nurses,  the  facilities  they  offer  for  the  advance- 
ment of  medical  and  surgical  knowledge,  and 
the  superior  accommodations  they  supply  to 
those  able  and  willing  to  pay  for  treatment  in 
cases  of  serious  illness,  or  where  important 
operations  may  be  necessary, — are  all  of  the 
highest  value,  and  the  establishment  of  a  free 
hospital  is  a  benefit  to  a  community,  which  is 
free  from  the  objections  which  may  be  urged 
against  too  many  charitable  and  benevolent 
institutions. 


of  "medical  institutes,"  "colleges  of  physi- 
cians and  surgeons,"  and  similar  high-sound- 
ing but  deceptive  titles.  Often  the  name  of 
some  noted  philanthropist  is  forced  into  this 
unsavory  connection,  to  give  the  idea  that  the 
institute  is  a  purely  charitable  and  benevolent 
affair,  and  sometimes  a  "free"  prescription 
is  published  in  the  advertisement  itself,  which 
gives  an  impression  of  great  disinterestedness, 
until  it  is  found  that  no  druggist  can  furnish 
the  ingredients  named  in  it,  and  it  must  be 
procured  of  the  managers  of  the  institute  at 
an  exorbitant  price.  Some  years  ago,  one  of 
these  widely-advertised  prescriptions  called 
for  an  amount  of  cocaine,  at  that  time  almost 
an  unknown  alkaloid,  which  would  have  been 
worth  at  least  five  times  the  exorbitant  sum 
charged  by  the  institute  for  the  whole  pre- 
scription ;  but  lately  cocaine  has  become 
comparatively  common  and  cheap,  and  the 
"staff"  of  consulting  physicians"  will  be 
obliged  to  invent  a  new  alkaloid  for  their 
wonderful  gratuitous  medicine. 

It  is  hardly  necessary  to  say  that  all  these 
concerns  are  frauds  of  the  worst  description, 
and  are  simply  the  clever  advertisement  of 
some  quack  doctor  with  ingenuity  enough  to 
vary  the  usual  style  of  the  announcement  of 
his  skill  to  cure  all  diseases,  especially  those 
which  have  no  existence  save  in  the  imagina- 
tion. That  they  do  an  extensive  and  profita- 
ble business  is  evident  from  the  large  sums 
which  they  pay  for  advertising,  for  newspaper 
publishers  are  generally  very  practical  men, 
and  not  inclined  to  give  credit  in  such  cases. 
Working,  as  they  do,  in  many  cases,  upon  the 
fears  and  imagination  of  young  and  inexpe- 
rienced persons,  tiiey  have  a  feady  means  of 
filling  their  pockets  at  the  expense  of  their 
unfortunate  victims.  Some  of  the  letters  we 
have  received  from  the  patrons  of  these  men 
are  really  pitiful,  and  show  to  what  an  extent 
this  .sort  of  rascality  flourishes. 

The  warning  has  often  been  given  in  these 
columns  to  avoid  all  doctors  who  advertise 
their  practice  or  their  cures  in  the  newspapers, 
now  matter  how  plausible  they  may  appear, 
or  what  inducements  they  hold  forth,  and  a 
similar  caution  may  be  given  in  regard  to 
those  equally  dangerous  men  who  hide  their 
evil  designs  under  the  name  of  a  "  College " 
or  "Institute." 


MEDICAL  INSTITUTES. 
A  NOTORIOUS  form  of  quackery  is  found  in 
the    advertisements  so  common   in  the    daily- 
press,  and  especially  in    country    newsapers. 


[Original  in  The  Popular  Scitnce  Jf.ws.] 
HYPNOTISM  IN  ANIMALS. 

BY    ANNA    HINRICHS. 

Hypnotism  has  taken  our  people  by  storm.  Like 
that  disturbance  of  the  elements  in  Nature,  it  burst 
upon  us  with  an  awful  intensity.  Though  it  has 
swept  over  the  country  in  fitful  fury,  it  has  not  been 
of  short  duration,  neither  does  it  result  in  a  peaceful 
calm. 

The  term  "hypnotism"  is  coined  from  the  Greek 
word  hypnos,  signifying  sleep.  It  is  self-explanatory. 
A  "  subject"  susceptible  to  the  power  of  the  hypno- 
tizer  becomes  his  automatic  machine.  For  the  time 
being,  the  subject  is  not  endowed  with  the  liberty  of 
his  mental  faculties.     His  individual  will  is  slave  to 
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that  of  his  hypnotizer.  He  does  not  intelligently 
see  or  hear.  He  is  free  to  move,  yet,  being  destitute 
of  will-power,  is  unable  to  do  so,  until  thus  c&ni- 
manded  by  the  master  of  his  will.  Temporarily, 
his  is  a  dream  existence.  He  is  in  an  hypnotic 
sleep,  which  lasts  from  a  few  minutes  to  to  a  quarter 
of  an  hour  or  longer.  While  in  this  condition,  he 
is  entirely  unconscious  of  his  startling — oft-times 
highly  ridiculous — actions.  The  hypnotizer  makes 
his  subject  discern  the  most  ferocious  of  beasts  in 
the  inanimate  chair  before  him.  In  sanguine  faith 
he  accepts  from  him  the  proffered  broom-stick  and 
paper-knife  as  effective  weapons  of  defense. 

At  sight  of  this,  the  skeptic  exclaims,  "Possum!" 
— that  the  hypnotizer  and  his  victim  are  conniving 
with  each  other.  But  the  hypnotizer  dispels  further 
doubt  by  making  the  sleep  so  profound  that  catalep- 
tic tetanus  of  the  muscular  system  takes  place.  In 
such  a  case  the  physiological  deportment  of  the  sub- 
ject is  almost  miraculous.  A  limb,  an  arm,  or  half 
the  body,  may  be  tetanized,  and  made  to  act  entirely 
independent  of  its  complement.  When  the  whole 
body  has  been  tetanized  it  will  maintain  the  most 
trying  of  positions  for  many  minutes ;  positions 
which  the  professional  athlete  would  find  it  ex- 
tremely difficult  to  assume.  The  tetanized  subject 
is  utterly  oblivious  to  the  pain  and  discomfort  of  his 
awkward  postures.  At  all  events,  in  this  instance, 
the  behavior  of  the  subject  is  genuine. 

Should  there  yet  remain  a  possibility  of  fraud,  it 
is  effectually  eliminated  by  hypnotic  experiments  on 
animals.  The  simplest  and  best  known  instance  of 
hypnotism  in  animals  is  the  experiment  first  de- 
scribed, more  than  two  centuries  ago,  by  the  noted 
Jesuit,  Father  Athanasius  Kircher,  of  Fulda,  Ger- 
many. In  his  work,  published  in  1646  at  Rome, 
under  the  title,  Ars  Magna  Lucis  et  Umbrce,  he 
describes  this  experiment,  under  the  heading  of 
Eocperimentum  Mirahile  de  ImagiuaUone  Gallina, 
or  experiment  on  the  marvellous  imagination  of  the 
hen. 

He  first  ties  the  feet  of  a  hen,  and  then  lays  the 
animal  on  the  floor.  After  considerable  struggling, 
and  not  a  little  noise,  the  hen  evidently  comes  to 
the  conclusion  that  further  resistance  is  useless  and 
escape  impossible.  It  gradually  quiets  down,  sur- 
rendering itself  to  the  victor.  Now  Father  Kircher 
drew  a  chalk  line,  from  each  eye  of  the  hen,  along 
the  floor  for  some  distance,  and  cut  loose  the  tie. 
Although  no  tangible  hindrance  any  longer  held  the 
hen,  it  still  remained  in  the  same  position  without 
stirring ;  it  even  remained  though  he  tried  to  chase 
it  by  noise.  So  much  as  to  the  facts,  which  anyone 
can  readily  verify  by  repeating  this  experiment. 

The  learned  Jesuit  father  also  furnished  an  expla- 
nation of  this  notable  fact.  He  says  that  the  vivid 
imagination  of  the  hen  takes  the  chalk  line  for  a 
ribbon,  and  thus  thinks  itself  tied  down,  though  the 
real  ribbon  has  been  cut  from  the  legs.  This  ex- 
planation is  entirely  erroneous,  for  the  experiment 
succeeds  very  well  without  even  t^'ing  the  feet  or 
drawing  a  chalk  line.  Take  a  chicken,  hold  it  down 
in  a  stooping  position,  with  light  but  firm  and 
unyielding  force.  Gently  stretch  the  neck  forward 
and  down ;  hold  it  for  a  little  while  in  this  position, 
till  the  chicken  will  have  ceased  its  struggles,  which 
must  not  be  successful,  by  reason  of  the  firm  hold 
of  the  experimenter.  You  may  now  remove  your 
hands;  the  chicken  will  continue  to  remain  un- 
moved and  perfectly  quiet  in  the  position  given. 
But,  while  the  experiment  succeeds  when  made  in 
this  manner,  success  is  more  easily  attained  if, 
before  removing  both  hands,  a  chalk  line  is  drawn 
from  the  beak  forward.  In  this  condition  the  ani- 
mal is  said  to  be  hypnotized,  or  in  the  hypnotic 
state.  At  times  the  hypnosis  is  so  deep  that  the 
chicken  does  not  awaken  even  if  pushed,  and  may 


remain  in  this  state  when  gently  turned  over  upon 
its  back.  In  this  last  case,  however,  it  continues  to 
keep  its  head  unmoved,  in  the  original  position, 
turning  the  neck  without  moving  the  head.  The 
eyes  remain  open,  and  respiration  continues — deep 
and  rather  frequent.  After  a  while,  it  will  come  to 
and  escape.  If  sufficiently  disturbed,  especially  by 
noise,  it  also  comes  to  and  flies  away. 

Prof.  Czermak,  of  Leipzig,  many  years  ago,  made 
special  investigations  on  hypnosis  of  birds.  He 
operated,  not  only  on  chickens,  but  also  on  turkeys, 
pigeons,  all  sorts  of  small  birds,  and  even  on  a 
swan.  He  succeeded  in  hypnotizing  all  of  these. 
The  small  songsters  of  the  garden  were  particularly 
sensitive  to  his  operations.  In  fact,  it  is  an  old 
trick  among  bird  fanciers  and  dealers  to  put  these 
birds  forcibly  upon  their  backs,  and  hold  them  in 
that  position  for  a  few  minutes;  they  will  then 
remain  in  that  position  in  the  open  hand,  and  make 
no  eftbrt  to  escape,  being  really  hypnotized.  Ex- 
periments on  pigeons  did  not  at  first  succeed.  The 
pigeon  persisted  in  flying  away  after  having  been 
subjected  to  the  treatment  which  promptly  hypno- 
tized the  chickens  and  other  birds.  But  Czermak 
found  that,  when  holding  a  pigeon  down  with  his 
left,  he  need  only  bring  a  finger  of  his  right  hand 
to,  and  in  front  of,  the  eyes  of  the  pigeon,  to  see  it 
promptly  hypnotized.  Fastening  a  match  or  a 
piece  of  cork  on  the  head,  close  in  sight  of  and 
above  the  eyes,  was  especially  effective.  This  shows 
that  hypnosis  is  greatly  facilitated  by  compelling  the 
eyes  to  fixedly  look  at  a  near,  distinct  object.  This 
readily  fixes  the  eyesight,  and  produces  the  sleep- 
like condition  called  hypnosis.  Even  suddenly  and 
closely  pointing  the  finger  at  a  pigeon,  causes  it  to 
succumb  to  this  hypnotic  sleep. 

After  having  once  been  hypnotized,  a  bird  is  much 
more  ready  to  fall  into  that  state  than  at  first. 
Tiius,  a  hen  need  only  be  pressed  down  gently  a 
second  time ;  or,  if  the  last  hypnosis  was  quite 
recent,  the  hand  need  not  even  touch  her,  so  that 
the  riew  state  recurs  in  response  to,  apparently,  a 
mere  gesture  or  motion  without  contact. 

Even  the  cray-fish  is  subject  to  hypnosis.  Take 
a  European  river  cray-fish,  stand  him  on  his  head 
and  fore  claws,  and  hold  him  so  for  a  short  time; 
ere  long  he  will  give  up  all  struggle  and  remain 
standing  in  the  hypnotic  state.  Putting  a  small 
basket  full  of  these  animals,  in  that  condition,  on  a 
table,  furnishes  a  strange  sight  indeed.  Presently 
they  come  to,  one  by  one  "  unbending"  and  run- 
ning away.  Of  course,  if  "  demagnetizing  strokes  " 
are  made  from  head  to  tail,  upwards,  at  a  short  dis- 
tcnce  from  the  hypnotized  cray-fish,  he  will  come 
to  as  well  as  if  left  to  himself;  but  the  unsuspecting 
observer  might  falsely  be  induced  to  ascribe  a 
special  power  to  this  motion  of  the  hand. 

Frogs  have  also  been  hypnotized,  but  in  a  some- 
what different  manner.  A  frog  is  not  specially 
affected  by  being  placed  on  his  back, — he  promptly 
turns  over  and  leaps  off.  Dr.  Lewissohn,  of  Berlin, 
however,  found  that  by  firmly  tying  a  thread  about 
its  fore  legs,  near  the  feet,  and  then  putting  the 
frog  on  his  back,  he  would  remain  in  that  position, 
even  after  the  thread  had  been  cut.  He  then  lies 
still,  as  if  robbed  of  his  will,  as  if  he  had  lost  all  the 
little  intelligence  he  possessed,  or  as  if  sleeping 
with  open  eyes;  indeed,  he  is  in  hypnosis.  Special 
physiological  experiments  convinced  Dr.  Lewissohn 
that  the  result  is  due  to  an  effect  on  the  sensory 
nerve-fibres,  distributed  in  the  skin  of  the  frog,  at 
the  point  where  it  was  tied. 

In  Czermak's  experiments  on  chickens,  he  some- 
times changed  the  position  of  the  head,  raising  or 
lowering  it  by  gentle  force,  and  the  bird  would  not 
only  follow  the  motion  as  if  the  neck  were  of  yield- 
ing wax,  but  would  retain  the  position  given  as  if 


the  neck,  after  the  hand  was  withdrawn,  were  of 
iron.  This  is  clearly  the  condition  of  catalepsy,  as 
has  been  seen  in  studying  experiments  on  the 
human  subject. 

By  gentle,  but  unyielding  force,  assisted  by  cer- 
tain actions  on  sensory  nerves  of  the  skin,  greatly 
facilitated  by  a  definite,  very  near,  bright  object,  on 
which  the  eyes  are  fixed,  birds  and  otl^f  r  animals 
readily  fall  into  a  state  of  apparent  sleep.  While  in 
this  sleep  they  loose  their  will  of  voluntary  motion, 
and  even  disregard  noise  that,  in  a  normal  state, 
would  greatly  frighten  them.  They  are  in  a  state 
of  hypnosis,  from  which  they  gradually  recover,  and 
which  they  assume  with  more  readinesi  at  each  suc- 
cessive time. 

«♦► 

[Original  in  The  Popular  Science  Netos.'] 

INSTINCT  THE  GUIDE  TO  DIET. 

BY  M.  J.   GORTON. 

The  records  of  science,  as  of  history,  tell  the  story 
of  ceaseless  change.  Life  and  death,  success  and 
failure,  progress  and  retrogression,  are  not  fixed 
quantities,  but  subject  to  variations.  The  right  of 
yesterday  is  often  the  wrong  of  today.  Posterity 
reverses  the  verdict  of  contemporaries,  and  science 
— the  classified  and  proven  knowledge  of  the  human 
race — is  found  to  be  in  some  instances  the  handmaid 
to  instinct. 

Huxley  says  that  "Nature's  discipline  is  not  even 
a  word  and  a  blow,  and  the  blow  comes  first,  but 
the  word  without  the  blow."  She  lays  her  lash 
unsparingly  upon  the  wise  and  the  unwise,  like  a 
second  Herod  slaying  many  children  to  obtain  the 
destruction  of  a  single  obnoxious  one.  However, 
it  is  true  that  science  has  grown  wise  with  experi- 
ence, and  in  many  cases  has  changed  from  the 
method  of  dictating  exact  formula,  and  accepts  the 
now  accepted  position  of  handmaid  to  instinct  and 
the  interpreter  of  natural  desires.  This  is  seen  and 
acknowledged  by  the  wise  physiologist,  when 
attempting  to  lay  down  dietetic  laws.  The  digestive 
"struggle  for  existence"  is,  indeed,  a  "survival. of 
the  fittest,"  and  the  law  of  instinct  is  the  guide  to 
the  normal  state. 

Dr.  Edward  Smith,  a  well-known  and  highly 
credited  authority,  who  spent  much  time  and  pub- 
lished many  well  received  works  on  various  physio- 
logical subjects,  says  in  reference  to  the  inclination 
or  dislike  to  special  articles  of  diet:  "It  is  known 
that  whilst  there  is  a  general  correspondence  among 
men  in  the  food  they  desire,  there  are  many  excep- 
tions, both  in  the  healthy  and  diseased  system.  In 
my  inquiries  I  found  that  with  a  disrelish  for  an 
article  of  food  there  was  less  influence  from  it  than 
under  ordinary  circumstances;  so  that  in  reference 
to  milk,  the  effect  of  every  element  of  it  was  less  on 
another  gentleman  who  took  part  in  my  experiments 
than  on  myself,  and  neither  he  nor  any  member  of 
his  family  can  take  milk  or  cheese.  Hence  appetite 
for  food  is  the  expression  not  only  of  desire,  but  of 
fitness.  Moreover,  it  was  found  that  in  the  same 
person  the  various  substances  which  were  disliked 
had  a  common  mode  of  action ;  also  that  with  this 
disrelish  there  was  an  unusual  enjoyment  of  some 
other  article  having  a  similar  mode  of  action.  Thus 
one  disliking  milk  and  sugar  was  very  fond  of  tea. 
It  is,  therefore,  very  questionable  how  far  it  is 
proper  to  induce  a  person  to  take  that  which  he  dis- 
relishes. An  important  meaning  is  shown  to  exist 
in  that  which  is  commonly  regarded  as  irrational  or 
capricious." 

So  if  we  apply  our  present  principles  of  physiology 
to  diet,  we  enlarge  our  liberty  as  we  understand  the 
demand  made  by  appetite  supplied  by  instinct. 
That  philosopher  was  right  who  declared  that  health 
purchased  by  a  strict  adherence  to  diet  of  so  much 
weight  and  of  just  such  and  such  a  kind,  irrespective 
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of  the  desire  for  certain  kinds  of  food,  is  but  a 
tedious  disease.  To  be  led,  then,  bj  the  law  of  nat- 
ural inclination  in  the  choice  of  food  is  a  law  of 
instinct,  which  should  prevail  in  the  dietetic  code. 
There  should  be  an  interval  of  an  appreciable  length 
of  time  in  the  taking  of  food,  that  the  assimilation 
of  food  into  blood,  which  goes  on  alternately  with 
digestion,  should  have  an  opportunity  for  the  pro- 
cess. To  digest  food  well,  it  should  be  eaten  under 
the  best  method  to  secure  digestion — social  enjoy- 
ment. Around  the  table  there  should  be  friends, 
and  the  instinct  of  social  life  enjoyed.  The  old 
proverb  about  chatted  food  is  already  half  digested, 
is  an  admitted  physiological  law. 

The  problem  to  be  solved  is  to  take  the  rough, 
natural  material  from  the  storehouse  of  nature,  and 
proceed  to  build  the  human  frame,  transforming  the 
materials  that  are  used  into  life,  and  to  supply  the 
force  needed  to  secure  its  mechanical  apparatus. 
There  are  quite  a  number  of  organs  of  the  most 
delicate  and  elaborate  construction  provided  and 
made  to  co-operate  to  achieve  this  end.  If  the  body 
was  a  wondertul  machine,  regulated  by  well-known 
mechanical  laws,  science  could  dictate  the  exact 
amount  of  material,  the  exact  time  for  feeding  the 
machine,  and  predict  the  exact  result  in  action, 
force,  and  mental  surplus,  and  the  physician  could 
be  perfectly  exact  in  his  methods  of  dealing  with 
"the  ills  which  flesh  is  heir  to."  But  the  term 
assimilation,  used  as  a  term  expressing  the  work  of 
the  digestive  apparatus,  isof  wonderful  significance. 
Assimilation  is  a  modification  of  the  food  supplied, 
taking  such  portion  of  the  material  as  is  like  the 
kind  which  is  to  be  added  to,  and  adopting  it,  and 
rejecting  such  portions  as  are  unlike.  To  accom- 
plish this,  the  material  is  raised — vitalized — bv  suc- 
cessive steps,  to  be  able  to  add  to  the  new  organism. 
Much  depends  on  the  mode  of  expenditure  of  this 
material,  what  kind  and  quality  is  necessary  for  the 
building.  If  the  athlete  thrives  best  on  the  strong- 
est food,  brain  work  requires  a  different  regimen, 
and  the  nursing  mother  still  a  quite  diflFerent  course, 
— although  all  demand  the  material  which  will  most 
easily  each  of  his  kind  supply  in  the  work  of  recon- 
struction. 

So  far  as  these  obscure  laws  are  known,  it  seems 
to  be  a  fact  that  in  mental  toil  there  is  no  less  waste 
of  force  and  material,  but  there  is  not  the  same  ease 
in  taking  of  the  new  or  raw  products  supplied  and 
reconstructing  the  waste.  For  the  law  of  existence 
seems  to  be  to  secure  a  balance-sheet,  between  the 
growth  and  development,  and  the  loss  or  decomposi- 
tion of  the  human  frame,  and  in  the  vigorous  result 
of  this  law  consists  the  health  of  mankind. 

Another  concomitant  which  plays  an  important 
part  in  securing  a  good  digestion  is  a  serene  mental 
life.  The  brain  is  the  seat  of  more  trouble  in  the 
disturbance  of  the  digestive  action  than  the  larder. 
Monotonous  and  despondent  people,  with  restless- 
ness of  spirit,  oppressed  by  care,  full  of  worry  and 
agitation,  are  ever  the  prey  to  poor  appetites  and 
indigestion.  The  food  supply  is  criticised,  when  a 
change  of  scene  and  occupation  afford  immediate 
relief. 

Perhaps  one  of  the  most  antagonistic  symptoms 
to  combat  is  that  over  and  excessive  carefulness 
which  is  ever  occupied  with  the  questions  :  What 
shall  I  eat.'  When  shall  I  eat?  How  often  shall  I 
eat.'  When,  where,  how  shall  I  drink?  Let  instinct 
settle  the  questions.  Science  may  manipulate  a 
perfect  machine,  and  the  automaton  will  respond 
perfectly,  but  there  is  a  veiled  spirituality,  an  added 
moral  language,  which  instinct  whispers  ever  to  the 
human  being,  and  her  laws  are  Nature's  laws  and 
may  not  be  broken  with  impunity. 


See  Club  List  on  the  third  page. 
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MONTHLY     SUMMARY     OF     MEDICAL 

PROGRESS. 

BY    W.    S.    WELLS,    M.    D. 

T.  Pridgin  Teale,  F.  R.  S.,  etc.,  delivered  the 
address  in  surgery  at  the  late  meeting  of  the  British 
Medical  Association,  choosing  as  his  subject,  "De- 
tail in  Surgery."  Speaking  of  ligature  of  arteries, 
he  said  : 

"It  happened  not  long  ago  that  I  had  to  deal  with 
a  wound  of  the  brachial,  at  the  bend  of  the  elbow. 
Esmarch's  tourniquet  enabled  me  to  easily  expose  to 
the  eye  a  longitudinal  slit  in  the  artery.  I  applied 
a  ligature  on  both  sides  of  the  puncture.  There 
were  then  clearly  exposed  to  view  the  two  ligatures 
and  about  half  an  inch  of  the  artery  containing  the 
"slit.  It  occurred  to  me  to  divide  the  artery  between 
the  ligatures,  and  so  to  relieve  the  obvious  tension. 
I  then  appreciated  what  I  had  nevt  r  before  realized 
in  connection  with  ligature  of  an  artery, — the 
immense  elasticity  of  the  arterial  coats.  The  sepa- 
rated ends  receded  fully  half  an  inch  from  one 
another.  The  question  at  once  occurred  to  me : 
Can  it  be  right  ever  to  tie  an  artery  by  a  single 
ligature,  and  to  leave  this  powerful  force  of  elasticity 
to  act  upon  ulceration  of  the  coats  and  gaping  of 
the  ulcer,  with  the  risk  of  final  disturbance  by 
retraction  of  the  divided  ends  when  ulceration  has 
completed  its  work?  May  we  not  find  here  an 
explanation  of  the  numerous  failures  of  ligatures  of 
the  great  arteries,  twenty  or  thirty  years  ago,  and  of 
the  fatal  secondary  hemorrhages,  chiefly  from  the 
distal  end?  Secondary  hemorrhage  and  fatal  re- 
sults will,  by  this  plan  of  dividing  the  artery  between 
the  ligatures,  be  thereby  rendered  extremely  im- 
probable. Recently  I  assisted  my  friend,  Mr.  R. 
N.  Hartley,  in  a  case  in  which  he  first  ligatured  the 
femoral,  and,  a  week  later,  the  external  iliac  on  the 
same  side  in  the  same  patient.  On  both  occasions 
he  doubly  tied  and  divided  the  artery,  with  admira- 
ble results.  This  principle,  proposed  by  Abernethy 
and  afterwards  forgotten,  has  recently  been  restored 
to  practice  at  St.  Bartholomew's  Hospital  by  Mr. 
Walsham,  and  is,  I  believe,  practiced  elsewhere. 
May  we  not  call  this  'a  detail'  in  the  operation  of 
tying  an  artery?  Does  it  not  embody  a  principle — 
the  principle  of  physiological  rest?  Are  we  to 
recognize  and  act  upon  the  fact  of  the  elasticity  of 
an  artery?  or  are  we  to  ignore  it,  and  thus  place  our 
patient  at  the  mercy  of  elastic  drag,  tension,  ulcera- 
tion, retraction  when  liberated,  and  secondary 
hemorrhage?" 

Mr.  Teale  regards  this  principle  of  rest  as  an 
important  factor  in  the  healing  of  any  tissue. 


In  another  portion  of  this  address,  speaking  of  the 
sphincter  ani  in  the  surgery  of  the  rectum,  Mr. 
Teale  said : 

"There  is  a  detail  in  operations  on  the  rectum  or 
anus,  which,  rightly  carried  out,  contributes  very 
greatly  to  ease  in  operating,  to  the  comfort  of  the 
patient  after  the  operation,  and  to  the  permanency 
and  perfection  of  the  result.  As  a  preliminary  step, 
in  every  operation  on  the  rectum  or  anus,  there 
should  be  dilatation  of  the  sphincter  ani  by  the 
fingers.  First  and  most  conspicuous  in  this  relation 
are  bleeding  piles.  Some  twenty-five  years  ago  I 
was  asked  to  operate  for  bleeding  piles  on  a  gentle- 
man about  thirty  years  of  age.  On  mentioning  the 
case  to  my  father,  he  said  :  'Dilate  the  sphincter, 
and  most  likely  you  will  never  have  to  operate  on 
the  piles; — they  will  be  cured.'  His  anticipation 
proved  to  be  correct.  His  advice  was  acted  upon, 
and  the  gentleman  has  remained  well  to  the  present 
time.  So  late  as  in  1887  did  M-  Verneuil  bring  this 
subject  as  a  novelty  before  a  meeting  of  surgeons  in 
Paris,  nearly  all  of  whom  were  entirely  ignorant  of 


the  question.  I  now  rarely  operate  on  internal 
haemorrhoids  without  having  previously  tested  the 
effect  of  simple  stretching  of  the  sphincter.  The 
stretching  at  once  displays  the  piles  to  view,  and 
places  them  in  a  ready  position  for  being  seized  and 
dealt  with.  Another  advantage  is  that,  after  the 
operation,  the  parts  remain  at  rest,  and  the  wounded 
tissues  are  not  liable  to  protrude  and  be  strangled 
by  a  resentful  sphincter.  Also,  if  there  be  bleeding, 
there  is  great  facility  for  escape  and  discovery  of  the 
blood,  and  therefore  less  danger  of  concealed  hem- 
orrhage, which  may  fill  the  rectum  with  a  large 
clot,  perhaps  only  to  be  suspected  from  the  pallor 
and  feeble  pulse  of  the  patient.  A  further  advantage 
is  that  wounded  and  granulating  surfaces  within 
the  rectum  are  not  interfered  with  or  kept  in  a  pain- 
ful or  irritable  state,  after  the  fashion  of  fissure,  by 
an  over-active,  excitable  sphincter.  Two  cases 
have  recently  been  under  my  care  in  which  long- 
continued  suffering,  after  removal  of  piles  without 
stretching  of  the  sphincter,  was  at  once  cured  by 
simple  dilatation.  This  dilatation  is  an  equally 
important  preliminary  in  treating  fistula  in  ano." 


HiLDEBRAND  (ZtscJir.  fiir  Chir.)  reports  three 
cases  of  operative  interference,  in  Koenig's  Clinic, 
in  which  congenital  defects  existed  in  the  cranial 
vault,  with  protrusion  of  its  contents.  He  recom- 
mends the  following  rules  in  operating:  In  all 
cases  of  cerebral  and  spinal  herniae,  when  the  con- 
tents of  the  sac  are  fluid,  incise,  evacuate  its  contents, 
and  remove  it.  If  the  contents  be  brain  substance, 
it  should  be  reduced,  if  possible,  and  held  so  with  a 
truss.  If  irreducible,  the  contents  should  be  excised. 
Ligation  of  the  sac  base,  without  opening  it,  is  only 
to  be  done  with  meningoceles  containing  only  small 
amounts  of  cerebrum.  Escape  of  cerebro-spinal 
fluid  is  avoided  by  immediate  introduction  of  the 
finger  through  the  incision  in  the  sac,  and  occlusion 
with  its  tip  of  the  communication  between  it  and 
the  interior  of  the  skull.  An  elevated  position  of 
the  seat  of  operation,  and  narcosis,  are  considered 
advantageous. 


Benzoated  chloroform  is  suggested  by  Dr.  B. 
W.  Richardson,  in  the  Asclepiad,  as  an  antiseptic  of 
considerable  service  in  the  treatment  of  fetid 
wounds.  It  is  made  by  dissolving  three  drachms 
of  pure  benzoic  acid  in  twelve  ounces  of  chloroform. 
After  the  bandage  has  been  applied,  he  directs  a 
fluid  drachm  of  the  solution  to  be  poured  over  the 
ulcer,  the  deodorizing  effect  being  of  the  best  char- 
acter. It  is  equally  efficient  in  removing  fetid 
exhalations  of  the  feet.  Used  like  eau  de  cologne, 
he  finds  it  advantageous  to  rub  over  the  hands  at  a 
post-mortem  examination,  and  for  similar  purposes 
where  a  disinfectant  is  required. 

Prof.  Billroth,  of  Vienna,  (London  Lancet),  has 
written  an  article  on  the  dangers  of  carbolic  acid. 
He  says : 

"I  have  lately  seen  four  cases  in  which  flngers 
which  had  suffered  insignificant  injury,  became 
gangrenous,  through  the  uncalled  for  application  of 
carbolic  acid.  The  acid  may  not  only  cause  inflam- 
mation and  gangrene,  but  also  blood  poisoning, 
and  so  may  prove  fatal.  It  ought  never  to  be  used 
without  the  advice  of  a  surgeon.  The  best  antidote 
in  carbolic  acid  poisoning  is  soap,  which  should  be 
taken  immediately — dissolved  in  warm  water — and 
repeatedly,  until  all  symptoms  of  poisoning  have 
disappeared." 


In  fractures  of  the  radius  above  the  insertion  of 
the  pronator  radii  teres.  Prof  Brinton  (Col.  and 
Clin.  Record)  directs  the  hand  to  be  in  extreme 
supination,  and  the  application  of  an  anterior  angu- 
lar splint. 
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Prof.  Semmola,  in  a  lecture  delivered  at  the 
University  of  Naples,  has  again  called  attention  to 
his  method  of  treatment  of  cirrhosis  of  the  liver. 
The  method  is  very  simple,  and  consists  in  the 
enforcement  of  a  pure  milk  diet,  no  solid  food  what- 
ever being  allowed.  It  is  only  in  the  earlier  stages 
of  the  disease  that  a  cure  can  be  expected — before 
•trophy  of  the  organ  has  advanced. 

Prof.  Stokvis,  of  Amsterdam,  has  recently  per- 
formed some  experiments  on  the  action  of  certain 
medicines  upon  the  heart  of  cold-blooded  animals, 
the  heart  being  isolated  from  the  body  of  the  ani- 
mal. He  observed  that  digitalis  produces  on  the 
heart,  thus  isolated,  an  augmentation  in  the  fre- 
quency and  energy  of  its  contractions ;  it  acts  on  the 
vaso-motor  centre,  and  on  the  muscular  fibres, 
giving  rise  to  augmentation  of  the  blood-pressure. 
He  infers  from  these  effects  that  digitalis  is  indicated 
when'the  pulse- is  frequent,  small,  irregular,  when 
there  is  accumulation  of  venous  blood,  and  when 
diuresis  is  diminished.  Strophanthus  is  more  active 
than  digitalis,  but  has  no  influence  on  the  vaso- 
motor centre,  the  augmentation  of  blood-pressure 
being  due  to  its  stimulant  action  on  the  heart. 
Adonis  vernalis  and  convallaria  majalis  act  with 
less  persistence  than  digitalis.  Sparteine  diminishes 
the  force  of  the  heart  and  does  not  act  on  the  vaso- 
motor centre. 


In  the  treatment  of  mental  diseases,  the  American 
Journal  of  Medical  Sciences  refers  as  follows  to  the 
use  of  hypnotics,  sedatives,  and  motor  depressants  : 

"Paraldehyde  is  the  purest  and  least  harmful 
hypnotic  yet  introduced,  when  insomnia  is  marked 
and  intractable.  Urethran  and  sulphonal  cannot 
compare  with  it.  Opium  and  chloral  have  special 
dangers  and  disadvantages. _,  j^  A  combination  of 
cannabis  indica  and  the  bromides  is  the  best  and 
least  harmful  of  the  general  sedatives ;  and  hyoscin 
is  the  best  pure  motor  depressant,  but  it  needs  great 
care." 


Dr.  Goodheart  (British  Medical  Journal)  has 
used  pilocarpine  successfully  in  relieving  the  itching 
of  jaundice  in  six  cases,  with  not  a  single  failure. 
One  patient  had  one-third  of  a  grain  injected,  and 
always  with  this  result, — that  during  the  first 
twenty-four  hours  he  was  quite  free,  the  second  he 
was  fairly  free,  and  the  third  he  was  considerably 
troubled  again,  and  the  dose  had  to  be  repeated. 
When  it  is  considered  that  there  is  really  nothing 
that  can  be  relied  upon  to  relieve  this  distressing 
symptom  of  jaundice.  Dr.  Goodheart's  plan  may 
prove  of  service. 

Dr.  H.  Shirmer,  of  Mount  Carroll,  111.,  writes 
to  the  Medical  Record  an  account  of  a  case  of  deli- 
rium tremens,  in  which  tonic  spasms  were  but  par- 
tially overcome  by  the  inhalation  of  six  ounces  ol 
chloroform.  He  then  gave  chloroform  internally 
in  teaspoonful  doses  every  fifteen  or  twenty  minutes. 
Six  of  these  controlled  the  patient,  and  the  next  day 
he  was  able  to  go  out,  though  not  entirely  recovered 
from  his  two  weeks'  spree.  He  was  a  large,  muscu- 
lar man,  and  there  was  no  question  that  the  convul- 
sions resulted  from  excess  of  alcohol. 


Djt.  R.  jAMiN  (Abeille  Med.)  reports  favorable 
results  from  the  electrical  treatment  (eleven  applica- 
tions) in  a  case  of  nocturnal  enuresis  in  a  girl  ot 
fifteen,  and  in  whom  no  amelioration  had  been 
obtained  by  prolonged  medicinal  treatment.  He 
used  direct  laradization  with  an  olive-tipped  bougie 
applied  to  the  urethra,  after  the  advice  of  Guyon. 


Dr.   P'lasher,   (Algem.  Med.  CeiUr.  Zeitung),  for 
the  treatment  of  ha;matemesis,  considers  hot  water 


the  safest  and  most  efficient  remedy.  He  gives  it  in 
successive  quantities  of  one-half  to  three-fourths  of 
a  tumblerful,  and  as  hot  as  can  be  borne.  Coagula- 
tion of  the  blood  occurs  quickly,  as  shown  by  the 
subsequent  vomiting  of  pieces  of  clot,  which  are 
discharged  without  further  hemorrhage. 

Dr.  George  C.  Irwin,  Sabetha,  Kan.,  {Arch. 
Ped.),  reports  a  case  of  uncomplicated  pertussis, 
with  severe  laryngeal  spasms  of  hourly  occurrence, 
in  an  infant  three  months  old.  Other  remedies 
having  failed,  he  gave  phenacetin  in  half-grain 
doses  in  ten  drops  of  glycerine,  which  is  a  solvent. 
It  gave  immediate  relief,  being  repeated  every  four 
hours. 


Dr.  a.  Bowie  (London  Lancet)  has  successfully 
emploj'ed  small  doses  of  tincture  of  nux  vomica  in 
cases  of  heart  failure  of  an  alarming  character.  The 
doses  should  be  repeated  every  half  hour  at  first, 
and  gradually  at  longer  intervals.  Other  treatment 
as  may  be  indicated. 

Dr.  Imossi  (Bui.  Oen.  de  Therap.)  recommends 
the  employment  internally  of  tincture  of  iodine,  ten 
drops,  twice  daily,  for  adults,  for  the  dispersion  of 
warts,  and  gives  successful  cases. 


MEDICAL  MEMORANDA. 

According  to  the  eminent  physiologist,  M.  Sap- 
pey,  the  stomach  contains  five  million  of  glands  by 
which  the  gastric  juice  is  secreted,  and  a  few  others 
which  secrete  only  mucus. 

Foundlings  as  Freight. — The  Russian  Minister 
of  the  Interior  has  just  issued  an  ordinance  to  all 
railway  officials  prohibiting  the  further  packing  of 
small  children  in  baskets  and  forwarding  them  to 
the  foundling-houses  in  the  great  towns  as  hand- 
luggage.  The  children  were  often  packed  as  many 
as  eight  in  one  basket.  The  object  of  shipping  the 
poor  waifs  in  this  way  was  to  avoid  the  payment  of 
fare,  as  it  appears  that  the  rules  of  the  Russian  rail- 
ways always  require  payment  for  children  of  what- 
ever age  they  may  be. 

Increase  of  Suicides. — The  Washington  Life 
Insurance  Company  reports  a  decided  tendency  to 
increase  of  suicides  in  recent  years.  Shooting  is  the 
means  selected  in  about  ene-half  the  cases.  It  is 
more  frequent  among  the  young  than  among  the 
old,  and  on  this  account  the  company's  a  priori 
expectation  had  been  in  the  direction  of  a  decrease 
in  this  cause.  This  expectation  has  been  balked, 
and  the  writer  of  the  report  goes  so  far  as  to  say- 
that  the  increase  in  recent  years  has  not  been  purely 
a  matter  of  accident,  and  that  the  decisions  of  the 
courts  have  not  been  such  as  to  discourage  suicide 
among  the  insured. 

A  Very  Bold  Experimental  Operation  for 
the  removal  of  the  myxoedema  which  has  followed 
complete  removal  of  the  gland,  is  now  under  trial, 
according  to  the  Therapeutic  Gazette.  It  consists  in 
inserting  a  fresh,  healthy  piece  of  the  gland  in  the 
abdominal  cavity,  with  the  hope  that  it  may  form 
attachments  and  perform  its  mysterious  function. 
In  one  case,  probably  by  pressure  upon  the  large 
intestines,  the  inserted  mass,  after  the  complete 
healing  of  the  wound,  caused  such  violent  colicky 
attacks  that  it  had  to  be  removed,  but  in  most 
instances  no  evil  effects  have  followed  the  insertion. 
What  becomes  of  the  transplanted  gland  is  not  yet 
known.  A  case  was  recently  shown  that  had  been 
operated  upon  about  three  months  previously,  in 
which  the  presence  of  the  gland  in  the  abdomen 
could  apparently  be  still  demonstrated  by  palpa- 
tion, etc.,  and  in  which,  the  patient  asserted,  his 
general  condition  was  much  better  than  before  the 
abdominal  section. 
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The  American  Academy  of  Medicine  is  endeavoring  to  make 
as  complete  a  list  as  possible  of  the  Alumni  of  Literary  Col- 
leges, in  the  United  States  and  Canada,  who  have  received  the 
degree  of  M.  D.  All  recipients  of  both  degrees,  literary  and 
medical,  are  requested  to  forward  their  names,  at  once,  to  Dr. 
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Extract  of  report  from  the  celebrated  physician,  Erasmus 
Wilson  ; 

"Several  cases  of  incipient  consumption  have  come  under  my 
observation  that  have  been  cured  by  a  timely  use  of  'Liebig's 
Liquid  Extract  of  Beef  Tonic'  (Colden's.) 

"Erasmus  Wilson,  M.  D.,  F.  K.  S., 
"19  Henrietta  St.,  Cavendish  Sq.,  London  W." 


Dr.  H.  P.  Atherton,  Great  Barrington,  Mass.,  says:  "I 
have  been  using  and  prescribing  Hohsford's  Acid  Phos- 
phate for  a  number  of  years.  The  results  have  been  so  satis- 
factory as  to  justify  me  in  giving  it  my  imqualified  indorsement. 
I  have  found  it  a  refreshing  and  exhilarating  beverage  during 
summer  months.  In  a  case  of  reformed  inebriety,  I  have  ob- 
served its  restorative  effect  in  toning  up  the  system,  and  correct- 
ing the  nervous  derangement,  ot  the  subject." 
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[Original  in  The  Popular  Science  News.] 

NEWS  FROM  THE  NEBULA.* 

BY  PROFESSOR  C.  A.  YOUNG. 

On  looking  over  an  article  on  the  nebuliE 
which  I  wrote  for  the  Boston  Journal  of 
Chemistry  in  1873,  I  find  nothing  to  change, 
although  there  is  now  something  to  add.  In 
the  first  place,  several  hundred  new  nebulas 
have  been  discovered  within  the  sixteen  years, 
so  that  the  total  number  known  is  at  present 
well  above  8,000.  The  new  ones  are,  of 
course,  for  the  most  part,  extremely  faint, 
and  some  of  the  most  interesting  of  them  are 
quite  invisible,  even  in  the  largest  telescopes, 
— /.  e.,  the  eye  cannot  detect  them  :  but  they 
impress  themselves  upon  the  photographic 
plate,  and  so  come  to  our  knowledge.  For 
instance,  within  a  small  area  of  about  ten 
square  degrees,  in  and  near  the  constellation 
of  Orion,  Professor  Pickering  has  found  upon 

»Thc  engraving  illustrating  this  article  is  furnished  through 
the  courtesy  of  Messrs.  Ginn  &  Co.,  Boston,  the  publishers  of 
Professor  Young's  Elements  of  Astronomy,  a  text-book  for 
high  schools. 


his  star-plates  twelve  new  nebulae,  where 
eighteen  were  catalogued  before  ;  and  in  the 
cluster  of  the  Pleiades,  where  a  single  faint 
nebula  was  known  in  1873,  the  photographs 
show  wisps  of  nebula  attached  to  nearly  all 
the  larger  stars,  with  a  considerable  number 
of  smaller  nebula;  that  are  isolated. 

When  one  looks  through  a  telescope,  very 
little  is  gained  by  prolonging  the  gaze,  but 
upon  the  'photographic  plate  the  action  of 
light  acc'-.mulates  with  the  time.  By  merely 
lengthening  the  exposure  (in  some  cases  for 
several  hours)  an  eight-inch  glass  can  be 
made  to  bring  out  objects  which  the  eye  can- 
not reach  even  with  an  eighteen-inch  instru- 
ment. 

■^  The  gain  from  photography  is  by  no 
means  only,  or  even  chiefly,  in  the  number  of 
new  objects  ;  still  more  important  are  the  new 
features  which  the  photograph  reveals  in  cer- 
tain familiar  objects  which,  after  long  study 
in  the  old-fashioned  way,  were  supposed  to 
be  fairly  known. 

The  first  photograph  of  a  nebula  was  made 
by  Dr.  Henry  Draper  of  New  York,  in  Sep- 
tember, 1880.  His  very  first  picture  (of  the 
nebula  of  Orion)  was  by  no  means  poor ; 
but  he  soon  surpassed  it,  and  in  March,  1882, 
a  few  months  before  his  untimely  death,  he 
produced  one  which  is  not  much  inferior  to 
the  best  we  now  have.  W'ithin  the  last  two 
or  three  years,  Common  and  Roberts  in  Eng- 
land, and  Von  Gothard  in  Hungary,  have 
specially  distinguished  themselves  in  this  line 
of  work.  The  photographs  of  the  nebula  of 
Orion  which  Mr.  Common  has  already  made 
with  his  three-foot  reflector,  are  simply  mag- 
nificent, and  it  is  to  be  expected  that  with  his 
new  five-foot  instrument,  now  just  beginning 
its  serious  work,  still  more  remarkable  results 
will  be  attained. 

Mr.  Roberts'  photograph  of  the  nebula  of 
Andromeda  is  not  only  admirable  as  a  picture, 
but  it  has  brought  out  certain  new  and  most 
interesting  facts,  which  throw  a  flood  of  light 
upon  the  structure  and  nature  of  the  wonder- 
ful object.  Years  ago,  Mr.  Bond,  of  Cam- 
bridge, discovered  in  this  nebula  two  narrow 
dark  streaks,  or  "lanes,"  nearly  straight  and 
parallel  to  its  length, — for  the  form  of  the 
nebula  is  that  of  an  elongated  and  pretty 
regular  oval,  much  brighter  at  the  centre. 
In  the  new  photograph,  these  "lanes"  are 
seen  to  be  iflerely  the  more  conspicuous  j5or- 
tions  of  two  narrow,  oval,  dark  streaks,  or 


channels,  which  entirely  surround  the  central 
mass,  and  irresistibly  suggest  a  structure  like 
that  of  Saturn  encircled  by  his  rings — an 
almost  perfect  exemplification  of  Laplace's 
nebular  hypothesis.  One  eminent  astrono- 
mer, indeed,  has  gone  so  far  as  to  suggest  that 
the  two  small  companion  nebulas,  which  lie 
one  on  each  side  of  the  main  nebula  and  out- 
side the  lanes,  are  really  two  half-finished 
planets.  It  is  worth  noting  that  the  photo- 
graph shows  no  trace  of  the  "new  star" 
which  in  1885  so  suddenly  appeared  in  this 
nebula,  near  its  nucleus,  and  then  slowly 
faded  away.  The  fact  that  the  star  is  not 
visible  upon  the  plate  does  not,  however, 
demonstrate  its  absence  ;  its  invisibility  may 
be  due  simply  to  the  fact  that  the  region  of 
the  nebula  in  which  the  star  is  situated  is  so 
bright,  that  the  long  exposure  necessary  to 
bring  out  the  fainter  details  has  greatly  over- 
done this  portion  of  the  plate. 

One  of  the  most  serious  objections  to  astro- 
nomical photography  lies  precisely  here  :  the 
retina  possesses  a  far  greater  range  of  sensi- 
bility than  the  plate.  When  we  look  at  a 
nebula,  we  can  see  at  the  same  time  its  brighter 
and  its  fainter  regions,  as  well  as  the  glittering 
stars  which  here  and  there  are  scattered 
through  it.  The  highest  beauty  of  the  nebula 
of  Orion,  for  instance,  lies  in  the  contrasts 
and  gradations  between  the  splendid  stars  of 
the  "trapezium,"  the  curdled  clouds  of  green- 
ish light  which  envolope  them,  and  the 
impressive  blackness  of  the  "fish  mouth." 
In  the  best  photographs  of  this  nebula,  the 
stars  are  mere  blotches,  and  the  contrasted 
darkness  of  the  telescopic  background  is 
replaced  by  a  tangle  of  faint  nebulous  wisps, 
which,  though  in  themselves  curious  and 
interesting,  none  the  less  obscure  and  befog 
the  familiar  outlines. 

The  photographs  produced  by  Von  Gotlrard 
(of  Hereny  in  Hungary),  about,  two  years 
ago,  have  excited  much  interest,  because  they 
were  made  with  a  silver-on-glass  reflector  of 
only  ten  inches  aperture.  Though  the  pic- 
tures are  almost  microscopic  in  size, — only  a 
few  millimetres  in  diameter, — they  show 
many  things  that  before  had  been  clearly  seen 
only  with  the  largest  telescopes  ;  and  they  not 
only  show  them,  but  bring  them  out  with 
increased  emphasis  and  clearness.  The  so- 
called  "whirlpool  nebula"  is  an  example. 
The  photograph  does  not  exhibit,  to  be  sure, 
such  a  series  of  regular  spirals,  nor  such  a 
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blaze  of  light,  as  the  well-known  drawing  of 
Lord  Rosse  (which,  however,  lays  no  claim 
to  minute  accuracy)  ;  but  on  the  little  photo- 
graph every  real  wisp  of  nebula  appears  in 
its  true  place,  and  there  are  numerous 
"knots,"  not  shown  in  the  old  drawing, 
where  the  nebulous  matter  seems  to  be  gath- 
ering into  globes,  besides  many  streams  of 
minute  stars  which  stand  in  evident  relation 
to  neighboring  filaments  of  the  nebula. 
These  stellar  streams  form  a  marked  feature 
in  nearly  all  the  photographs  of  the  more 
brilliant  nebulae.  They  appear  to  be  formed 
by  the  collection  of  the  nebulous  matter  into 
isolated  masses  that  are  denser  and  more 
luminous  than  the  rest.  Whether  this  view 
is  correct  or  not,  the  star-streams  are  certainly 
significant. 

Mr.  Huggins'  recent  photographs  of  the 
spectrum  of  the  nebula  of  Orion  indicate  the 
same  thing  in  a  diflerent  way.      In  one  of  his 


lines,  when  first  discovered,  was,  for  a  time, 
attributed  to  nitrogen  ;  but  it  soon  appeared 
that  this  identification  is  untenable.  The 
principal  lines  of  hydrogen  are  unquestionably 
present,  but  this  bright  green  line,  which  is 
far  more  conspicuous  than  any  of  the  others, 
has  thus  far  remained  a  mystery.  Very 
recently,  Mr.  Lockyer,  in  connection  with 
his  "meteoric  hypothesis,"  (in  which  he 
attempts  to  explain  most  of  the  phenomena 
of  the  heavenly  bodies  by  the  assumption  that 
they  are  all  mere  swarms  of  such  meteoric 
stones  as  fall  upon  the  earth  now  and  then), 
has  maintained  that  this  line  in  the  spectrum 
of  the  nebula  is  simply  the  remnant  of  one  of 
the  bands  in  the  spectrum  of  magnesium — a 
metal  which  is  commonly  found  in  aerolites. 
The  elaborate  investigation  of  Dr.  and  Mrs. 
Huggins,  who  worked  together  in  the  obser- 
vations, is  conclusive  in  proving  that  this  is 
an  error  ;   the  mvsterv  remains  unsolved. 


observations  the  slit  of  the  instrument  was  so  \ 
adjusted  that  the  image  of  one  of  the  stars  of  j 
the  "trapezium"  fell  upon  it.  As  a  result,' 
the  spectrum,  as  photographed,  shows  several 
groups  of  bright  lines,  which  cross  the  star- 
spectrum  and  extend  out  into  the  nebula- 
spectrum  on  each  side.  This  is  just  what 
should  happen  if  these  "stars"  in  the  nebula 
are  balls  of  the  nebulous  matter  condensed  to 
a  certain  degree,  but  not  quite  to  the  state  of 
ordinary  stars,  which  show  no  bright  lines  in 
their  spectrum. 

As  our  readers  doubtless  remember,  Mr. 
Huggins  was  the  first  to  observe  visually 
the  spectrum  of  a  nebula  (in  1864),  and 
the  first  to  get  a  photographic  impression 
of  such  a  spectrum  (in  1881.)  His  latest 
observations  have  been  visual  as  well  as 
photographic,  and  have  been  made  specially 
to  test  Mr.  Lockyer's  attempted  explanation 
of  the  origin  of  the  principal  bright  lines  in 
the  nebula-spectrum.     The  brightest  of  these 


We  must  not  close  our  sketch  of  recent 
progress  without  referring  to  Professor  Hol- 
den's  telescopic  observations  at  the  Lick 
Observatory.  In  the  case  of  the  numerous 
nebulse  which  are  not,  like  the  inajority,  mere 
oval  balls  of  shining  cloud,  but  are  irregular 
in  form,  and  composed  of  luminous  filaments 
surrounded  by  an  envelope  of  fainter  light,  he 
finds  that  the  apparent  shape  of  the  filament 
which  forms  the  core  of  the  structure  can  be 
explained  by  supposing  it  to  be  in  reality  a 
sort  of  "helicoid,"  or  cork-screw  spiral,  seen 
under  a  special  angle.  A  wire  bent  into  such 
a  helicoid,  and  looked  at  from  diflerent  points 
of  view,  presents  a  great  variety  of  outlines, 
which  very  accurately  represent  the  otherwise 
inexplicable  forms  of  these  irregular  nebula". 

As  is  obvious  from  what  has  been  said,  the 
main  conclusions  which  had  been  arrived  at 
sixteen  vears  ago  are  all  confirmed.  It  is 
clearer  than  ever  that  the  nebijla;  are  not 
"distant    galaxies"    far     beyond    the    stars. 


They  are  not  clusters  of  full-sized  stars, 
which  appear  nebulous  only  because  of  their 
inconceivable  remoteness,  but  they  are  clouds^ 
and  their  luminosity  is  due  to  shining  gases, 
among  which  hydrogen  is  present,  though  the 
gas  which  furnishes  the  brightest  light  re- 
mains still  unknown.  Moreover,  these  clouds, 
whatever  else  they  iriay  contain  besides  the 
luminous  gases,  are  somehow  kindred  to  the 
stars,  and  associated  with  them  in  such  a  way 
as  to  suggest  almost  irresistibly  that  the  neb 
ula  is  the  material  out  of  which  stars  are 
made. 

The  question  of  their  permanence  remains 
unsettled.  It  is  altogether  probable  that  pro- 
cesses are  going  on  within  them  which  slowly 
alter  their  conditions,  but  time  alone  can 
determine  the  rate  and  nature  of  such 
changes ;  the  evidence,   as  yet,  is  indecisive. 

Princeton,  N.  J.,  Oct.  31,  1889. 


A  MONSTER  KALEIDOSCOPE. 

One  of  the  novelties  exhibited  at  the  Paris 
Exposition  was  an  arrangement  of  three  large 
mirrors  placed  so  as  to  form  an  equilateral 
triangle,  with  sufficient  room  in  the  centre  for 
several  ]3ersons  to  stand.  It  was,  in  fact,  a 
great  kaleidoscope,  in  which  living  men  and 
women  took  the  place  of  the  bits  of  colored 
glass  with  which  tlie  well-known  optical  toy 
is  provided. 

13y  a  law  of  optics,  the  image  of  any  object 
placed  in  the  centre  of  the  space  enclosed  hy 
the  mirrors  will  be  produced  an  indefinite 
number  of  times  in  groups  of  six,  symmetri- 
cally distributed  through  the  field  of  view 
given  by  the  mirrors.  The  number  of  reflec- 
tions is  theoretically  infinite,  but  the  images 
rapidly  become  dim  and  indistinct,  through 
repeated  reflections,  and  fade  away  in  the 
apparent  distance. 

The  illustration  (from  La  Nature^  shows 
the  eflect  produced  by  a  group  of  three  per- 
sons occupying  the  space  enclosed  by  the 
mirrors.  Two  of  the  mirrors  are  shown,  but 
the  third  one — which  should  be  in  front — is 
necessarily  omitted  in  the  engraving.  The 
three  individuals  see  themselves  transformed 
into  an  immense  crowd,  arranged  in  regular 
lines,  and  apparently  awaiting  the  passing  of 
a  procession.  By  waving  their  hats,  the 
crowd  becomes  wildly  enthusiastic,  and  the 
three  quiet  and  respectable  persons  have  only 
to  walk  back  and  forth  for  a  step  or  two  to 
produce  the  appearance  of  an  immense  mob, 
rushing  about  in  the  greatest  excitement  and 
confusion,  and  ready  for  any  mischie'  jr  vio- 
lence that  may  come  in  its  way. 

This  illusion  is  a  most  ingenious  adaptation 
of  a  familiar  principle  in  optics,  and  must  be 
very  puzzling  to  those  who  are  unacquainted 
with  the  laws  governing  the  reflection  of  light. 
The  same  eflect  can  be  produced  with  mirrors 
of  ordinary  size,  by  substituting  dolls  or  any 
small  object  for  living  persons.     By  varying 
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the  angles  at  which  the  glasses  are  placed, 
interesting  changes  in  the  reflected  images 
will  be  prodnced  and  much  amusement  and 
instruction  be  obtained. 


[Origin;il  in  The  Poptitar  Science  N<wh.] 
WITH  A  SCIENTIFIC  GATHERING. 

BY    KATHERINE    B.  CLAYPOLE. 

In  reading  a  report  of  the  proceedings  of  tiie 
American  Association  for  the  Advancement  of  Sci- 
ence, one  is  apt  to  be  overawed  by  the  number  of 
eminent  names  mentioned,  and  to  feel  that  an  ordi- 
nary mortal  with  no  more  than  a  general  interest  in 
science  has  no  place  in  such  a  distinguished  assem- 
blage. This  is  to  make  a  mistake.  Greatly  as 
science  is  advanced  by  a  yearly  gathering  of  its 
prominent  leaders,  the  objects  of  the  Association  are 
also  promoted  by  the  attendance  of  people  who,  as 
yet,  have  done  no  original  work  whatever.  It  is 
true  that  these  contribute  nothing  to  the  general 
stock  of  knowledge,  some  being  fresh  from  college 
studies,  and  many  having  neither  time  nor  opportu- 
nity to  do  more  than 
follow  in  the  footsteps 
of  others.  They  may 
be  looked  upon  as  dis- 
seminators rather  than 
producers,  and  in  meet- 
ing with  each  other 
and  with  actual  work- 
ers they  keep  them- 
selves in  touch  with 
scientific  progress,  and 
derive  an  enthusiasm 
for  it  which  sends 
them  to  their  homes 
strengthened  to  spread 
abroad  juster  views 
concerning  scientifu 
work  and  its  methods. 
As  the  influence  which 
thev  consciously  or 
unconsciously  exert 
can  never  be  accurately 
determined,  so  there  is 
no  defining  the  exact 
amount  of  interest 
which  may  lead  to 
profitable  member- 
ship. The  Association 
has  a  place  for  all  who 
desire  to  promote  the 
scientific  welfare  of  themselves  and  others. 

In  the  details  of  its  arrangements,  the  Association 
offers  equal  advantages  to  all.  The  newest  and 
most  inexperienced  member,  as  well  as  the  veteran, 
mav  enter  any  of  the  rooms  in  which  the  sections 
meet,  and  ma3'  take  part  in  the  discussion  of  any 
subject  on  which  he  has  anything  to  say.  More 
than  this,  every  facility  is  aftbrded  him  ot  visiting 
the  institutions  and  manufactories  of  the  city  that 
tor  the  time  being  entertains  the  society,  and  homes 
are  opened  to  him,  where,  in  pleasant  drawing 
rooms,  or  on  shady  lawns,  he  may  make  the 
acquaintance  of  other  members,  and  discuss  inform- 
ally subjects  of  mutual  interest.  For  the  Saturday 
of  the  Association  week,  complimentary  excursions 
are  arranged  to  places  of  interest  in  the  neighbor- 
hood, and  reduced 'rates  are  obtained  to  more  dis- I 
tant  points  for  the  three  days  following  the  close  oft 
the  session.  Thus,  opportunities  are  afforded  the 
member  of  making  himself  well  acquainted  with  the 
city  and  the  district  in  which  it  lies,  enlarging  at  I 
the  same  time  his  knowledge  of  geography  and  his  j 
ideas  concerning  manners,  customs,  and  industries 
'n  different  parts  of  the  country.     Nor  is  this  the 


only  benefit  to  be  derived  from  these  excursions 
Made  up  as  they  are  of'  members  of  every  degree  of 
scientific  activity,  the  young  beginner  is  brought 
into  contact  with  older  workers,  and  receives  sugges- 
tions invaluable  to  his  future  career.  Who,  for 
example,  who  took  part  in  the  trip  to  Muskoka 
Lake  at  the  recent  Toronto  meeting,  can  forget  the 
quick  eyes  and  indefatigable  zeal  of  the  botanists.' 
As  the  boat  threaded  its  way  through  the  intricate 
channels,  keen  were  the  glances  cast  at  the  trees  that 
sparsely  fringed  the  shores,  and  no  sooner  did  it 
touch  a  wharf  than  someone  was  on  land  to  examine 
the  vegetation  on  the  granite  rocks  or  search  for 
tokens  of  subaqueous  plant  life.  The  long  list  of 
common  plants  noted,  the  rare  species  discovered 
by  intelligent  search,  and  the  number  of  specimens 
collected  and  put  into  press,  were  deeply  impressive 
of  the  amount  of  work  that  can  be  done  in  a  few 
hours  by  those  who  know  how  to  go  about  it,  and 
brought  home  the  principle  that  the  way  to  know  is 
to  make  prompt  use  of  the  present  opportunity. 
With  the  scientist,  now  is  the  accepted  time,  and 
here  is  the  field  for  work. 


But  if  the  excursion  to  Muskoka  Lake  was  an 
opportimity  to  the  botanist,  the  visit  to  the  district 
of  the  Sudbury  copper  mines  was  stimulating  to  the 
young  geologists  also.  Of  these,  besides  eight  geol- 
ogists proper,  the  special  Pullman  car  that  left 
Toronto  on  Tuesday  evening,  September  3d,  con- 
tained eleven,  whose  geological  knowledge  varied 
from  the  little  gained  in  a  year  or  two  of  actual  work 
supplementary  to  a  college  course,  to  the  less  picked 
up  in  conversation,  desultory  reading,  and  the  hear- 
ing of  popular  lectures. 

When,  after  a  delay  of  two  hours  at  North  Bay  on 
Wednesday  morning, — spent  in  exploring  the  town, 
wandering  on  the  sandy  shores  of  Lake  Nipissing, 
or  examining  the  rocks  of  Laurentian  gneiss  laid 
bare  by  its  waters, — the  car  proceeded  on  its  way  to 
Sudbury-,  a  few  of  the  younger  members  began  to 
fear  that  a  long,  tedious  morning  lay  before  them. 
Centers  of  interest,  however,  were  quickly  found. 
Hammers  were  produced  and  compared  at  one  end 
of  the  car,  leading  to  talks  with  the  older  geologists, 
whereby  mucl)  light  was  thrown  on  the  nature  of 
the  problem  which  the  expedition  had  been  formed 
to  study.     A  leading  glacialist  pointed  out  on  the 


rounded  sides  of  the  bold  masses  of  Laurentian 
gneiss,  that  from  time  to  time  rose  high  above  the 
undergrowth  of  the  forest,  grooves  and  scratchings 
— tokens  of  the  great  continental  ice-sheet  that  once 
covered  this  part  of  North  America,  and,  as  it 
flowed  slowly  on,  carried  with  it  huge  boulders  of 
these  very  rocks  as  far  to  the  south  of  Canada  as 
Louisville,  Kentucky.  The  Canadian  geologists,  to 
whom  every  inch  of  the  road  was  familiar,  were 
ready  with  information  regarding  the  great  Canadian 
Pacific  line,  and  the  resources  of  the  region  opened 
up  by  it,  contrasting  the  present  accessibility  of  dis- 
tricts such  as  the  one  about  to  be  visited,  with  the 
difficulties  and  dangers  attending  their  first  geologi- 
cal survey,  some  fifty  years  ago,  by  Alexander 
Murray  and  Sir  William  Logan.  The  far  earlier 
and  more  perilous  journeys  of  the  Jesuit  fathers 
were  also  recalled,  and  imagination  tried  to  picture 
the  devotees  as,  singly  or  in  srriall  bands,  they  pen- 
etrated these  wilds  to  lose  their  lives  at  the  hands 
of  the  Indians  whose  souls  they  sought  to  save.  To 
some  of  the  party  it  was  enough  to  look  out  on  the 
scenery,  and,  amid  the  forests  of  pine  and   spruce, 

catch  glimpses  of  riv- 
ers falling  in  cataract 
over  rocky  beds ;  of 
lakes,  now  blue  as 
heaven,  and  now  dark 
and  gloomy,  reflecting 
the  tamaracks  in  the 
swamps  around  them ; 
and  of  small  clearings, 
with  beds  of  cultivated 
flowers  before  the  cabin 
doors,  speaking  of  the 
courage  and  hope  of 
the  hardy  pioneer.  To 
others,  the  chief  inter- 
est lay  in  the  under- 
growth of  vegetation, 
beginning  now  to  as- 
sume those  tints 
which,  later  in  the  sea- 
son, catch  the  leaves 
even  of  the  veriest 
weeds,  and  make  the 
ground  a  mass  of  glo- 
rious color.  Great  was 
the  enthusiasm  of  this 
group  as  one  of  the 
ladies  recorded  the 
names  of  the  plants, 
distinctly  recognized 
by  the  eye  alone,  or  accurately  determined  from  the 
specimens  .seized  by  rapid  raids  during  temporary 
stoppages  of  the  car. 

It  almost  seemed  that  Sudbury  was  reached  too 
soon,  after  all.  But  when  a  special  engine  drew  the 
car  away  from  the  main  line,  through  a  wilderness 
of  sand  and  blackened  trunks,  all  was  preparation 
for  the  coming  work.  The  Stobie  mine  was  shortly 
reached,  and  the  party  turned  out,  to  realize  that 
the  high  clift"  before  them  and  the  masses  of  rock 
quarried  by  the  workmen  were  formed  almost 
entirely  of  solid  ore.  The  directors  of  the  Canadian 
Survey,  Drs.  Selwyn  and  Bell,  and  Dr.  Peters,  man- 
ager of  the  mines,  gave  information  to  all  who  could 
receive  it  and  at  the  same  time  take  in  the  details  of 
the  scene.  The  mine  opened  by  American  capital, 
about  three  years  ago,  for  copper,  was  found  to 
contain  also  the  more  valuable  metal,  nickel,  and  in 
such  enormous  quantities  that  this  is  now  the  largest 
nickel  mine  in  the  world.  The  sparkling  yellow  of 
the  freshly  blasted  rocks  marks  the  copper  ore,  or, 
strictly,  copper  pyrites;  the  nickel,  or  nickeliferous 
iron  pyrites,  gleams  a  pinkish  white.  Fragments 
may  be   found   showing  both,  with   a  few  quartz 
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crystals,  and  possibly  some  of  the  matrix,  a  diorite. 
The  dull  red  color  of  the  weathered  cliff  is  due  to 
oxidation  of  the  iron  pyrites.  Where  the  surface 
has  not  been  so  long  exposed,  iridiscence  may  be 
discovered. 

A  magnificent  exposure  of  crystalline  hornblende 
is  next  examined,  and  then  the  car  is  drawn  off  on 
another  line  to  Copper  Cliff  mine,  where  the  work- 
ings are  some  distance  below  the  surface.  Here  it 
is  that  the  crushing  machine  crunches  luinps  of  ore 
from  all  the  mines,  and  sends  them  down  a  chute  to 
be  screened.  The  roasting  heaps  and  smelting  fur- 
naces are  visited,  and  then,  as  the  party  waits  for 
the  engine  to  take  them  back  to  Sudbury,  Dr.  Bell 
lucidly  explains  to  the  younger  members  the  mean- 
ing of  the  various  processes  that  they  have  seen.  It 
was  a  weird  scene ;  the  sun  sinking,  a  molten  mass, 
behind  the  blackened  trunks,  and  the  furnaces  and 
two  or  three  frame  boarding-houses  alone  suggesting 
life  in  a  wilderness  of  desolation  wrought  by  the 
fumes  of  the  burning  ore. 

On  Thursday  morning  a  special  engine  drew  the 
car  on  to  Onaping,  stopping  at  every  exposure  of 
rock  to  enable  the  geologists  to  see  for  themselves 
something  of  the  system  lying  immediately  above 
the  Laurentian  gneiss,  which  has  excited  so  much 
interest  among  geologists  generally,  and  given  rise 
to  so  many  differences  of  opinion  concerning  its 
nature  and  stratigraphical  position.  Naturally, 
therefore,  the  outcrops  and  railway  cuttings  occa- 
sioned vigorous  discussion  among  the  geologists  of 
the  party,  and  many  of  the  younger  members  found 
pleasure  and  instruction  in  closely  following  the 
debate.  The  botanical  opportunities  of  the  occasion 
were  not  neglected,  and  at  Vermillion  River  anthro- 
pological interest  was  excited  by  a  small  band  of 
Ojibway  Indians  encamped  close  to  an  abandoned 
outpost  of  the  Hudson  Bay  Company.  The  tents, 
birch-bark  canoes,  and  the  papooses  laced  up  in 
beds  of  moss  and  strapped  to  flat  boards  with  con- 
veniently hooped  handles,  were,  to  most  of  the 
party,  objects  of  curiosity, — as,  no  doubt,  were  a 
party  of  people  loading  themselves  with  stones  and 
plants,  to  the  Indians. 

Once  more  it  seemed  that  Sudbury  was  reached 
too  soon,  when  a  return  was  made  there  for  dinner; 
and  when,  in  the  afternoon,  the  car  was  attached  to 
an  east-bound  train,  it  was  not  without  regret  that 
the  party  contemplated  a  return  from  this  wild,  new 
country  to  the  older  civilization  of  their  homes. 

**y 

[Original  in  The  Popular  Science  JSfews.i 
PRE-HISTORIC  MAN. 

BY  JOSEPH    WALLACE. 

Many  attempts  have  been  made  the  past  thirty 
years,  in  Europe  and  America,  to  locate  man  in  the 
Miocene  epoch.  The  discovery  of  stone  implements 
in  gravel  beds  in  the  bluffs  of  the  Delaware  River, 
near  Trenton,  N.  J.,  raised  the  question  as  to  the 
antiquity  of  man  in  America,  since  these  grand 
deposits  are  believed  to  have  been  formed  by  glacial 
action.  But  established  proof  of  the  existence  of 
Miocene  human  remains  is  still  wanting. 

Dr.  Abbott,  who  first  called  attention  to  the  relics 
in  the  Trenton  gravel,  was  quite  astonished  to  find 
together  implements  of  such  various  characters  of 
workmanship,  and  concluded  that  the  poli$hed  pieces 
descended  from  the  Indians  who  lived  on  the  Dela- 
ware a  few  centuries  ago,  the  rougher  ones,  on  the 
contrary,  from  the  Autochtones  of  the  Paleolithic 
time.  This  conclusion  was  disputed  by  Professor 
J.  M.  Hugues,  before  the  Cambridge  Philosophical 
Society,  November  21,  1S76,  who  expressed  his 
doubts  about  the  existence  of  the  pre-glacial  man ; 
and  Southall  says  that  it  is  a  wrong  conclusion 
altogether,  as  there  cannot  be  any  doubt  that  all  the 
pieces  come  from   the   same   time.     Consequently, 


that  Dr.  Abbott  attributes  to  the  pieces  found  in  the 
same  place,  a  higher  antiquity  or  different  epochs, 
merely  because  they  are  more  or  less  rudely  worked, 
is  not  sufficiently  well  founded  to  gain  general  con- 
fidence. However,  we  find  French  and  Belgian 
savants  leading  in  these  researches,  and  have,  in  a 
measure,  been  quite  successful  in  finding  many 
relics,  which  go  to  prove  that  man  existed  at  a  very 
early  period — much  earlier  than  those  who  are  not 
blessed  with  scientific  knowledge,  have  ever  dreamt 
or  even  conceived. 

There  is  no  question  to  the  Diluvian  man  as  an 
established  fact.  The  name  Diluvian  is  universally 
given  by  modern  geologists  to  a  whole  geological 
period  and  formation,  which  is  supposed  to  be  the  last 
of  the  many  geological  resolutions  that  have  been 
produced  by  violent  eruptions  of  water  after  the  Ice 
Age.  It  was  not  a  simultaneous  and  general  inun- 
dation of  the  whole  earth,  but,  instead  of  this,  a 
series  of  geological  events  took  place,  which  occurred 
partly  in  the  human  and  partly  in  the  pre-human 
period,  proof  being  wanting  of  a  distinct  separation 
between  the  primeval  and  the  recent  fauna  and 
flora.  On  the  contrary,  it  seems  as  if  by  degrees, 
long  before  the  first  appearance  of  man,  many 
species  of  plants  and  animals  had  died  out  and  had 
been  replaced  by  others,  and  that  this  took  place  in 
consequence  of  geological  convulsions,  changes  of 
climate,  and  other  causes,  and  occurred  at  different 
times  and  in  different  countries. 

Dr.  Dawson  says  :  It  seems  not  improbable  that 
it  was  when  the  continents  had  attained  to  their 
greatest  extension,  and  when  animal  and  vegetable 
life  had  again  overspread  the  new  land  to  its  utmost 
limits,  that  man  was  introduced  on  the  eastern  con- 
tinent, and  with  him  several  mammalian  species, 
not  known  in  the  Pliocene  period,  and  some  of 
which— as  the  sheep,  the  goat,  the  ox,  and  the  dog 
— have  ever  since  been  his  companions  and  humble 
allies.  These,  at  least,'  in  the  west  of  Europe,  were 
the  Paleolithic  men,  the  makers  of  the  oldest  flint 
implements,  and,  armed  with  these,  they  had  to 
assert  the  mastery  of  man  over  broader  lands  than 
we  now  possess,  and  over  many  species  of  great 
animals  now  extinct. 

Many  reasons  could  be  brought  up  to  show  that 
man  could  not  exist  in  the  earlier  Tertiary  epochs. 
The  Pliocene  man  who,  of  all  the  Tertiary  men, 
yet  holds  the  fort,  if  strictly  taken,  does  not  need 
to  be  older  than  the  Diluvian  man,  whose  existence 
is  firmly  establislied,  and  man  contemporaneous 
with  the  Ice  Age  will,  perhaps,  remain  unknown 
for  some  time,  because  it  is  very  probable  that  he 
avoided  those  countries  which  were  vast  ice-fields — 
inhospitable  and  extremely  cold. 

The  researches  of  Schmerling,  Dupont,  Perthes, 
Lartel,  Mortillet,  Hamy,  Madaillac,  Desnoyer, 
Capellini,  Abbe  Burgeois,  and  others,  in  the  caves 
and  Pliocene  deposits  of  France  and  Belgium,  have 
brought  to  light  numerous  evidences  of  man  living 
with  the  great  bears,  reindeer,  the  great  feline 
species,  the  mammoths,  etc.,  when  the  physical  and 
climatological  conditions  were  absolutely  different 
from  the  actual  conditions.  It  is  especially  there 
we  find  human  remains  from  the  Post-Glacial 
times,  particularly  in  the  cavern  deposits  of  Bel- 
gium. 

In  1833,  Schmerling  found  in  the  fossils  of  Liege, ' 
proof  of  the  living  together  of  man  with  the  now 
greater  extinct  mammalia.  E.  Dupont  was  com- 
missioned by  the  Belgian  government  to  explore 
the  caves  of  the  province  of  Namur,  and  in  the 
course  of  seven  years  he  explored  sixty  in  Namur 
and  Dinant.  Of  the  animal  remains,  he  brought  to 
light  40,000,  many  of  them  so  well  preserved  that  a 
zoological  determination  could  be  attempted ;  stones 
showing  the  work  of  human  ha,i.nds  numbered  about 


80,000.  The  human  remains  proved  to  be  of  the 
Canstadt  and  Cro-magnon  races — Paleocosmic  or 
Antediluvian  men.  Two  of  these  skeletons  were 
found  on  the  floor  of  the  grotto  of  Spy,  on  the 
Orneau  River,  near  Namur,  and  associated  with 
various  implements  of  flint  and  stone. 

The  Canstadt  man  is  described  by  Faipont  and 
Lohest  as  a  peculiar  race,  and  not  precisely  similar 
to  any  modern  one,  although  all  of  their  peculiarities 
may  be  found  in  certain  races  and  in  occasional 
individuals.  Their  stature  was  short,  body  thickset 
and  muscular,  with  somewhat  bandy-legged  gait, 
such  as  is  seen  in  savages  frequenting  forests.  The 
I  head  is  long,  but  low,  with  projecting  eyebrows  and 
receding  forehead,  but  with  a  somewhat  large  brain 
case;  large  orbits,  high  and  wide  cheek-bones,  giv- 
ing a  broad  face ;  jaws  massive,  the  lower  jaw  reced- 
ing abruptly,  so  as  to  produce  a  receding  chin. 
These  are  not  prepossessing  characters  fcr  early 
European  men,  but  they  are  entirely  human  and  not 
simian,  and  exist  today  in  certain  tribes  of  American 
Indians,  Negroes,  and  Australians,  though  in  these 
with  a  less  full  development  of  the  brain.  The 
eminent  naturalist,  Qiiatrefages,  says  that  Robert 
Bruce,  St.  Mansuy,  Bishop  of  Toule,  and  the  mod- 
ern Danish  statesman,  Kai-Likke,  had  Canstadt 
shaped  skulls. 

His  contemporary,  the  man  of  Cro-magnon  or 
Engis,  was  of  superior  style, — tall,  powerfully  built, 
with  a  less  repulsive  countenance,  and  good  fore- 
head. His  brain  case  was  larger  than  that  of 
European  men  of  today,  and  much  on  a  par  with 
the  larger  and  better  developed  races  of  interior  and 
northern  Asia  and  North  America, — a  man  fit  to 
make  his  way  in  a  world  larger  than  the  present, 
and  full  of  great  and  formidable  beasts. 

Mortillet's  collection  and  classification  of  types, 
together  with  the  stone,  flint,  and  bone  instruments 
used  by  them,  are  noiV  in  the  St.  Germain  Museum, 
near  Paris.  The  Acheulian  type,  first  discovered 
by  M.  de  Perthes,  is  regarded  as  the  oldest  and  lowest 
human  type ;  the  next  is  the  type  of  Moustier,  the 
third  is  the  type  of  Solutre,  the  fourth  is  the  type  of 
Madelaine,  the  fifth  is  the  type  of  Robenhausen,  the 
latter  being  discovered  at  Zurich,  Switzerland. 
Hamy  has  made  out  a  full  dozen  of  types,  but  his 
classification  and  hypothesis  do  not  meet  general 
approval,  as  he  is  regarded  wild  and  visionary,  and 
badly  affected  with  "  type  disease." 

The  man  of  Acheul  is  represented  very  low  in  the 
human  scale  :  one  who  knew  enough  to  give  an 
edge  to  a  stone,  but  not  enough  to  fasten  the  same 
to  a  handle.  The  man  of  Moustier  came  to  the  idea 
to  fasten  his  sharp  stone  to  a  handle ;  the  man  of 
Solutre  knew  how  to  give  a  point  to  his  laurel- 
shaped  spear;  the  man  of  Madelaine  abandoned 
stone  for  bone  and  horn  implements,  and  the  man 
of  Robenhausen  invents  the  art  of  pottery,  makes 
bone  needles,  and  executes  handsoine  designs  of 
mammoth,  reindeer,  cave  bear,  and  other  animals  on 
pieces  of  ivory. 

FoRM.\TiON  OF  Nitre  Deposits. — Caves  con- 
taining deposits  of  earth  with  from  4  to  30  per  cent, 
of  calcium  nitrate  and  5  to  60  per  cent,  of  calcium 
phosphate  are  common  in  Venezuela,  not  only  in 
the  littoral  mountain  chains,  but  also  on  the  flanks 
of  the  Cordillera  of  the  Andes.  In  these  deposits 
are  embedded  remains  of  mammalian  bones,  pre- 
serving their  form,  but  so  friable  as  to  fall  to  pow- 
der when  they  are  extracted.  They  consist  solely  of 
calcium  phosphate ;  the  gelatine' has  been  nitrified 
and  dissolved  out,  and  the  calcium  carbonate  of  the 
bone  has  been  used  up  in  neutralizing  the  nitric 
acid  produced.  The  nitric  ferment  is  found  in 
abundance  throughout  the  deposits  in  a  very  well 
developed  form.  Some  of  these  deposits  are  10 
metres  thick. 
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AN     INTERESTING     CHEMICAL 
FAMILY. 

There  is  a  group  of  three  elements,  two  of 
which  are  abundant  everywhere,  which  are 
of  much  scientific  and  practical  interest. 
Carbon,  silicon,  and  boron  all  closely  resem- 
ble each  other,  and  the  first  two  are  every- 
where present,  carbon  forming  the  base  of  all 
organic  bodies,  and  silicon  of  most  of  the 
inorganic  mineral  substances. 

Carbon  occurs  in  three  different  forms,  or 
allotropic  modifications, — the  diamond  and 
graphite,  which  are  crystalline,  and  a  soft, 
amorphous  form,  which  is  familiar  to  us  in 
the  shape  of  charcoal,  anthracite,  or  lamp- 
black. All  of  these  are  the  same  chemical 
substance,  and,  when  burnt,  form  the  same 
carbonic  dioxide  ;  but  their  physical  appear- 
ances and  properties  are,  as  we  all  know, 
very  different.  The  diamond,  for  instance,  is 
the  hardest  mineral  substance  known,  and 
graphite  (or  black-lead)  the  softest.  Char- 
coal is  readily  inflammable,  while  the  diamond 
only  burns  with  difficulty  in  an  atmosphere 
of  pure  oxygen.  The  actual  cause  of  these 
modifications  is,  as  yet,  unknown. 

In  its  combinations  with  other  elements. 
— particularly  hydrogen,  oxygen,  and  nitro- 
gen,— carbon  forms  an  infinite  variety  of 
substances,  which  are  more  commonly  found 
in  organized  living  bodies,  although  many  of 
them  have  lately  been  formed  by  direct  com- 
bination without  the  aid  of  the  mysterious 
vital  force.  Every  plant,  every  animal,  and 
even  our  own  bodies,  are  made  up  principally 
of  the  difl'^rent  combinations  of  this  element 
with  hydrogen,  oxygen,  a  little  nitrogen,  and 
traces  of  other  elements,  and  the  number  of 
similar  compounds  which  the  chemist  recog- 
nizes as  theoretically  or  practically  possible, 
would  mount  up  into  the  millions,  although, 
of  course,  only  a  comparatively  few  have 
been  actually  produced.  Another  curious 
fact  is,  that  while  carbon  itself  cannot  be 
either  vaporized  or  even  melted,  its  most 
common  combination,  carbonic  dioxide,  is  a 
gas-  which  can  only  be  liquefied  by  immense 
pressure  and  intense  cold. 

Silicon  is  the  typical  element  of  the  mineral 
inorganic  world,  as  carbon  is  of  organic  living 
bodies.  Its  most  common  form  is  silica,  or 
silicic  acid  (SiO^),  corresponding  to  carbonic 
acid  (CO2).  Common  white  sand  is  almost 
entirely  composed  of  this  substance,  while  in 
its  pure  crystallized  form  of  quartz,  or  rock 
crystal,  it  forms  many  of  our  most  beautiful 
minerals  and  gems.  Ordinary  silica  is  quite 
insoluble  in  all  acids  except  hydrofluoric,  but, 
strangely  enough,  there  is  a  peculiar  modifi- 
cation which  is  soluble  even  in  water,  and  is 
found  in  many  liot  springs,  from  which  it  is 
precipitated  on  exposure  to  the  air,  forming 
masses   of    silicious   sinter,    as    it    is   called, 


which     sometimes     cover     many     acres     of 
ground. 

The  element  silicon  itself  occurs  in  three 
allotropic  modifications, — the  amorphous, 
corresponding  to  charcoal,  which  is  a  brown, 
readily  inflammable  powder  ;  the  graphitoid, 
which  resembles  graphite,  and  is  incombus- 
tible and  not  acted  upon  by  hydrofluoric  acid  ; 
and  the  crystalline  form,  which,  although  of 
a  metallic  lustre,  is,  like  the  diamond,  ex- 
tremely hard,  and  crystallizes  in  octahedral 
forms. 

Ai\  interesting  point  of  difference  between 
silicon  and  carbon-  is,  that  while  the  latter 
forms  innumerable  compounds  with  hydro- 
gen, only  one  compound  of  silicon  and 
hydrogen  (SiH4)  is  known,  corresponding  to 
marsh  gas  (CII4).  This  is  so  unstable  that  it 
takes  fire  spontaneous-ly  in  the  air,  burning 
with  a  brilliant  flame,  and  giving  ofl'  clouds 
of  silica.  A  few  compounds  are  also  known 
which  are,  aj^parently,  similar  to  organic  com- 
pounds, in  which  the  carbon  is  replaced  by 
silicon.  On  the  other  hand,  silicon  in  certain 
chemical  relations  seems  to  be  allied  to  tin 
and  titanium,  thus  connecting  it  with  the 
metallic  group. 

Boron  is  only  found  in  mineral  substances. 
It  usuall3'  occurs  as  borax,  or  sodic  borate 
(Na.!  B4  O7  10  Aq.),  and  is  found  in  India  and 
in  the  bed  of  a  dried-up  lake  in  the  Sierra 
Nevadas.  A  large  quantity  is  produced  in 
the  volcanic  districts  of  Italy,  in  the  form  of 
boric  acid,  where  it  is  obtained  from  jets  of 
steam  issuing  from  the  earth  which  are  im- 
pregnated witii  the  acid. 

The  amorphous  variety  of  boron  is  a  brown 
powder  resembling  silicon ;  no  graphitoid 
variety  is  known,  but  there  is  a  crystalline 
form  which  resembles  the  diamond  in  shape 
and  lustre,  and  is  so  hard  that  it  will  scratch 
the  ruby,  and  even  wear  away  the  surface  of 
tiie  diamond  itself.  This  form  of  boron  has 
not  yet  been  obtained  in  a  perfectly  pure 
state,  but  usually  contains  carbon  and  alu- 
minium in  combination. 

The  most  striking  characteristics  of  this 
group  of  elements  are  their  occurring  in  allo- 
tropic forms,  their  refractory  nature, — being 
incapable  of  being  vaporized,  —  and  their 
ability  to  form  feeble  acids  bv  direct  union 
with  oxygen.  The  universal  distribution  of 
the  first  two  members,  one  in  the  organic,  and 
the  other  in  the  inorganic  world,  is  a  very 
curious  circumstance ;  and,  altogether,  the 
"carbon  group"  of  elements  is  well  worthy 
of  still  further  study  by  chemists. 


THE     EXPANSION     OF     WROUGHT- 
IRON. 

It  is  a  general  law,  with  but  very  few 
exceptions,  that  all  substances  expand,  or 
increase  in  size,  as  their  temperature  increases. 
For  a  few  degrees  above  the  freezing  point, 
water   contracts    instead    of  expanding,    but. 


after  the  critical  point — 39.2°  F. — is  reached, 
it  expands  like  any  other  liquid.  Cast-iron, 
bismuth,  and  antimony  also  contract  on  pass- 
ing into  the  liquid  form. 

The  amount  of  this  expansion  varies  with 
different  substances,  and,  although  it  is  very 
small,  it  is  a  very  important  matter,  as  the 
force  is  almost  irresistible.  Wrought-iron  is 
now  so  extensively  used  for  bridges,  buildings, 
machinery,  etc.,  that,  unless  proper  arrange- 
ments are  made  to  allow  the  free  movement 
of  their  parts  to  a  certain  extent,  serious  results 
might  ensue.  The  rails  of  a  railroad,  for 
instance,  are  never  placed  close  together,  but 
a  small  space  is  left  between  them,  to  allow 
for  their  varying  length  under  different  condi- 
tions of  temperature.  If  this  precaution  is 
neglected,  the  rails  will  bend,  or  "spread," 
and  trains  have  been  thrown  from  the  track 
from  this  cause. 

The  amount  of  this  enlargement — that  is, 
the  coefficient  of  expansion  —  of  wrought- 
iron  is  0.000012204  for  every  degree  of  tem- 
perature (centigrade.)  That  is,  a  bar  of 
iron  measuring  one  foot  at  0°  C,  will  measure 
1. 000012204  feet  at  1°  C,  and  this  increase  is 
practically  constant  up  to  the  boiling-point  of 
water. 

Knowing  the  coefficient  of  expansion,  it  is 
an  easy  matter  to  construct  a  formula  for  the 
determination  of  the  exp«nsion  of  any  piece 
of  iron.  It  is  l'  =  i(i+a  i),  where  /  equals 
the  length  at  the  given  temperature,  /'  that  at 
the  required  temperature,  a  the  coefficient  of 
expansion,  and  t  the  difference  in  centigrade 
degrees  between  the  two  temperatures. 

Some  interesting  results  may  be  obtained 
from  the  use  of  this  formula.  For  instance, 
we  may  desire  to  know  how  much  higher  the 
Eiffel  Tower  is  on  a  hot  day  than  a  cold  one. 
Assuming  that  the  temperature  varies  between 
0°  and  32°  C, — equal  to  33°  and  90°  F., — we 
find  that  the  total  expansion  under  these  vari- 
ations is  4.7  inches,  which  may  be  taken  to 
fairly  represent  the  difference  between  the 
summer  and  winter  height  of  that  celebrated 
structure. 

Applying  the  same  calculations  to  lines  of 
railroad,  we  find  that,  under  similar  variations 
of  temperature,  a  line  100  miles  long  would 
increase  about  200  feet,  while  the  total  increase 
of  a  line  3,000  miles  long — say  from  Boston 
to  San  Francisco — would  be  about  one  and 
one  eighth  miles,  and  the  total  mileage  of  the 
country  (150,000  miles)  would  be  nearly  60 
miles  greater  at  the  higher  temperature. 

The  immense  force  exerted  by  this  expan- 
sion and  contraction  of  iron  was  put,  some 
years  ago,  to  a  very  ingenious  practical  use, 
in  restoring  to  a  perpendicular  position  the 
walls  of  the  Paris  Conservatory  of  Arts  and 
Trades,  which  had  settled  so  as  to  endanger 
the  safety  of  the  building.  Iron  rods,  provided 
with  a  screw-thread  and  nut  at  each  end,  were 
passed  loosely  through  the  walls,  and  heated 


180 


POPULAR  SCIENCE  NEWS. 


[December,   1S89. 


till  they  were  quite  hot ;  the  nuts  were  then 
screwed  up  tight  against  the  walls,  and  the 
rods  allowed  to  cool.  In  so  doing,  they  con- 
tracted, drawing  the  walls  towards  a  perpen- 
dicular position.  This  operation  was  repeated 
several  times,  until  the  walls  were  once  more 
vertical,  in  which  position  they  have  remained 
to  the  present  time. 


[Orig^inal  in  The  Popular  Scii-nce  jV"  ws.] 

THE    SCIENTIFIC    KNOWLEDGE     OF    THE 

ANCIENT  GREEKS  AND  ROMANS. 

BY  JOHN    C.  ROLFE,    PH.   D. 
I. 

That  we  owe  a  great  deal  of  our  mathematical 
knowledge  to  the  results  reached  by  the  ancients,  is 
a  familiar  fact.  It  may  not  be  so  generally  known 
that  they  applied  their  knowledge  of  mathematics 
to  accomplishing  practical  results  in  the  different 
departments  of  experimental  science,  and  that  many 
.scientific  appliances  which  are  commonly  supposed 
to  be  the  inventions  of  modern  genius,  were  wholly 
or  partly  anticipated  by  them. 

In  the  department  of  mechanics  they  may  have 
learned  a  great  deal  from  the  nation  that  taught 
them  so  much  in  other  directions,  the  Egyptians, 
who  must  have  acquired  a  great  deal  of  knowledge 
in  that  line.  The  first  Greek  to  whom  independent 
mechanical  inventions  are  attributed  is  Archytas 
of  Tarentum,  who  was  also  distinguished  as  a  gen- 
eral and  a  philosopher.  He  lived  about  400  B.  C, 
and  was  therefore  a  contemporary  ot  Plato.  Many 
of  his  inventions  were  merely  mechanical  toys  or 
curiosities.  Among  these  was  a  flying  wooden  dove, 
which  excited  great  wonder  and  admiration.  But 
he  applied  his  talents  to  more  serious. and  valuable 
ends,  if  those  authorities  are  to  be  trusted  who 
credit  him  with  the  invention  of  the  pulley  and 
screw.  The  first  Greek  to  make  mechanical  princi- 
ples the  object  of  thorough  scientific  investigation 
■was  Aristotle.  We  are  told  that  he  knew  the  prin- 
ciple of  the  parallelogram  of  forces,  for  the  special 
case  of  right-angled  components,  and  the  law  of 
virtual  velocities.  His  knowledge  of  physics  was, 
however,  more  theoretical  than  practical. 

Easily  first  among  ancient  Greek  scientists  is 
Archimedes,  of  Syracuse  in  Sicily,  who  was  born 
about  287  B.  C.  He  possessed  inventive  genius  in 
a  degree  never  excelled,  except,  perhaps,  by  Newton. 
The  story  is  a  familiar  one  that  the  discovery  of  the 
adrflixture  of  silver  in  a  crown  which  Hiero  had 
ordered  to  be  made  of  pure  gold,  was  suggested  to 
him  by  the  overflowing  of  the  water  when  he  stepped 
into  a  bath,  and  that  he  was  so  pleased  that,  forget- 
ting to  put  on  his  clothes,  he  ran  through  the  streets, 
shouting,  "Eureka!"  (  "I  have  found  it !  ")  This 
complete  abstraction  from  outward  things  reminds 
one  of  the  stories  of  Newton  sitting  a  great  part  of 
the  day  haff-dressed  on  his  bed,  while  composing 
the  Principia.  Archimedes  was  the  pioneer  in  the 
studyof  statics,  and  his  theory  of  the  lever  was  the 
basis  of  that  department  of  mechanics  until  the  time 
of  Newton ,  while  no  important  addition  to  the 
principles  of  the  equilibrium  of  fluids  and  floating 
bodies,  as  laid  down  by  him,  was  made  until  the 
publication  of  Stevin's  researches  in  1608. 

His  greatest  fame  in  ancient  times  was  due  to  his 
inventions  of  implements  of  war.  In  the  Second 
Punic  War,  while  Marcellus  was  besieging  Syracuse, 
-he  is  said  to  have  set  fire  to  the  Roman  ships  by  the 
sun's  rays,  reflected  from  a  series  of  mirrors.  This 
statement,  which  is  not  mentioned  by  the  historians 
Polybius,  Livy,  or  Plutarch,  has  been  much  dis- 
cussed and  written  about  in  modern  times.  It  is 
now   generally   regarded  as   a   fiction,  though  one  i 


investigator,  Buffum,  while  prei)aring  a  dissertation 
on  the  subject,  succeeded  in  igniting  wood  at  a  dis- 
tance of  150  feet,  by  a  combination  of  148  plane 
mirrors.  Of  far  greater  real  importance  was  the 
invention  of  "Archimedes'  screw,"  which  he  devised 
for  the  jiurpose  of  pumping  water  from  the  hold  of 
a  great  .ship  which  he  had  built  for  Hiero.  This 
instrument  is  also  said  to  have  been  used  by  the 
inhabitants  of  lower  Egypt  for  irrigating  their  land. 
Another  celebrated  invention  of  Archimedes  was  a 
sphere,  representing  by  hydraulic  power  the  move- 
ments of  the  heavenly  bodies ;  but  of  this,  unfor- 
tunately, we  have  no  description. 

Next  in  rank  to  Archimedes  were  Ktesibios  and 
Heron — or  Hero,  as  his  name  is  commonly  written. 
The  former  was  probably  born  in  Askra,  in  Boeotia, 
in  150  B.  C. ;  according  to  others,  at  Alexandria,  a 
hundred  years  earlier.  He  invented  a  clepsydra,  or 
water-clock  (which  must  have  been  of  a  complicated 
mechanism,  since  the  hours  were  of  different  lengths 
at  different  seasons),  and  a  water-organ.  He  was 
the  first  to  discover  the  elastic  force  of  the  air,  and 
to  use  it  as  a  motive  power.  His  pupil,  Heron,  was 
more  famous  than  his  teacher,  and  was  the  author 
of  a  number  of  brilliant  inventions,  for  which  he 
has  only  in  comparatively  recent  times  received 
credit.  His  name  is  well  known  from  the  familiar 
pneumatic  experiment  called  "Hero's  fountain,"  in 
which  a  jet  of  water  is  maintained  by  condensed  air. 
He  also  has  the  credit  of  inventing  the  first  "steam- 
engine,"  which  acted  exactly  on  the  principle  of 
"Barker's  mill,"  except  that  steam,  and  not  water, 
was  the  motive  power.  It  consists  of  a  boiler,  hav- 
ing arms  with  lateral  orifices,  which  were  capable  of 
revolving  around  a  vertical  axis ;  the  steam  issued 
from  the  orifices,  and  the  uncompensated  pressure 
upon  the  parts  opposite  these  turned  the  boiler.  He 
invented  a  double  force-pump,  used  as  a  fire-engine, 
and  various  other  applications  of  the  elasticity  of 
air  and  steam.  He  did  not  use  steam  power  for  the 
performance  of  definite  mechanical  work.  This 
was  first  done  by  Anthemius,  of  Tralles  in  Lvdia, 
who  lived  in  the  time  of  Justinian.  Heron  also 
gave  his  attention  to  the  invention  of  mechanical 
toys  and  curiosities,  and  wrote  a  book  on  How  to 
Make  Automata.  Among  his  devices  of  this  kind 
are  recorded  a  self-lighting  fire  for  sacrificial  offer- 
ings, and  an  appliance  for  representing  thunder  in 
theatrical  performances. 

Anthemius,  who  has  been  mentioned  above,  was 
not  only  a  famous  mathematician  and  architect,  but 
somewhat  of  a  practical  joker.  On  one  occasion  he 
is  said  to  have  arranged  cauldrons  of  water  in  a 
lower  room  of  his  house,  each  vessel  being  covered 
with  the  wide  mouth  of  a  leathen  tube,  which  was 
conducted  to  the  attic  of  his  next-door  neighbor, 
Zeno,  against  whom  he  haJ  a  grudge.  The  water 
was  heated,  and  the  steam,  rising  into  the  confined 
space  under  the  roof,  shook  the  adjacent  house  like 
a  slight  earthquake,  much  to  the  amazement  of 
Zeno  and  his  family.  At  another  time,  when  Zeno 
had  friends  to  dine  with  him,  the  company  at 
the  table  were  startled  by  the  dazzling  light  flashed 
into  their  faces  by  mirrors  arranged  for  the  purpose 
by  the  waggish  Anthemius,  while  frightful  noises, 
accompanying  the  blaze,  suggested  a  sudden  thun- 
der-storm. 

Philon  of  Byzantium,  who  lived  some  time  bel'ore 
Heron,  understood  that  air  could  be  compressed  or 
expanded,  and  explained  correctly  the  working  of  a 
cupping-glass. 

The  foremost  Roman  in  this  branch  of  science 
was  Vitruvius,  the  celebrated  writer  on  architecture. 
His  birthplace  is  not  known;  he  lived  during  the 
first  century  B.  C.  He  invented  a  hoisting 
machine,  which  seems  to  have  united  the  prin- 
ciples   of  the   pulley   and    the    windlass,    and    an 


odometer  which  measured  the  distance  traversed  on 
foot,  or  in  a  vehicle.  The  latter  was  practically  the 
same  in  principle  as  the  pedometers  and  cyclo- 
meters of  the  present  day.  He  also  knew  and  made 
practical  use  of  the  fact  that  water  rises  to  the  same 
height  in  communicating  tubes  of  different  shapes 
and  dimensions.  Frontinus,  who  lived  in  the  time 
of  Vespasian,  wrote  a  work  on  The  Aqueducts  of  the 
City  of  Rome.  In  the  course  of  his  investigations, 
he  was  the  first  to  observe  that  not  only  the  size  of 
the  outlet,  but  also  the  elevation  of  the  surface  of 
the  water  above  it,  regulated  the  amount  discharged 
in  a  given  time,  thus  enrolling  himself  among  the 
predecessors  of  Torricelli. 

The  grammarian  Priscian,  who  lived  at  the  end 
of  the  fifth  century  of  our  era,  is  said  to  have 
invented  an  hydrometer,  which  was,  however, 
limited  to  determining  which  of  the  two  fluids 
examined  at  the  same  time  was  the  heavier. 

The  discoveries  of  the  ancients  in  other  depart- 
ments of  physics  will  be  considered  in  another 
paper. 

4«> 

INDUSTRIAL  MEMORANDA. 
Ancient  Specimens  of  Iron. — The  oldest  pieces 
of  wrought-iron  now  known  are  probably  the  sickle 
blade  found  by  Belzoni  under  the  base  of  the  sphinx 
in  Karnac,  near  Thebes;  the  blade  found  by  Colonel 
Vyse,  embedded  in  the  masonry  of  the  great  pyra- 
mid, and  the  portion  of  a  cross-cut  saw  exhumed  at 
Nimrod  by  Mr.  Layard, — all  of  which  are  now  in 
the  British  Museum.  A  wrought  bar  of  Damascus 
steel  was  presented  by  King  Porus  to  Alexander  the 
Great,  and  the  razor  steel  of  China  for  many  centu- 
ries surpassed  all  European  steel  in  temper  and 
durability  of  edge.  The  Hindoos  appear  to  have 
made  wrought-iron  directly  from  the  ore,  without 
passing  it  through  the  furnace,  from  time  immemo- 
rial, and  elaborately  wrought  masses  are  still  found 
in  India,  which  date  from  the  early  centuries  of  the 
Christian  era. 

Fuller's  Earth. — Fuller's  earth  is  an  unctuous 
sort  of  clay,  much  of  it  kaolinite,  useful  in  fulling 
cloth  from  its  property,  common  to  aluminous 
earths,  of  absorbing  oil  and  grease.  The  variety  ol 
clay  is  preferred  which  falls  to  pieces  when  put  in 
water,  making  a  slight  crackling  sound.  Its  colors 
are  various  shades  of  yellowish,  greenish,  bluish 
brown,  and  gray;  lustre  dull,  but  appears  greasy 
when  rubbed.  It  is  not  now  esteemed  as  of  much 
value  as  formerly,  soap  having  taken  its  place.  In 
England  it  used  to  be  so  highly  valued  that  its  ex- 
portation was  prohibited  by  law.  When  used  it 
was  first  dried  in  the  sun  or  by  fire,  and  then  thrown 
into  cold  water.  The  powder  thus  fornied  was 
sorted,  by  washing,  into  coarse  and  fine  qualities, 
the  former  of  which  was  applied  to  inferior,  the 
latter  to  superior  cloths. 

A  Railway  from  London  to  India. — It  is 
reported  that  Sir  Edward  Watkin  has  submitted  a 
proposal  for  a  gigantic  railway  project  to  the  Secre- 
tary of  State  for  India.  The  railway  is  to  extend  in 
one  unbroken  line  from  London  to  India  ria  Kurra- 
chee.  The  channel  tunnel  is,  of  course,  to  form  a 
part  of  the  scheme,  though  not  an  absolutely  essen- 
tial part  of  it,  since  the  start  could  be  made  from 
Calais  or  Boulogne.  The  railway  would  proceed 
direct  to  Gibraltar,  using  the  existing  lines  as  far  as 
possible,  and  here  would  be  introduced  the  novel 
feature  in  the  line.  This  would  be  a  vast  broad- 
beamed  boat  capable  of  taking  on  board  the  entire 
train  as  it  arrives  at  Gibraltar,  and  delivering  it  on 
the  rails  at  Tangiers.  Here  the  line  would  strike 
eastward,  keeping  along  the  north  coast  of  Africa, 
touching  at  Egypt,  and  proceeding  by  the  Persian 
Gulf  to  Kurrachee,  where  it  would  join  the  Indian 
railway  system. 
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THE  PRODUCTION  OF  CHAMPAGNE 
IN  FRANCE. 

The  curious  illustration  (from  La  J\'atnre) 
accompanying  this  article  is  intended  to  give 
a  graphic  representation  of  the  importance  of 
that  peculiarly  French  industry — the  manufac- 
ture of  eft'ervescing  wine,  commonly  known 
as  Champagne,  from  the  name  of  the  Depart- 
ment where  it  is  principally  produced.  The 
largest  bottle  represents  the  stock  on  hand  in 
the  cellars  of  the  dealers  in  the  year  1888 — 
nearly  nine  and  a  half  million  gallons.  A 
single  bottle  holding  this  quantit}'  would  be 
445  feet  high,  and  125  feet  in  diameter  at  the 
base. 

The  next  largest  bottle  represents  the  aver- 
age annual  production  of  the  last  twelve 
years,  amounting  to  over  five  million  gallons, 
and  requiring  a  bottle  32  ^  feet  high  and  9^ 
feet  in  diameter ;  while  the  smallest  bottle 
represents  the  average  annual  exportation 
{expedition)  of  the  last  twelve  years,  which 
amounts  to  19,343,750  bottles,  or  nearly  four 
million  gallons,  of  which  the  larger  propor- 
tion is  sent  to  this  country  and  Russia. 


Two  well-known  structures  of  Paris — the 
Arc  de  Triomphe  and  the  Cathedral  of  Notre 
Dame — are  shown  in  the  engraving,  for  pur- 
poses of  comparison,  and  we  may  also  remark 
that  if  the  Washington  Monument  was  a  hol- 
low shaft,  the  amount  of  champagne  now 
stored  in  the  French  cellars  would  be  more 
than  sufficient  to  fill  it  completely  to  the  top. 

It  must  be  remembered  that  these  enormous 
figures  apply  only  to  one  kind  of  wine,  and 
do  not  include  the  much  larger  quantities  of 
still,  red  wines  produced  in  France.  These 
are  much  more  popular  with  the  natives, 
who  drink  comparatively  little  of  the  etterves- 
cing  varieties.  In  1888,  for  instance,  only 
three  and  a  half  million  bottles  of  champagne 
were  consumed  in  France  itself,  while  over 
eighteen  and  a  half  millions  were  exported  to 
other  countries. 

It  has  always  been  supposed  that  niuch  of 
the  alleged  champagne  sold   in  this  country 
was  entirely  innocent    of  any    admixture    of 
grape-juice,  but  if  the  above  figures  are  cor 
rect,   and    indicate   the  actual  production  of 


genuine  wine,  it  would  seem  as  if  the  supply 
might  equal  the  demand.  If  one  wishes  to 
be  on  the  safe  side,  however,  he  can  do  so  by 
confining  himself  to  that  best  of  all  beverages, 
water,  which  is,  at  least,  never  intentionally 
adulterated. 


[Original  in  The  Popular  Science  ^ttos.} 
THE    HORSE-SHOE    PELARGONIUM. 

BY  FRED'K  LEROY  SARGENT. 

The  more  common  name  of  this  "scarlet  geran- 
ium" was  given  to  this  plant  many  years  ago,  when 
it  was  first  brought  from  its  native  home,  the  Cape 
of  Good  Hope,  and  today  this  name  still  remains  as 
the  one  most  widely  used.  Botanists  have  now  de- 
cided however,  that  this  is  not  a  true  geranium  like 
the  crane's-bills  and  herb-roberts  of  our  fields  and 
woods,  but  a  rather  more  highly  organized  member 
of  the  same  family,  and  entitled,  therefore,  to  a 
separate  name.  The  peculiar  beak-like  fruit,  to  be 
described  later,  suggested  the  idea  that  pelagos,  the 
Greek  name  for  a  stork,  be  made  into  pelargonium, 
as  the  name  for  these  plants,  just  as  geranos,  the 
Greek  for  crane  gave  the  name  geranium  to  the 
crane's-bills  on  account  of  their  similar  fruits. 
Moreover,  since  under  the  hand  of  the  florist,  pink 
and  white  varieties  of  this  species  are  now  as  com- 
mon as  scarlet  ones,  to  call  them  all  "scarlet  pelar- 
goniums" seems  hardly  right,  and,  as  there  is 
almost  always,  on  the  leaves,  some  trace  of  a  horse- 
shoe like  zone,  the  name  "horse-shoe  pelargonium" 
appears  appropriate,  especially  as  the  same  pecu- 
liarity has  led  botanists  to  call  the  plant  I'elargon- 
ium  zonale. 

There  are  but  few  of  our  cultivated  flowers  that 
have  more  interesting  secrets  to  disclose  to  the 
thoughtful  observer,  and  a  reverent  examination  of 
this  common  house-plant  may  bring  us  close  to 
some  of  the  most  beautiful  mysteries  of  vegetable 
life.  The  great  event  of  the  plant's  life  is  of  course 
the  production  of  flowers,  but  before  this  can  be 
accomplished  there  must  be  the  slow  accumulation 
of  food  materials  day  after  day,  by  means  of  the 
roots  and  leaves.  While  the  rootlets  are  absorbing 
mineral  matters  dissolved  in  the  moisture  around 
them,  thus  supplying  the  crude  sap  which  slowly 
ascends  in  the  stem,  the  leaves  are  drinking  in  the 
carbon-laden  gases  of  the  air,  and  out  of  these  raw 
materials,  elaborating  the  nutritious  juices  which 
are  to  nourish  every  part.  This  wonderful  process 
of  food  making  takes  place  however,  only  in  the 
sunlight,  and  it  follows  that  a  good  exposure  of  the 
leaves  is  of  the  highest  importance  for  the  plant's 
welfare.  How  well  this  is  accomplished  will  be 
apparent  to  anyone  who  will  examine  a  flourishing 
pelargonium-plant.  If  growing  out  of  doors,  ex- 
posed to  light  from  above,  the  leaf-blades  will  be 
mostly  horizontal.  The  young  and  vigorous  ones 
are  uppermost,  and  on  short  stalks  so  arranged 
around  the  stem  that  each  blade  gets  as  much  sun- 
shine as  possible  without  shading  its  neighbors; 
while  the  older  ones,  lower  down,  are  carried  out  01 
shadow,  as  well  as  may  be,  by  their  longer  stalks. 
When  growing  in  the  house  near  a  window,  and  so 
illuminated  from  one  side,  the  leaves,  as  is  well 
known,  are  forced  to  change  their  position,  and 
under  such  circumstances  exhibit  a  degree  of  sensa- 
tiveness  to  outward  influences  and  a  power  of  move- 
ment that  reminds  us  of  the  lower  animals.  The 
end  to  be  attained  is  the  same  as  before — to  get  the 
upper  surface  of  the  blades  fully  exposed  and  at 
right  angles  to  the  source  of  light.  Comparing  the 
.the  leaf-stalk  to  an  out  stretched  arm  and  the  blade 
to  a  hand,  the  movements  which  take  place  may  be 
described  as  sometimes  a  bend  at  tlie  shoulder  and 
sometimes  a  twist  of  the  whole  arm.     Any  or  all 


of  these  movements  may  be  combined  and  a  sweep 
through  an  angle  of  over  90°  may  be  accomplished 
in  a  few  hours.  What  is  perhaps  quite  as  remark- 
able is  that  the  leaves  stop  moving  just  as  soon  as 
they  are  properly  placed,  and  hold  themselves  like 
little  targets  facing  the  sun. 

A  somewhat  different  kind  of  inovement,  due  to  a 
peculiar  manner  of  growth  is  exhibited  by  the  young 
flower-stalks.  As  soon  as  a  flower  bud  is  old 
enough  to  leave  the  nest-like  circle  of  protecting 
leaves  at  the  top  of  the  flower-branch,  its  stalk 
elongates,  and  for  more  rapid  growth  on  the  upper 
side,  curves  downward  so  as  to  bring  the  bud  an 
inch  or  so  below  the  base  of  the  cluster.  The  parts 
of  the  flower  now  develop  rapidly  and  in  a  few  days 
the  bud  is  almost  ready  to  open.  Now  growth  be- 
gins throughout  the  under  or  concave  side  of  the 
stalk  and  before  long  the  stalk  becomes  straight  and 
carries  the  bud  up  into  the  cluster  of  open  flowers, 
there  to  unfold. 

On  examining  a  flower  which  is  fully  open 
(choosing  an  old-fashioned  single  variety)  it  will  be 
seen  that  the  parts  are  arranged  as  shown  in  Fig.  i, 
which  represents  such  a  flower  cut  in  half.  In  the 
centre,  surrounding  the  pointed  prolongation  of  the 


Fig.  I. 

axis  (A)  are  the  five  divisions  of  the  pistil,  each 
with  its  delicate  recurved  stigma  (B)  connected  by 
a  slender  style  (C)  to  the  ovary-cell  (D)  containing 
two  ovules,  one  of  which  is  destined  to  become  a 
seed.  Around  the  pistil  are  grouped  the  stamens, 
seven  in  number,  five  long  ones  (E)  and  two  short 
ones  (F).  When  the  flower  first  opens,  each 
stamen-thread  has  at  its  tip  a  tiny  sac  (F)  filled 
with  pollen-dust,  but  these  sacs  fall  oft' after  a  while, 
leaving  nothing  but  the  threads.  Next  in  order 
comes  the  circle  of  brightly  colored  petals  (G)  and 
outside  of  all  the  five  green  sepals  (H).  Finally  at 
the  back  of  the  stalk  we  find  a  long  tube  (I)  begin- 
ing  in  an  opening  (J)  at  the  base  of  the  uppermost 
sepal  and  ending  in  a  little  pouch  (K)  which  is  gen- 
erally filled  with  a  sweet  nectar  very  dear  to  insects. 

In  trying  to  understand  the  meaning  of  this  elab- 
orate series  of  organs,  we  get  a  useful  hint  from  this 
strange  nectary.  Here  is  evidently  an  inducement 
offered  to  nectar-loving  creatures  to  visit  the  flower, 
and  as  experience  shows  that  pelargoniums  which 
bloom  indoors  where  such  visitors  are  excluded,  are 
not  nearly  as  likely  to  set  seed  as  when  the  plants 
grow  in  the  open  air  and  are  visited  by  butterflies 
and  humming-birds,  it  would  appear  that  in  some 
way  or  other  these  nectar-seekers  help  the  plant  to 
ripen  its  seeds. 

Now  it  has  long  been  known  that  a  plant  cannot 
produce  seeds  unless  pollen,  either  from  the  same 
flower  or  from  another  flower  of  the  same  kind, 
reaches  the  stigma  and  exerts  its  mysterious  fertiliz- 
ing influence  upon  the  ovules;  but  it  was  reserved 
for  Mr.   Darwin  to  discover,   not  many  years  ago, 
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that  plants  coming  from  seeds  which  had  been 
"  cross-iertilized,"  that  is,  influenced  hy  pollen  from 
another  plant  of  the  same  kind,  were  hardier  and 
more  vigorous  than  those  which  had  been  "  close- 
fertilized"  or  influenced  hy  pollen  from  the  same 
individual.  Thus  among  the  numerous  plants 
ui»n  which  Mr.  Darwin  experimented  were  two 
sets  of  horse-shoe  pelargoniums,  all  of  the  same 
age,  but  with  the  difference  that  one  lot  was  com- 
posed of  plants  raised  froin  cross-fertilized  seeds, 
while  the  others  were  all  from  seeds  which  had  been 
close-fertilized.  When  the  plants  were  well  grown, 
careful  measurements  showed  that  those  from  cross- 
fertilized  seeds  were  on  the  average  a  third  taller 
than  the  others,  although  all  had  been  grown  under 
precisely  the  same  conditions.  To  find  out  which 
set  were  the  hardier,  they  were  all  cut  down  close  to 
the  ground  and  of  those  which  recovered,  the  pro- 
portion was  as  three  to  two  in  favor  of  the  plants 
raised  from  cross-fertilized  seeds. 

Here  then  is  the  secret  of  the  flower — its  elabor- 
ate structure  is  all  for  the  purpose  of  producing 
cross-fertilized  seeds,  so  that  the  ofl"spring  may  be 
as  vigorous  and  hardy  as  possible — and  we  have 
now  to  see  how  this  cross-fertilization  is  accom- 
plished. 

In  the  first  place  it  must  be  observed  that  in  order 
to  attract  insects,  it  is  not  enough  to  have  nectar 
for  them,  but  brilliant  colors  are  necessary  to  catch 
their  eye  and  tell  them  where  to  come;  and  in  the 
pelargonium  the  conspicuousness  is  much  increased 
by  the  grouping  of  the  flowers  with  a  cluster  raised 
on  a  long  stem.  When  a  butterfly  has  come  to  the 
flower,  it  seems  to  know  just  where  to  put  its  long, 
slender  tongue  in  order  to  reach  the  nectar  dow*i  in 
the  tube,  but  there  seems  reason  to  believe  that  the 
delicate  lines  usually  apparent  on  the  two  upper 
petals,  all  pointing  as  they  do  directly  to  the  open- 
ing of  the  nectary,  serve  to  some  extent  as  a  guide. 
The  advantage  of  having  the  nectar  at  the  lower 
end  of  a  narrow  tube  is  that  it  is  thereby  protected 
from  rain  and  dew,  and  kept  out  of  the  way  of  small 
insects  who  might  otherwise  steal  it  without  being 
of  any  service  in  the  transference  of  pollen.  If  the 
flower  to  which  the  butterfly  has  come,  is  one  just 
opened,  the  pollen-sacs  will  be  in  the  position 
shown  in  Fig.  2,  and  the  stigmas  will  be  concealed 
and  pressed  together  so  that  none  of  the  pollen  can 

come  in  contact 
with  them.  Un- 
der these  circum- 
stances the  insect 
in  forcing  its 
tongue  way  down 
into  the  nectar 
tube, must  become 
F'g-  '■  well  dusted   with 

pollen  on  the  lower  part  of  its  body,  but  as  long  as 
the  stigmas  are  not  exposed,  close-fertilization  is 
impossible.  As  the  flower  gets  older,  the  pollen- 
sacs  fall  ofl",  first  those  near  the  stigmas  and  later 
those  of  the  short  stamens,  and  the  stig- 
mas expand  in  the  very  place  where  the 
pollen-sacs  were  at  first.  If  now  there 
comes  a  butterfly  covered  with  pollen,  it 
cannot  fail  to  brush  some  on  the  stigma 
and  so  bring  about  cross-fertilization. 

Immediately  after  fertilization,  pro- 
found changes  take  place  in  all  parts  of 
the  flower.  The  petals,  stamens,  and 
stigmas,  being  of  no  further  use,  wither 
and  fall  off'.  The  ovary-cells,  with  their 
now  fertilized  ovulets,  the  styles  and  the 
prolongation  of  the  axis  which  supports 
them,  enlarge  and  become  transformed 
in  a  remarkable  way  to  form  the  beak- 
life  fruit  (Fig.  3).     When   ripe,  each   style  with   its 


Fig. 3- 


ovary-cell  attached  and  containing  the  seed,  separ- 
ates spontaneously  from  the  axis  except  at  the  very 
tip.  At  the  same  time  the  flat 
style  twists  spirally,  and  on  the 
spiral  there  appear  innumerable 
slender  hairs  radiating  on  all 
sides  (Fig.  4). 

If  now  in  imagination  we  pic- 
ture the  plant  growing  in  its  na- 
tive home,  it  is  easy  to  see,  how 
at  the  first  breeze  the  seed's  con- 
nection with  the  parent  will  be 
broken  and  the  little  parachute 
will  sail  away  bearing  its  precious 
burden  to  a  new  locality, 
'■'g-  4-  At  last  we  may  suppose  it  en- 

tangled in  some  herbage  or  stubble.  The 
delicate  hairs  are  readily  broken  off,  so 
that  these  cannot  long  prevent  the  fruit  from 
falling  to  the  ground,  but  the  interlacing  of 
grass-stems  or  similar  undergrowth  may  offer  a 
serious  impediment,  and  special  means  are  then 
necessary  to  enable  the  fruit  to  make  its  way  to  the 
earth.  This  difficulty  is  overcome  by  the  following 
means.  The  base  of  the  fruit  is  pointed  (see  Fig. 
5)  and  on  the  ovary  are  numerous  short  stiff"  hairs 
which  are  all  directed  upward;  let  the  point  of  the 
fruit,    therefore,    become    insinuated    into   a    small 


Fig-  5- 

opening  and  these  hairs  will  resist  its  being  pulled 
out.  When  moistened  the  spirally  coiled  style  un- 
twists with  considerable  force,  and  if  the  upper  end 
should  come  against  something  which  would  hold 
it,  the  ovary  would  be  twisted  and  pushed  further 
into  the  opening.  Upon  drying  the  style  coils  up 
again  as  before,  but  a  withdrawal  of  the  ovary  is 
prevented  by  the  stiff  hairs.  Upon  the  return  of 
moisture  the  parts  of  the  fruit  behave  as  before  and, 
by  repeated  alternation  of  moisture  and  dryness,  the 
fruit  finally  makes  its  way  to  the  earth  and  may 
even  bury  itself  beneath  the  surface. 


A  LOFTY  GARDEN. 
A  BOTANICAL  garden  has  been  established  in  the 
Alps  of  Valais  at  an  elevation  of  more  than  i;,6oo 
feet  above  the  level  of  the  sea.  It  is  situated  on  a  cone- 
shaped  knoll,  which  is  about  200  feet  high  and  com- 
posed of  a  number  of  natural  terraces,  planted  with 
Pinus  cemhra  and  larch,  and  faces  north,  east,  and 
west.  On  the  summit  is  a  plateau  facing  the  south, 
on  which  will  be  a  little  chalet,  containing  the 
library  and  herbarium  of  the  garden.  The  Associa- 
tion for  the  Protection  of  Plants  has  bought  the 
land,  and  converted  it  into  an  alpine  garden  for 
plants  from  all  the  alpine  regions  of  the  globe. 
Representatives  of  the  floras  of  the  Himalayas,  of 
the  American  mountains,  of  New  Zealand,  of  the 
Antartic  regions,  of  the  Caucasus,  of  Siberia,  of  the 
Pyrenees,  the  Alps,  the  Carpathians,  and  the  Ural, 
will  be  separated,  and  each  cultivated  in  a  special 
division.  Naturally,  M.  H.  Correvon  was  named 
director  of  this  new  trial-garden,  in  which  he  had 


already  planted  several  thousand  mountain  plants. 
This  garden  is  at  so  high  an  elevation  that  interest- 
ing observations  can  be  made  concerning  the  floras 
of  all  the  alpine  regions  of  the  globe,  on  the  rela- 
tions of  plants  with  insects,  their  acclimatization, 
variability,  etc.  Already  consignments  of  plants 
have  been  sent  to  M.  Correvon;  and  a  German 
botanist  who  is  traveling  in  the  East,  and  is  con- 
tinuing the  work  of  Boissier  (M.  Bornmuller),  has 
promised  some  interesting  specimens.  Other  par- 
cels are  expected  from  Canada,  Greenland,  and 
New  Zealand. — Gardener's  Chronicle. 


GLEANINGS. 

Wood  Wool,  (Excelsior.)— This  material  be- 
gins to  be  regarded  in  Europe  as  the  most  suitable 
material  in  which  to  pack  soft  fruits.  Imported  toys 
are  usually  thus  packed.  The  material  is  soft 
elastic,  cheap.  It  comeS  from  the  wood  of  the  As- 
pen Poplar  and  does  not  seem  to  impart  its  woody 
smell  to  fruits  packed  in  it. 

Syringing  Plants  affected  with  red  spider  will 
help  greatly  to  clean  them  of  this  troublesome 
insect.  They  cannot  live  in  an  atmosphere  heavily 
charged  with  moisture.  This  enables  owners  of 
greenhouses  to  control  them.  When  the  tempera- 
ture is  up  to  90°,  the  plants,  benches,  floors,  etc., 
are  thoroughly  syringed  and  the  house  closed  up, 
they  retire  to  other  quarters.  They  like  a  hot,  dry 
atmosphere. 

A  Curious  Egg. — It  is  something  unusual  to  find 
the  white  of  a  fresh,  hard-boiled  chicken  egg  colored 
red,  after  taking  off  the  shell.  The  discoverer  of 
such  an  egg  presumed  that  he  had  to  do  with  a 
mirco-organism ;  tried  to  cultivate  it,  and  was  not 
disappointed.  A  potato  substrate  was  in  short 
time  covered  with  an  intense  growth  of  bacillus 
prodigiosus.  We  have  here  a  bacillus  that  not  only 
withstood  being  boiled  for  a  certain  time,  without 
impairing  in  the  least  its  vitality,  but  one  inside  of 
fresh  eggs. 

Where  Jerseys  Come  From.— Jersey  Island,  the 
place  from  which  we  obtain  the  favorite  Jersey  cow, 
is  a  small  spot  of  land.  If  sqnared,  it  is  six  and 
three-quarter  miles  each  way.  Yet  this  little  is- 
land has  a  population  of  60,000  human  beings,  and 
has  over  12,000  cattle,  and  has  had  that  number  for 
the  last  twenty  years,  for  the  cencus  of  1861  gives 
12,037,  A"<1  ye'  they  export  on  an  average  annually 
2,000  head.  Roughly  speaking,  on  this  island  they 
manage  to  support  one  head  ofkine  to  every  two 
acres,  while  in  England  there  is  only  one  head  to 
every  ten  acres  ;  therefore,  in  proportion  to  its  size 
Jersey  exports  two-thirds  as  many  cattle  every  year 
as  England  contains.  If  England  were  to  export 
cattle  at  the  same  rate,  her  whole  stock  would  be 
swept  away  in  a  single  ^ear. 

How  TO  Tell  Good  Oats.— Good  oats  are  clean, 
hard,  dry,  sweet,  heavy,  plump,  full  of  flour,  and 
rattle  like  shot.  They  have  a  clean  and  almost 
metallic  luster.  Each  oat  in  a  well-grown  sample 
is  nearly  of  the  same  size.  There  are  but  few  small 
or  imperfect  grains.  The  hard  pressure  of  a  nail  on 
an  oat  should  leave  little  or  no  mark.  The  kernel 
when  pressed  between  the  teeth  should  clip  rather 
than  tear.  The  skin  should  be  thin.  The  size  of 
the  kernel  will  be  less  in  proportion  than  the  skin 
is  thick.  The  color  of  the  oat  is  not  very  material, 
but  white  oats  are  generally  thinner  in  the  skin  than 
black.  Again,  black  oats  will  grow  on  inferior  soils. 
Short,  plump  oats  are  preferable  to  large,  long 
grains.  Bearded  oats  must  have  an  excess  of  husk. 
Oats  are  not  necessarily  bad  because  they  are  thin- 
skinned  or  bearded ;  but  they  must  contain  a  less 
amount  of  flour  per  bushel  than  thin-skinned  oats 
without  beards. 
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A  RATHER  sensational  article  has  been 
going  the  rounds  of  the  medical  press  con- 
cerning the  danger  of  contracting  consump- 
tion in  sleeping-cars  where  the  berths  have 
previously  been  occupied  by  those  afflicted 
with  the  disease,  and  making  several  absurdly 
impracticable  suggestions  in  regard  to  the  pre- 
vention of  the  infection.  It  might  be  going 
too  far  to  say  tliat  there  is  no  danger  at  all 
from  such  a  source,  but  it  is  a  very  small  one. 
There  is  little  proof  that  the  bacillus  tuber- 
culosis retains  its  vitality  outside  of  the  body 
long  enough  to  infect  another  person,  under 
such  circumstances.  While  consumption  is 
probably  a  cotmnunicable  disease,  we  can 
by  no  means  consider  it  a  contagious  one 
in  the  same  sense  that  the  term  is  applied  to 
small-pox,  scarlet-fever,  or  similar  diseases. 
*♦« — '■ 

A  RECENT  journey  of  nearly  ten  thousand 
miles  in  these  sleeping-cars,  has  impressed  us 
not  only  with  their  general  convenience  and 
luxury,  but  with  the  great  care  taken  by  the 
management  to  keep  them  in  a  clean,  fresh, 
and  wholesome  condition.  The  principal 
objection  that  can  be  urged  against  them  is 
the  lack  of  ventilation,  especially  at  night, 
but  this  is  a  matter  not  easily  regulated,  and 
in  part,  at  least,  is  due  to  the  passengers 
themselves,  many  of  whom  seem  to  consider 
fresh  air  a  slow  poison.  Another  minor  evil 
which  could  be  easily  suppressed  is  the  con- 
stant demand  of  the  employes  for  fees.  It 
is  very  little  to  the  credit  of  the  managers  of 
the  sleeping-car  companies  that  they  permit, 
or  even  tolerate,  this  petty,  but  exasperating 
swindle  upon  their  patrons. 

The  designs  for  a  railroad  bridge  across 
the  English  Channel,  about  thirty  miles  in 
length,  have  been  published,  and  show  that  if 
it  is  ever  completed  it  will  be  the  greatest 
engineering  work  of  modern  times.  It  is 
probably  practical,  but  its  enormous  cose  might 
prevent  it  becoming  a  profitable  enterprise. 
We  cannot  see  that  the  proposed  bridge 
possesses  any  advantages  over  the  scheme  for 
a  tunnel  underneath  the  surface.  It  may  not 
be  generally  known  that  an  English  company 
stands  ready  to  complete  this  tunnel,  which 
has  already  been  commenced,  but  is  prohib- 
ited from  doing  so  by  the  British  government 
for  the  absurd  and  puerile  reason  that  the 
tunnel  would  enable  European  armies  to  in- 
vade the  country  in  time  of  war.     We  fail  to 


see  how  the  proposed  bridge  can  be  regarded 
as  preferable  to  the  tunnel  in  this  respect,  but 
the  motives  and  actions  of  legislative  bodies 
on  both  sides  of  the  Atlantic  are  past  all  find- 
ing out. 

<♦► 

A  MOST  remarkable  archaiological  relic  was 
recently  discovered  at  Nampa,  Idaho,  while 
boring  for  an  artesian  well.  It  was  a  small 
female,  figure  about  an  inch  and  a  half  in 
length,  and  cai-ved  out  of  a  light  pumice  stone. 
It  was  found  at  the  depth  of  about  330  feet, 
underneath  several  different  strata,  including 
one  of  lava.  The  genuineness  of  the  image  is 
confirmed  by  its  being  coated  with  a  cement 
of  red  oxide  of  iron,  in  which  a  few  grains  of 
sand  still  remained  embedded.  It  is  im- 
possible to  form  any  estimate  of  the  age  of 
this  relic  until  more  can  be  learned  about  the 
geological  characteristics  of  the  country  wh'ere 
it  was  found,  but  if  genuine  it  is  undoubtedly 
of  great  antiquity,  and  recalls  to  mind  the 
famous  Calaveras  skull  of  California,  which 
was  found  in  a  gold  bearing  gravel  overlaid 
by  an  extensive  deposit  of  lava.  Mr.  S.  F. 
Emmons,  of  the  United  States  Geological 
Survey,  expresses  it  as  his  opinion  that  the 
beds  from  which  the  image  is  supposed  to 
have  been  derived  are  probably  of  far  greater 
antiquity  than  any  deposits  in  which  human 
implements  have  heretofore  been  discovered. 
Further  particulars  in  regard  to  this  dis- 
covery will  be  awaited  with  interest. 


A  RECENT  unfortunate  accident  in  New 
York  by  which  an  employe  of  an  electric 
light  company  was  killed  by  a  powerful 
current,  has  been  the  cause  of  a  veritable 
panic  in  that  city,  and  the  sensational  state- 
ments of  the  danger  to  the  public  from  the 
wires,  which  were  published  in  the  daily 
press,  would  have  been  ridiculous  if  they  had 
not  been  so  false  and  misleading.  The  great 
extension  of  electric  lighting  systems  is  un- 
doubtedly a  source  of  danger,  but  it  has  been 
very  much  exaggerated,  and  the  citizens  of 
New  York  need  have  no  fear  of  a  death-deal- 
ing current  coming  into  their  homes  by  way 
of  the  water  and  drain-pipes,  as  Mr.  Edison 
is — probably  incorrectly — reported  to  have 
stated.  It  is  worthy  of  notice  that  the  same 
people  who  raise  such  a  cry  against  the  dan- 
ger of  electric  light  wires,  are  the  very  ones 
who  claim  that  it  is  impossible  to  execute 
criminals  by  the  same  means.  More  per- 
sons are  killed  and  injured  every  week  on  the 
railroads  of  this  country,  than  by  electric 
currents  since  their  first  introduction,  and  it 
would  be  as  sensible  to  demand  the  stoppage 
of  all  trains,  on  this  account,  as  to  attempt  to 
suppress  the  electric  lights.  Great  improve- 
ments in  the  direction  of  safety  and  efficiency 
will  doubtless  be  made  in  the  future,  but  even 
at  the  present  time  there  is  no  serious  cause 
for  alarm. 


At  a  scientific  congress  held  in  Paris  last 
summer,  one  Dr.  Schlemmer  read  a  paper  on 
mineral  springs,  in  which  he  claimed  that  the 
therapeutical  value  of  many  mineral  waters 
was  due  to  certain  beneficent  microbes  which 
they  contained,  and  that  "in  certain  springs 
of  Vichy,  a  micrococcus  has  been  isolated, 
possessing  a  most  pronounced  digestive 
power  on  albuminoid  alimentary  substances, 
which  it  transforms  into  peptones.  No  arti- 
ficial chemical  combination  would  be  capable 
of  conferring  on  a  water  this  micro-organic 
life,  any  more  than  of  conferring  upon  it  the 
electro-dynamism  of  telluric  elaboration." 
This  is  a  fair  sample  of  much  of  the  bacter- 
ial nonsense  put  forth  in  the  name  of  science. 
A  somewhat  extended  scientific  education 
has  left  us  entirely  ignorant  regarding  the 
"electro-dynamism  of  telluric  elaboration," 
but  whatever  that  wonderful  principle  may 
be,  we  have  no  doubt  that  it  has  just  as  much 
influence  upon  the  excellent  water  from  the 
Vichy  springs,  as  do  those  remarkably  mild- 
mannered  peptonic  micrococci  which  it  is 
alleged  to  contain. 


Apropos  of  microbes,  it  may  be  noticed 
that  the  bacterial  origin  of  malaria  was  sus- 
pected many  years  ago,  even  before  the  in- 
vention of  the  microscojje.  In  a  treatise  by 
Marcus  Terentius  Varro,  De  Re  Riistica, 
written  about  114  B.C.,  the  following  pas- 
sage occurs  in  a  chapter  giving  directions  for 
the  building  of  a  house  in  the  country : 
"Attention  must  be  also  paid  as  to  whether 
there  are  marshy  places,  but  for  the  same 
reasons,  and  because  when  the}'  come  dry, 
certain  minute  animals  breed,  which  the  eye 
cannot  discern,  and  which  borne  through  the 
air,  penetrate  into  and  within  the  body,  bjr 
the  mouth  and  nostrils,  and  propagate  obsti- 
nate diseases.  A  situation  on  which  the^ 
sun  shines  all  day  is  more  salubrious,  for  if 
any  animalcules  breed  and  are  brought  there,, 
they  are  either  blown  away  or  they  soon  per- 
ish from  drought."  The  passage  is  certainly 
a  remarkable  one,  although  it  is  impossible 
that  Varro  could  have  possessed  any  of  our 
modern  knowledge  on  the  subject. 


The  darkening  of  chloride  of  silver  under 
the  action  of  light,  is  supposed  to  be  due  to 
the  partial  alteration  of  the  salt,  either  to  the 
form  of  a  subchloride  or  an  oxychloride,  the 
latter  being  considered  the  most  probable. 
Mr.  Carey  Lea  holds  that  only  a  subchloride 
is  formed,  and  proves  it  by  a  most  ingenious 
and  simple  experiment.  {Americaft  Journal 
of  Science.^  He  precipitated  silver  chloride 
in  a  darkened  room  and  fused  it  in  a  porcelain 
crucible  until  the  last  traces  of  moisture  had 
been  driven  off".  The  fused  salt  was  then 
poured  into  naphtha,  and  the  vessel  contain- 
ing it  moved  into  the  sunlight.  The  usual 
darkening  took  place  at  once,  although  no  oxy- 
gen  could   possibly    have   been   present,    as 
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naphtha  is  entirely  iVee  from  that  element. 
The  important  fact  thus  seems  to  be  settled 
that  silver  chloride  is  not  changed  to  an  oxy- 
salt  by  the  action  of  light. 


In  a  paper  recently  read  by  Dr.  D.  G. 
Brinton,  upon  the  origin  of  the  ancient 
Etruscan  race  of  Italy,  he  takes  the  ground 
that  they  were  related  to,  or  descended  from, 
the  Libyan  family,  the  modern  descendants 
of  which  aie  the  Kabyles  of  Algeria.  Dr. 
Brinton  points  out  the  numerous  points  of 
resemblance  between  the  two  peoples,  and 
clearly  shows  that  linguistic  science,  concurs 
with  tradition,  archeology,  sociologic  traits, 
and  anthropologic  evidence,  in  assigning  a 
genetic  relationship   of  the  Etruscans  to  the 

ancient  Libyans. 

-t^^ — 

An  interesting  and  novel  mineralogical 
specimen  in  the  shape  of  a  pseudomorph  of 
native  copper  after  azurite,  is  described  by 
Mr.  W.  S.  Yeates.  The  reduction  was 
probably  accomplished  by  heated  volcanic 
gases  thrown  up  from  below. 


1604,  when  it  was  noticed  that  Bolognese 
phosphorus,  (sulphide  of  barium)  after  be- 
ing exposed  to  sunlight,  and  removed  to  a 
dark  room  remained  luminous  for  a  consider- 
able time.  The  sulphides  of  strontium  and 
calcium  also  possess  the  property  in  the 
highest  degree,  the  latter  substance  being  the 
base  of  the  well  known  luminous  paint, 
which  has  come  into  quite  extensive  use. 
The  color  of  the  phosphorescent  light  is  very 
variable,  and  even  with  the  same  body,  it 
changes  with  the  manner  in  which  it  is  pre- 
pared. In  strontium  compounds,  green  and 
blue  tints  predominate  ;  and  with  the  sul- 
phides of  baruim,  orange,  yellow,  and  green, 
are  more  often  observed. 

The  duration  of  phosphorescence  also 
varies  greatly.  With  the  sulphides  of  calcium 
anj  strontium  it  may  last  as  long  as  thirty 
hours,    while   with   most  other  substances   it 


PHOSPHORESCENCE. 

Phosphorescence  is  the  property  which 
a  large  number  of  substances  possess  of 
emitting  light  when  placed  under  certain 
conditions. 

The  element  phosphorus,  from  which  the 
term  is  derived,  when  exposed  to  the  air  in 
the  dark,  gives  oft"  a  dim  light,  as  can  easily 
be  obseived  by  rubbing  a  match  over  a  rough 
surface,  taking  care  not  to  use  force  enough 
to  cause  it  to  ignite.  This  is,  however,  due 
to  a  slow  oxidation,  or  combustion,  and  is 
not,  strictly  speaking,  a  true  phosphoi'escence, 
which  is  not  accompanied  by  chemical 
change. 

Certain  insects,  such  as  fire-flies,  and  many- 
marine  animals,  as  well  as  decaying  organic 
matter,  give  oft'  a  more  or  less  brilliant  light, 
and  even  some  plants  have  been  observed  to 
emit  flashes  of  light  on  warm  summer  even- 
ings. We  once  observed  a  piece  of  fish 
placed  in  an  ice-chest  to  shine  with  a  very 
brilliant  light.  In  this  instance  no  decay  had 
taken  place,  as  the  fish  was  perfectly  fresh 
and  sweet,  and  was  eaten  the  next  day. 

In  the  above  cases  there  is  undoubtedly 
more  or  less  chemical  change  or  oxidation, 
but  there  are  numerous  substances  which 
give  off  light  without  any  alteration  in  their 
composition.  Fluor-spar,  and  certain  varie- 
ties of  diamonds,  for  instance,  when  heated 
to  600°  or  700°  F.,  emit  a  bluish  light,  and 
when  a  lump  of  sugar  is  crushed,  or  two 
quartz  crystals  rubbed  together  in  the  dark, 
quite  a  brilliant  phosphorescence  may  be 
observed.  The  largest  size  lozenges  when 
broken  apart  show  the  phenomena  very  well. 

The  most  interesting  variety  of  phosphores- 
cence is  that  caused  by  insolation  or  exposure 
to  the  sun's  rays.     This  was  first  observed  in 


air)  metals,  and  liquids,  do  not  phosphoresce 
at  all. 

The  cause  of  phosphorescence  by  insola- 
tion cannot  be  definitely  explained,  but,  if  we 
accept  the  undulatory  theory  of  light,  we 
may  suppose,  that,  the  light  waves  striking 
against  certain  bodies,  have  the  power  to  in- 
duce similar  vibrations  in  their  substance, 
just  as  in  the  case  of  sound,  a  musical  note 
may  cause  a  string  tuned  to  the  same  note  to 
vibrate  in  unison  with  it,  or,  as  a  current  of 
electricity  passing  through  a  coil  of  wire  may 
induce  another  current  in  a  neighboring  coil. 
We  may  suppose  that  the  molecules  of  phos- 
phorescent substances  are  adjusted,  or  tuned 
as  it  were,  to  the  vibratory  periods  of  certain 
light  waves,  so  that  when  they  fall  upon 
them,  a  similar  vibration  is  induced  in  their 
substance,  which  continues  for  a  longer  or 
shorter  time  after  the  original  light  is  with- 


A'Viis^Nr, 


only  lasts  for  a  few  seconds,  or  even  fractions 
of  a  second.  To  study  this  latter  class  of 
substances,  an  ingenious  machine  was  de- 
vised by  M.  Becquerel,  by  which  a  body  may 
be  exposed  to  light  and  immediately  viewed 
in  darkness  for  a  definite  length  of  time.  It 
consists  substantiallv  of  a  wheel  revolving  at 
a  known  rate  of  speed  to  which  the  substance 
under  observation  is  attached.  As  it  re- 
volves, it  passes  alternately  from  light  to 
darkness,  and  as  the  speed  of  the  wheel  is 
known,  the  time  of  the  exposure,  and  the 
duration  of  the  phosphorescence  can  be 
readily  calculated.  With  this  instrument,  it 
is  found,  that,  a  large  number  of  substances 
become  phosphorescent  by  insolation,  includ- 
ing many  minerals,  silk,  amber,  dry  paper, 
and  even  the  teeth.  Uranium  compounds 
emit  a  brilliant  light,  which,  however,  only 
continues  from  three  to  four  thousandths  of  a 
second.  On  the  other  hand,  quartz,  sulphur, 
phosphorus,    (when    out    of    contact    of   the 


drawn.  Currents  of  electricity  under  certain 
conditions,  are  also  very  eftective  in  inducing 
phosphorescence,  and  the  light  emitted  by 
various  substances,  when  placed  in  highly- 
exhausted  glass  tubes,  through  which  such  a 
current  is  passed,  is,  in  many  cases,  brilliant 
and  magnificent  to  the  highest  degree. 


INDIAN  JEWELRY. 

In  the  United  States  mineralogical  exhibit 
at  the  Paris  Exposition,  are  several  unique 
specimens  of  jewelry  collected  among  the 
Indians  of  Arizona  and  New  Mexico.  They 
are  composed  principally  of  turquoise,  a 
phosphate  of  alumina  colored  blue  by  copper, 
and  are  interesting  as  indicating  that  this 
beautiful  mineral  was  prized  as  a  gem  by  the 
aboriginal  inhabitants  of  this  country,  as  well 
as  by  those  natives  of  oriental  lands  who  dis- 
covered it  independently. 

In  the  engraving.  Fig.  i  represents  a  neck- 
lace of  perforated  beads  of  turquoise,  with  a 
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rude  pendant  of  the  same  mineral.  Fig.  2  is 
an  object  of  remarkable  interest — a  small 
image  of  a  prairie  dog,  carved  from  white 
marble,  with  eyes  of  turquoise  set  into  the 
stone.  Its  neck  is  encircled  by  a  collar,  to 
which  is  attached  a  piece  of  mother-of-pearl. 
This  object  was  an  ancient  fetich  of  the 
Pueblo  Indians,  and  was  supposed  to  have 
the  power  of  causing  rain.  Fig.  3  is  a  silver 
ring  set  with  a  turquoise,  and  Fig.  4  a  heart- 
shaped  piece  of  the  same  mineral,  engraved 
vvitli  a  figure  of  two  crossed  arrows,  and  pro- 
vided with  a  silver  ring  by  which  it  can  be 
suspended. 

Turquoise  is  still  found  in  the  southwestern 
part  of  this  country,  and  the  descendants  of 
the  ancient  inhabitants  at  the  present  day 
offer  specimens  of  the  mineral  to  the  traveller 
while  the  trains  stop  at  the  stations.  Really 
fine  specimens,  however,  are  very  rare,  and 
are  quickly  bought  up  b}-  local  collectors  and 
agents. 


[Special  Correspondence  ot  The  Popular  Science  New8.\ 
PARIS  LETTER. 

The  seventy  international  scientific  meetings 
wliich  were  to  be  held  in  Paris,  at  the  occasion  of 
the  Exhibition,  now  belong  to  the  past,  and  the  sec- 
retaries are  busy  in  preparing  the  volumeiiPwhich 
contain  the  transactions  of  tliese  meetings  and  the 
papers  read  by  the  contributors.  This  collection  of 
seventy  or  more  volumes  will  remain  as  a  fine 
memento  —  scientifically  speaking  —  of  intellectual 
activity  in  1889.  It  would  certainly  be  interesting 
work  to  review  in  a  few  pages,  and  very  summarily, 
the  progress  achieved  in  the  last  century  in  all 
departments  of  science.  How  many  of  the,  at 
present,  most  crowded  parts  of  science, — those  in 
which  tlie  most  activity  is  displayed, — were  little 
dreamt  of  a  hundred  years  ago;  what  wonders  for 
the  e^es  of  our  fathers,  if  they  could  come  to  life 
again !  And  if,  at  the  end  of  the  next  century,  the 
progress  realized  is  on  a  par  with  that  of  which  we 
are  spectators,  what  will  huinan  knowledge  be .'  We 
can  no  more  surmise  the  future  than  our  1789  fore- 
fathers could,  and  can  but  regret  that  our  eyes  will 
be  closed  and  will  not  see  the  future.  The  collection 
of  the  seventy  transactions  will  be  accompanied  by 
another  very  interesting  document — a  voluminous 
work,  in  which  all  the  lectures  given  in  the  Exhibi- 
tion, concerning  the  exhibits,  will  be  published. 
These  lectures  have  been  delivered  by  competent 
•men  in  all  departments  of  science,  either  practical 
or  speculative;  they  all  pertain  to  the  Exhibition, 
explaining  different  parts  of  the  grand  whole,  and 
will  serve  as  a  retrospective  guide  in  many  a  case. 
It  is  expected  this  work  will  be  published  in  the 
course  of  a  few  months,  and  the  seventy  volumes 
will  be  ready  in  about  the  same  time. 

A  few  days  ago  a  statue  was  unveiled  in  Alais,  a 
small  town  in  the  south  of  France,  in  the  pleasant 
region  of  the  olive  trees  at  the  foot  of  the  Cevenne 
mountains, — a  statue  erected  to  the  memory  of  the 
great  chemist,  J.  B.  Dumas.  The  ceremony  was  a 
very  imposing  one,  as  M.  Pasteur  was  in  attendance 
and  delivered  a  very  good  speech.  M.  Pasteur  stood 
on  one  of  his  best  battle-grounds,  since  it  is  at 
Alais,  and  in  the  neighborhood,  that  he  conducted 
his  studies  on  the  disease  of  the  silkworm,  and  dis- 
covered the  cause  of  the  malady. 

M.  Mosso,  of  Turin,  in  Italy,  published,  a  few 
months  ago,  a  very  curious  paper  in  the  Archives 
Haliennes  de  Biologic,  concerning  the  toxic  proper- 


ties of  the  blood  of  different  fishes,  lie  has  seen 
that  when  this  blood,  although  quite  fresh  and  pure, 
containing  no  bacteria  of  any  toxic  power,  is  injected 
into  the  circulatory  system  of  mammals,  even  in  the 
dose  of  a  few  drops,  it  gives  birth  to  very  peculiar 
symptoms,  which  end  in  a  rapid  death.  In  a  recent 
paper,  the  same  author  has  studied  the  phenomena 
he  has  described,  and  trys  to  give  an  explanation 
thereof  He  has  seen  that  the  liquid  part  of  the 
blood,  i.  e.,  the  serum  deprived  of  the  blood- 
corpuscles,  is  the  part  in  which  the  toxic  property 
resides.  The  poison  is  destroyed  by  mineral  and 
organic  acids,  carbonic  acid  being  excepted.  Alka- 
lies also  destroy  the  poisonous  power,  and  if  blood 
serum  treated  by  alkalies  is  next  saturated  with 
acids,  the  toxic  power  does  not  return.  On  the 
other  hand,  dialysing  the  blood  gives  no  clue  to  the 
question ;  or,  at  least,  it  shows  that  the  poison  is 
neither  a  free  acid,  nor  a  peptone,  nor  a  dialysable 
salt.  The  poison  differs,  therefore,  from  the  .serpent 
venom,  which,  as  Mitchell  and  Reichert  have  shown, 
consists  of  an  albuminous  body.  When  introduced 
into  the  digestive  system,  the  venom  causes  no  harm 
whatever,  and  the  gastric  fluids  seem  to  enjoy  the 
property  of  rendering  the  venom  entirely  harmless. 
The  putrefying  process  also  destroys  the  venom, 
and  the  same  result  obtains  when  the  venom  is 
heated  over  700°  Cent.  What,  then,  is  this  venom, 
whose  toxic  power  is  so  great,  and  the  effects  so 
sudden .'  M.  Mosso  shows,  through  careful  experi- 
ments, that  it  consists  of  an  albuminous  body,  which 
is  contained  in  the  serum  of  the  blood.  Such  is  the 
present  conclusion  of  M.  Mosso.  While  writing 
about  venoms,  I  wish  to  call  the  attention  of  readers 
interested  in  the  matter  to  a  book  recently  published 
by  M.  Bottard,  on  the  venomous  fish,  {I.es  I'oissons 
Venimeiix,  Paris,  Doin,  18S9  )  It  is  a  good  work 
concerning  the  toxic  power  of  many  fishes,  either 
tropical  or  European.  It  gives  a  description  of  the 
glandular  apparatus  which  secretes  the  venom,  and 
of  the  weapons  through  which  the  fishes  inflict 
injury.  Finally,  it  gives  some  account  of  the  influ- 
ence exerted  by  the  venoms  on  man  and  animals. 
Many  of  these  venomous  fishes  are  very  dangerous, 
especially  in  tropical  parts, — the  wound,  in  some 
cases,  being  followed  by  death,  or,  at  least,  by  severe 
symptoms. 

To  pass  to  a  neighboring  topic,  I  would  also 
recommend  to  those  interested  in  bacteriology,  a 
pamphlet  on  La  Maladie  Pyocyanique,  by  M.  Char- 
rin,  published  by  Steinheil.  Pyocyanin  is  a  chemi- 
cal substance,  well  known  in  many  respects,  which 
is  made  up  by  a  microbe,  which  is  not  exactly  a 
pathogenetic  one,  but  which  enjoys  the  singular 
property  of  coloring  wound-discharges  blue.  This 
microbe  produces,  through  its  vital  activity,  a  blue 
matter,  which  gives  its  color  to  the  discharge.  This 
blue  matter,  which  can  easily  be  separated  through 
chemical  methods,  gives  birth  to  peculiar  morbid 
symptoms,  when  inoculated  into  animals — to  rabbits, 
especially.  M.  Charrin  has  studied  very  thoroughly 
this  microbe  and  its  effects  on  animals,  the  influence 
of  various  matters  and  conditions  upon  its  patho- 
genetic action,  and  many  other  allied  questions, 
and  has  produced  a  very  able  and  useful  document, 
in  which  very  useful  hints  as  to  the  method  of 
studying  bacteria  and  microbes,  and  the  way  in 
which  the^'  are  harmful,  are  given.  In  fact,  this 
pamphlet  has  won  for  its  author  a  prize  among 
those  which  are  awarded  by  the  Academy  of  Sci- 
ences of  Paris. 

M.  Giard,  the  well-known  professor  of  Darwinism 
in  the  Faculty  of  Sciences,  has  recently  discovered 
an  interesting  fact.  He  found  on  the  sea-beach, 
one  day  last  summer,  one  of  those  so  numerous 
amphipoda  which  hop  about  in  the  sand  and  peb- 
bles.    One  of  these  small  and  transparent  crusta- 


ceans seemed  weak  and  miserable,  and  M.  Giard 
kept  it,  in  order  to  examine  it  at  home,  and  was 
much  surprised  in  perceiving  that  it  was  luminous, 
or  phosphorescent.  M.  Giard  carefully  studied  the 
matter,  and  has  arrived  at  the  conclusion  that  the 
phosphorescence  of  these  crustaceans  is  the  sign  of 
a  peculiar  disease,  which  is  easily  transferred  from 
one  individual  to  another  by  injecting  into  his  body 
a  small  quantity  of  any  part  of  the  others.  The 
disease  is  due  to  a  peculiar  microbe,  which  may 
easily  be  cultivated  in  appropriate  media,  and 
which  may  be  inoculated  on  many  animals,  with 
the  same  eft'ect  of  rendering  them  luminous.  The 
animals  I  speak  of  are  other  crustaceans,  and  the 
reader  must  not  believe  that  a  cat  or  dog  may  be 
rendered  phosphorescent! 

In  a  recent  number  of  the  bulletin  of  the  Jardin 
d' Acdimaiation ,  M.  A.  Crette  delivered  some  inter- 
esting remarks  concerning  the  destruction  of  birds 
by  telegraph  wires.  In  many  parts  of  France, 
especially  in  the  parts  where  towns  are  scarce,  and 
where  railways  cross  long  tracts  of  farm  lands  where 
dwellings  are  infrequent,  and  less  apt  to  frighten 
away  wild  birds,  considerable  numbers  are  found 
along  side  of  the  railways,  killed  by  violent  contact 
with  the  telegraph  wires,  which  they  encounter, 
mostly  at  night,  in  their  rapid  flight,  without  having 
time  to  avoid  them.  This  is  one,  and  only  one,  of 
the  numerous  ways  in  which  civilization  indirectly 
affects  wild  animals, — apart  from  those  in  which  it 
is  directly  obnoxious  to  them, — and  it  certainly 
would  be  an  interesting  task  to  try  to  summarize  a 
number  of  these  instances.  They  are  certainly  very 
varied,  and  the  number  and  variety  would  surprise 
the  uninitiated. 

An  idea  which  might  be  submitted  to  the  origina- 
tors of  the  United  States  exhibition  of  1892,  if  it 
does  t,ike  place :  Among  the  most  interesting 
features  of  the  Palais  des  Arts  Liberaux,  although 
it  has  been  but  little  noticed  by  the  gros  public, 
were  two  maps  of  France — industrial  France  in 
17S9,  and  industrial  France  in  1S89.  Of  course,  as 
only  two  years  were  employed  in  preparing  the 
maps,  all  branches  of  industry  were  not  represented, 
but  only  the  principal  ones.  It  is  very  interesting 
to  watch,  by  comparison  of  the  two  maps,  the  pro- 
gress of  industry,  and  such  maps,  concerning  the 
United  States,  would  certainly  prove  of  the  greatest 
interest.  I  suppose  the  1792  map  could  be  easily 
enough  gotten  up,  and  statistics  are  not  wanting  to 
indicate  the  present  status.  In  no  better  manner 
could  the  prodigious  progress  of  the  States  be  sum- 
marized ;  none  could  be  more  easily  understood  by 
all ;  none  could  be  more  graphic  and  precise.  If 
some  persons  are  interested  in  the  manner  in  which 
the  maps  were  prepared  and  are  made,  I  will  be 
happy  to  give  them  the  necessary  information.  At 
all  events,  if  anyone  purposes  doing  the  work,  it  is 
time  to  begin.  Ji_ 

Paris,  Oct.  23,  1S89. 

<♦» 

[Specially  Observed  for  The  Popular  Science  NeiDi.] 
METEOROLOGY  FOR  OCTOBER,  1889. 

TEMPERATURE, 


Average  Thermometer. 


At  7  A.  M. 
At  2  p.  M. 
At  9  p.  M. 

Whole  Month 


Last  19  Octobers     . 


44-32 

46^2° 
4S.44* 


50^3° 


Lowest. 


3>' 

40° 
30° 
30° 


I    46.60' 
'  in  188S. 


Highest. 


63- 

7'° 
61" 

7i° 


.S6.16'    j 
in  1S79. 1 


Range. 


3'" 
3'" 
41° 


9.56' 


The  lowest  point  of  the  mercury  the  past  month, 
at  the  hours  of  observation,  was  30°,  on  the  evening 
of  the  23d.  It  stood  at  31°  on  the  mornings  pre- 
ceding and  following.  The  23d  was  the  coldest  day, 
averaging  36.33".     The  next  coldest  were  the  day 
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preceding  and  the  day  following,  with  averages  of 
38°  and  40°.  Frost  occurred  on  these  days,  as  also 
on  the  17th — the  first  of  the  season  in  my  locality. 
It  was  still  earlier  in  other  localities  in  town.  The 
highest  point  reached  was  71°,  on  the  20th,  but  the 
first  day  of  the  month  was  the  warmest,  averaging 
^S-SS*^-  The  entire  first  week  was  warm,  with  an 
average  of  54.10°;  and  yet  the  month  was  2.19° 
below  the  average  of  the  last  nineteen  Octobers,  and 
the  coldest,  with  only  three  exceptions,  during  this 
period.  The  extremes  of  the  2  P.  M.  observations 
came  on  the  20th  and  21st — a  fall  of  31°  in  twenty- 
four  hours. 


The  face  of  the  sky,  in  93  observations,  gave  39 
fair,  16  cloudy,  27  overcast,  and  1 1  rainy, — a  percent- 
age of  41.9  fair,  being  the  lowest  percentage  in  the 
last  nineteen  Octobers.  The  average  has  been  56.3, 
with  extremes  of  41.9  in  1889,  and  73.1  in  1874. 
During  the  last  nine  days  of  the  month,  in  27  obser- 
vations, only  07ie  was  noted  fair,  and  that  on  the 
evening  of  the  first  of  the  nine.  The  sun  was  quite 
a  stranger  during  this  period.  Our  usually  bright 
October,  this  j'ear  surpassed  the  average  of  even  the 
gloomiest  months  in  the  year.  We- had,  however,  a 
few  fine  October  days  the  first  part  of  the  month' 
— especially  the  3d  to  the  5th, — and  also  from  the 
i6th  to  the  20th. 

PRECIPITATION. 

The  amount  of  rainfall  the  past  month  was  3.75 
inches,  while  the  average  for  the  last  twenty-one 
Octobers  has  been  just  4  inches,  with  extremes  of 
0.75  inch  in  1874,  and  13.20  inches  in  1869.  The 
largest  amount  the  past  iTionth  was  1.83  inches,  on 
the  13th  and  14th;  1.25  fell  on  the  7th,  0.52  on  the 
27th,  and  0.15  on  the  ist,  with  a  trace  of  rain  in  five 
other  instances.  The  amount  since  January  ist  has 
been  48.59  inches,  while  the  average  for  twenty-one 
years  of  the  same  months  has  been  only  38.99, 
showing  an  excess  of  9.60  inches  this  year. 

PKKSSURE. 

The  average  pressure  the  past  month  was 
29.984  inches,  with  extremes  of  29.60  on  the  ist 
and  2d,  and  30.32  on  the  24th, — a  range  of  0.72  inch. 
The  average  pressure  the  last  sixteen  Octobers  has 
been  29.994  inches,  with  extremes  of  29.826  in  1875, 
and  30.109  in  1886, — a  range  of  .283  inch.  The 
sum  of  the  daily  variations  the  past  month  was  4.27 
inches,  giving  an  average  daily  movement  of  .138 
inch.  This  average  the  last  sixteen  Octobers  has 
been  .163  inch,  with  extremes  of  .113  and  .211. 
The  largest  daily  movements  were  .40  on  the  ist, 
.30  on  the  2d,  and  .24  on  the  25th.  Fully  one-half 
of  the  observations  were  above  30  inches,  showing 
a  generally  high  pressure,  as  is  usual  for  October. 
The  barometric  waves  were  unusually  numerous, 
but  small. 

WINDS. 

The  direction  of  the  wind,  in  93  observations, 
gave  23  N.,  3  S.,  6  E.,  20  W.,  11  N.  E.,  13  N.  W.,  4 
.S.  E.,  and  13  S.  W., — an  excess  of  27  northerly  and 
.25  westerly  over  the  southerly  and  easterly,  and  in- 
dicating the  average  direction  the  past  month  to 
have  been  W.  47°  12'  N.,  or  2°  12'  N.  of  N.  W. 
The  westerly  winds  in  October,  for  the  last  twenty 
years,  have  uniformly  prevailed  over  the  easterly, 
by  an  average  of  33.10  observations,  and  the  north- 
erly over  the  southerly,  with  four  exceptions,  by  an 
average  of  8.70, — thus  indicating  the  approximate 
general  average  direction  for  October  to  be  W.  14'^ 
44'  N.  By  comparing  this  with  the  direction  of  the 
past  month,  we  learn  that  the  wind  has  been  32°  28' 
more  northerly  than  usual.  The  relative  progres- 
sive distance  travelled  by  the  wind  the  last  month 
was  36.79  units,  and  during  the  last  twenty  Octobers 
.684.5  such  units,  an  average  of  34.25, — showing  less 


opposing  winds  than  usual.  My  tables  also  show- 
that  the  October  winds  have  averaged  20  degrees 
more  northerly  the  last  ten  years  than  the  ten  pre- 
ceding, the  excess  of  northerly  observations  being 
in  the  proportion  of  147  to  27.  D.  W. 

Natick,  Nov.  5,  1889. 


[Specially  Computed  for  The  Popular  Science  News.\ 
ASTRONOMICAL  PHENOMENA  FOR 
DECEMBER,  1889. 
There  will  be  a  total  eclipse  of  the  sun  on  Dec. 
22.  The  line  of  totality  begins  between  the  island 
of  Hayti  and  the  north  west  of  South  America,  runs 
in  a  south-easterly  direction  just  touching  the  main 
land  at  two  or  three  points,  thence  across  the  South 
Atlantic  Ocean  reaching  Africa  near  St.  Paul  de 
Loanda,  thence  north-east  to  the  east  coast  where  it 
ends  in  latitude  5°  north.  The  eclipse  will  not 
be  visable  even  as  partial  in  the  United  States  ex- 
cept at  Cape  Hatteras  and  in  Southern  Florida 
where  the  sun  rises  partially  eclipsed,  and  the 
whole  phenomenon  is  ended  a  few  moments  after 
sunrise.  The  path  of  totality  resembles  very  closely 
that  of  the  eclipse  of  Aug.  29,  1886.  The  duration 
of  totality  for  points  of  the  coast  of  South  America 
will  be  only  about  two  minutes,  while  stations  on 
the  west  coast  of  Africa  will  have  a  totality  of  about 
three.  The  greatest  duration  is  in  mid  ocean, 
where  it  is  more  than  four  minutes ;  but  there  is  no 
island  from  which  to  take  observations.  Several 
expeditions  for  observing  the  eclipse  have  already 
started  and  it  is  hoped  that  valuable  results  may  be 
secured. 

The  Planets. — Mercury  is  in  aphelion,  and  passes 
superior  conjunction  on  Dec.  7.  By  the  end  of  the 
month  it  is  about  15°  east  of  the  sun  and  may  possi- 
bly be  seen  as  an  evening  star,  but  the  position  is 
not  very  favorable.  Venus  is  still  a  morning  star 
but  is  gradually  getting  nearer  to  the. sun.  At  the 
end  of  the  month  it  rises  less  than  an  hour  before. 
It  is  more  than  five  times  as  far  away  from  the  earth 
as  it  was  in  May.  Mars  is  gradually  approaching 
the  earth  and  is  getting  into  better  position  for 
observation.  It  rises  on  Dec.  i  at  about  2.20  A.  M., 
and  on  Dec.  21  at  about  1.20  A.  M.  It  is  in  the 
constellation  Virgo  and  is  moving  eastward  some- 
what rapidly.  Jupiter  is  still  an  evening  star  but 
sets  quite  early,  before  7  P.  M.  at  the  begining  of 
the  month,  and  only  about  halt  an  hour  after  the 
sun  at  the  end.  On  account  of  its  nearness  to  the 
sun  the  eclipses  of  its  satellites  can  not  easily  be 
observed.  Possibly  two  may  be  seen  in  the  west- 
ern part  of  the  United  States,  a  reappearance  of  the 
first  on  Dec.  7,  at  6h.,  33m.,  and  a  reappearance  of 
the  second  on  Dec.  9,  at  5h.,  29m.,  central  standard 
time.  Saturn  passed  quadrature  on  Nov.  25,  and 
on  Dec.  i  rises  at  about  11  P.  M.  and  two  hours 
earlier  at  the  end  of  the  month.  It  is  in  the  con- 
stellation Leo  about  6°  east  of  Regulus  (Alpha 
Leonis),  and  is  nearly  stationary  during  the  month, 
moving  slowly  eastward  until  Dec.  15,  and  then  be- 
ginning to  move  westward  or  retrograde,  but  the 
whole  motion  is  only  about  equal  to  the  radius  of 
the  moon.  Uranus  is  in  the  constellation  Virgo, 
and  rises  between  one  and  two  A.  M.  It  is  three  or 
four  degrees  east  of  Spica  (Alpha  Virginis)  and 
moves  a  little  toward  the  east  during  the  month. 
Neptune  is  in  Taurus  about  half  way  between  the 
Pleiades  and  Hyades  and  is  on  the  meridian  about 
midnight. 

The  Constellations. — The  positions  given  hold 
good  for  latitudes  differing  not  much  from  40°  north, 
and  for  10,  9,  and  8  P.  M.  for  the  beginning,  middle, 
and  end  of  the  month,  respectively.  The  head  of 
Perseus  is  nearly  in  the  zenith,  the  rest  ot  the  con- 
stellation being  mainly  to  the  east.     Aries  is  high  up 


on  the  meridian,  south  of  the  zenith;  and  Cetus  is 
lower  down.  Taurus  is  to  the  left  of  Aries,  high  up 
on  the  south-east.  Below  Taurus  is  Orion,  and  be- 
fore Orion  is  Canis  Major,  just  rising  in  the  southeast. 
Canis  Minor  has  just  risen  in  the  east.  Below  Per- 
seus (in  the  zenith)  are  first  Auriga,  then  Gemini, 
then  Cancer;  the  last  just  above  the  horizon,  a  little 
north  of  east.  Leo  is  just  rising.  Ursa  Minor  is 
mainly  below  the  pole  star.  Draco  is  partly  below 
and  partly  to  the  left.  Cassiopeia  has  just  passed 
the  meridian  between  the  zenith  and  the  pole,  and 
Cepheus  is  below  Cassiopeia.  Cygnus  and  Lyra 
are  low  down  in  the  north-west.  Andromeda  is 
high  up,  just  west  of  the  zenith;  and  Pegasus  is  be- 
low it.  Aquarius  is  just  setting  in  the  south-west, 
and  Pisces  lies  between  it  and  Aries. 

M. 
Lake  Forest,  III.,  Nov.  i,  1889. 


What  Exhausts  the  Soil. — A  report  issued 
from  the  Wisconsin  Institute  says:  "We  do  not 
exhaust  land  by  selling  the  fat  of  animals,  but  we 
exhaust  when  we  sell  their  muscle,  their  bones, 
their  hair,  their  skin,  and  horns.  We  exhaust  land 
when  we  sell  milk,  cheese  or  eggs,  but  not  when  we 
sell  butter.  If  we  sell  $200  worth  of  wheat,  we  sell 
$48  worth  of  plant  food  from  the  soil.  If  we  sell  a 
horse  worth  $200,  we  sell  $7  worth  of  fertility, 
while  if  we  sell  $200  worth  of  butter,  we  sell  less 
than  $1  worth  of  plant  food.  These  figures  are 
well  worthy  of  the  attention  of  the  agriculturist  in 
determining  what  he  shall  grow  for  market." 


LITERARY  NOTES. 


Electricity  in  Our  Homes  and  Workshops,  by  Sydney 
F.  Walker,  C.  E.  D.  Van  Nostrand  Com"pany, 
New  York.     Price,  $1.50. 

This  is  a  most  excellent  work,  describing  in  a  pop- 
ular manner  the  various  applications  of  electricity  in 
practical  life,  including  batteries,  electric-bells,  sig- 
nalling apparatus,  telegraphs,  and  telephones.  The 
obscure  subject  of  electrical  units  and  measurements 
is  treated  in  an  especially  clear  and  simple  manner, 
and  rendered  easy  of  comprehension  by  anyone. 


The  Tnrenior's  Manual :    How  to  Make  a  Patent  Pay. 

J.  F.  Davison   &  Co.,  Publishers,   120  Broadway, 

New  York.     Price,  $1.00. 

This  work  consists  mainly  of  new  matter,  which 
now  appears  for  the  first  time  in  print.  It  gives 
information  of  great  value  to  inventors  and 
patentees,  and  should  be  in  the  hands  of  all 
who  are  in  any  way  interested  in  the  subject  of 
patent  rights. 


Messrs.  A.  Lovell  &  Co.,  of  New  York,  have  pub- 
lished a  most  excellent  Ccmnion  Se}ise  Arithmetic, 
which  is  worthy  the  attention  of  teachers  and  school 
committees.  Part  I.  (30  cents)  and  Part  II.  (40 
cents)  are  now  ready. 


The  list  of  contributors  to  the  North  American 
Review  for  November  presents  an  unusual  array  of 
prominent  names  in  both  church  and  state,  and 
there  is  a  correspondingly  high  degree  of  merit  in 
the  subjects  treated  of.  It  opens  with  a  discussion 
of  the  divorce  question.  Subscription  price,  $5.00 
per  year,  or,  with  the  Science  News,  $5.25. 


Messrs.  Jonn  Wiley  &  Sons,  New  York,  have 
published  an  excellent  Food  Chart  (price,  $1.25), 
mounted  on  rollers  like  a  map.  It  shows  the  rela- 
tive value,  digestibility,  and  composition  of  the 
various  food  substances,  besides  much  other  valu- 
able information  suitable  for  students  of  physiology. 


Pamphlets,  etc.,  received:  Report  of  the  Iowa 
Weather  Service  for  1SS8,  by  Dr.  Gustavus  Hin- 
richs.  Director,  Iowa  City;  Meteorites,  and  What 
They  Teach  Us,  by  H.  Hensoldt,  Ph.  D. ;  The  Cli- 
matic Treatment  of  Bronchial  Asthma,  by  Frederick 
I.  Knight,  M.  D.,  Boston;  Essays  on  Evolution, 
from  the  New  Ideal  Publishing  Co.,  Boston,  and 
Educational  Leaflets  of  the  New  York  College  for 
the  Training  of  Teachers. 
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[Original  in  The  Popular  Science  jVewjs.J 
TUBERCULOSIS. 

BY  JOHN    CROWELL,    M.  D. 

The  word  tubercle  is  as  old  as  anatomy,  meaning 
simply  a  little  tuber  or  nodule — an  indurated,  pro- 
jecting mass.  The  term  tuberculosis,  as  designating 
a  specific  disease,  is  modern.  The  term  tubercle 
was  used  by  the  ancient  writers  simply  in  its  ana- 
tomical sense,  and  the  use  of  the  word  is  misleading 
when  applied  to  disease,  in  the  early  history  of  med- 
icine. It  is  not  possible  to  fix  the  exact  time  when 
the  term  tuberculosis  began  to  be  strictly  confined 
to  specific  disease,  but  probably  it  begins  with  Boyle 
and  Ltenner,  1810-1819,  when  they  declared  that 
"tubercle  is  the  cause,  and  constitutes  the  proper 
anatomical  character  of  pulmonary  phthisis."  These 
two  great  investigators  devoted  their  lives  to  the 
study  of  this  disease,  and  to  them  belongs  the  right 
to  fix  the  name.  The  word  "  tuberculosis"  was  first 
employed  by  Schonlein,  in  1839,  ^'^^  ^^  '^^^  ^  '1'^" 
believer  in  the  specific  character  of  the  disease.  The 
question  as  to  the  specific  nature  of  the  disease  has 
been  sharply  discussed  for  over  a  century,  and  some 
of  the  most  brilliant  writers  have  advocated  the 
alternate  sides  of  the  controversy,  and  the  literature 
upon  this  phase  of  the  disease  forms  a  most  interest- 
ing feature  of  medical  study. 

The  first  epoch  in  the  history  of  the  disease  may 
be  said  to  have  begun  with  Baillie,  who  gave  his 
description  of  tubercle  in  1794.  The  names  of 
Boyle,  La;nner,  Vischen,  and  Villemin  are  familiar 
to  all  students  who  have  followed  the  discussion  of 
this  subject  through  the  interesting  controversy  of 
the  last  fifty  years.  Of  much  more  use  and  benefit 
to  science  have  been  the  microscopical  examinations 
first  instituted  by  Addison.  He  was  the  first  observer 
who  made  a  minute  and  exact  microscopical  exami- 
nation of  tubercles.  He  regarded  tubercles  as  a 
collection  of  epithelial  cells,  originating  from  the 
white  blood-corpuscles,  which  are  arrested  in  the 
small  capillaries,  where  they  undergo  a  change  into 
epithelial  cells.  By  the  impulse  of  his  suggestions, 
histological  examinations  of  tubercles  were  more 
carefully  followed  up,  especially  by  Labert,  Rein- 
hardt,  and  others.  But  it  was  finally  reserved  for 
Robert  Koch,  the  results  of  whose  investigations 
sent  such  a  thrill  of  excitement  throughout  the  civ- 
ilized world,  to  illustrate,  in  his  work  published  in 
1883,  more  definitely  and  satisfactorily  the  nature  of 
tuberculosis ;  and  the  amount  of  anatomical  and 
experimental  work  set  forth  in  his  investigations  is 
among  the  marvels  of  modern  research.  As  a  result 
of  his  experiments,  which  only  supplement  and 
round  out  those  of  his  worthy  predecessors,  we  may 
safely  define  tuberculosis  as  "an  infectious  disease, 
caused  by  the  tubercle  bacillus,  and  characterized  by 
the  production  of  tissue,  and  of  inflammatory  pro- 
ducts, which  appear  both  in  the  form  of  nodules, 
and  as  a  more  diffuse  infiltration,  and  which  rapidly 
undergo  caseation." 

The  tubercle  bacilli  are  short  rods,  about  one-half 
as  long  as  the  diameter  of  a  red  blood-corpuscle,  and 
about  one-tenth  as  broad  as  they  are  long.  Their 
diameter  does  not  vary,  and  they  do  not  have  the 
enlargement  at  the  ends  which  is  seen  in  many 
bacilli.  They  are  usually  curved,  or  comma-shaped. 
Koch  gave  his  first  description  of  them  in  1882,  and 
furthur  investigation  has  not  materially  changed 
his  iTiinute  analysis. 

These  bacilli  are  found  in  all  tuberculous  lesions, 
and  in  fluids  which  come  from  the  diseased  parts,  as 
in  the  sputum  which  comes  from  tuberculous  lungs; 
in  the  urine,  when  the  urinary  tract  is  the  seat  of 
tuberculous  affections;    in    the   blood,    in    cases   of 


miliary  tuberculosis ;  in  the  pus  from  tuberculous 
joints,  and  in  the  stools,  in  cases  of  tuberculous 
ulceration  of  the  intestines.  They  cannot  be  easily 
detected  in  the  fluids  or  tissues,  except  they  have 
been  colored  by  a  process  which  distinctly  stains 
them,  leaving  uncolored  the  other  bacteria  with 
which  they  are  mixed.  The  staining  process  estab- 
lished by  Koch  is  interesting,  and  is  described  at 
length  in  his  works.  It  is  interesting  to  inquire 
how  the  bacilli  enter  the  tissues  of  an  organ,  and 
this  question  has  given  rise  to  a  vast  amount  of 
conjecture  and  speculation.  They  may,  of  course, 
enter  the  body  in  various  ways.  They  may  enter  by 
means  of  the  respiratory  tract,  and  thus  the  lungs 
be  primarily  attacked.  They  may  enter  by  means 
of  the  intestinal  canal,  producing  a  primary  ulcera- 
tion of  the  mesenteric  glands ;  or  there  may  first  be 
tuberculous  lesion  of  the  skin,  with  an  infection  of 
other  parts  secondarily,  through  the  blood  or  lym- 
phatic vessels. 

The  number  of  bacilli  that  enter  an  organ  is  also 
important.  Koch  found  that  they  were  present  in 
large  numbers  in  those  places  where  the  tuberculous 
process  was  just  beginning,  or  was  progressing 
slowly.  They  are  then  crowded  together  closely  in 
small  groups,  sometimes  in  the  form  of  bundles. 
They  are  found  mostly  in  the  interior  of  the  cells, 
but  may  also  be  found  in  groups  not  in  the  interior 
of  the  cells.  After  tubercles  become  more  fully 
developed,  and  degeneration  sets  in,  the  bacilli  be- 
come less  in  number,  being  found  only  in  small 
groups,  or  isolated,  along  the  margins  of  the  tubercle 
centres,  and  side  by  side  with  bacilli  very  faintly 
colored,  and  which  are  either  dead  or  nearly  so. 
The  lungs  may  be  said  to  be  the  primary  seat  of 
tuberculosis,  and  the  pathological  changes  which 
the  disease  here  produces  are  so  great  that  the  term 
tuberculosis,  with  most  practitioners,  has  reference 
only  to  the  pulmonary  manifestation  of  the  disease. 
When  the  lungs  are  the  centre  of  the  primary  attack, 
the  bacilli  enter  them  from  without  by  the  bronchi. 
They  can  also  be  conveyed  from  a  focus  in  a  distant 
part  of  the  body,  by  the  agency  of  the  blood-stream. 
They  can  also  enter  by  means  of  the  lymphatics 
from  a  tuberculous  gland.  It  is  not  probable  that 
primary  tuberculosis  of  the  lungs  can  be  induced  by 
bacilli  taken  into  the  tissues  from  the  alimentary 
canal,  for  they  would  be  likely  to  become  lodged, 
either  in  the  liver  or  in  the  mesenteric  glands. 

From  the  lungs  the  bacilli  can  be  easily  carried  to 
other  parts  of  the  body.  They  are  conveyed  with 
the  sputum  along  the  bronchi  and  trachea,  which 
organs  are  often  aflTected,  as  is  also  the  larynx,  along 
its  posterior  wall,  when  the  ulceration  is  manifest, 
according  to  the  investigation  of  Conheim.  When- 
ever the  sputum  comes  in  contact  with  mucous 
surfaces,  there  is  danger  of  infection,  and  the  tuber- 
culous ulcerations  of  the  pharynx,  tongue,  and  lips, 
are  due  to  this  contact.  The  small  intestines  afford 
a  favorable  soil  for  the  action  of  the  bacilli.  Thev 
develop  in  the  lymphatic  tissue  of  the  intestines, 
and  where  this  tissue  is  most  abundant,  there  we 
find  the  frequent  manifestation  of  their  presence. 
By  these  glands  the  bacilli  are  carried  to  the  mesen- 
teric glands,  producing  tubercles  and  a  carious 
inflammation. 

From  this  cursory  survey,  we  are  forced  to  the 
conclusion  that  tuberculosis  is  an  infectious  disease, 
and,  in  the  lesions  produced  by  the  virus,  the  tuber- 
cle bacilli  may  assume  a  great  variety  of  forms.  It 
may  produce  miliary  tubercles,  or  a  diffuse  forma- 
tion of  tubercular  tissue,  or  the  inflammation  may 
be  formative,  with  the  production,  of  fibrous  tissue. 
Of  course  the  primary  seat  of  the  disease  is  most 
often  the  lungs,  where  the  bacilli  enter  with  the 
inspired  air.  Their  introduction  into  the  system  by 
the  food  is  also  an  important  fact  to  be  noticed. 


A  prime  factor  in  the  treatment  of  tuberculosis  is, 
of  course,  the  prevention  of  the  infection,  for, 
although  according  to  Cheyne  and  Ziegler,  the  par- 
asite does  not  live  outside  of  the  body,  yet  the  spores 
are  capable  of  overcoming,  for  a  limited  time,  condi- 
tions unfavorable  to  their  development.  The  spu- 
tum of  phthisical  patients  should,  at  all  times,  be 
disinfected,  by  allowing  germicidal  solutions  of  gly- 
cerine and  water  to  stand  in  the  vessels  for  expecto- 
ration. All  cloths  or  handkerchiefs  used  should  be 
placed  in  a  solution  of  bichloride  of  mercury  (i  to 
1,000)  before  being  washed.  It  is  safer  to  burn  all 
cloths  and  rags  immediately  after  their  use  by  the 
patient.  The  patient  should  not  occupy  the  same 
bed  as  the  attendant,  and  this  caution  should  be 
forcibly  impressed  upon  husband  and  wife.  Infants 
should  not  be  nursed  by  mothers  infected  with  the 
disease,  and  great  care  should  be  taken  that  the 
milk  used  for  domestic  purposes  does  not  come  from 
tuberculous  cattle.  This  is  a  matter  of  vital  impor- 
tance, but  it  is  very  difficult  to  eflfectually  guard 
against  this  danger,  as  probably  no  large  herd  of 
cows  is  absolutely  free  from  the  contamination  of 
tuberculosis.  Pure  air  is  an  essential  element  in  the 
treatment  of  this  disease,  and  Parkes  observes  that 
the  large  decrease  of  lung  affections  in  the  British 
army  since  1846,  is  largely  due  to  the  less  frequent 
overcrowding  of  the  barracks.  The  necessary  air- 
space for  each  individual  is  given  as  from  1,000  to 
1,200  cubic  feet,  and  in  hospitals  about  1,400  cubic 
feet,  depending,  of  course,  upon  the  frequent  chang- 
ing of  the  air  by  ventilation.  This  should  be  done 
at  least  three  times  an  hour.  Formerly,  the  climate 
sought  for  phthisical  patients  was  warm  and  moist, 
at  about  the  sea-level,  but  modern  science  advises  a 
mountain  elevation,  cool  and  dry, — the  question 
being  one  of  altitude  rather  than  latitude.  The 
advantages  of  a  high  altitude  are  set  forth  by  Weber 
in  the  physical  features  of  the  atmosphere,  as  fol- 
lows :  First,  purity  and  aseptic  nature ;  second, 
dryness  of  air  and  soil,  and  comparative  absence  of 
mist;  third,  coolness  of  air  and  warmth  of  sun 
temperature;  fourth,  rarity  of  atmosphere;  fifth, 
intensity  of  light;  sixth,  stillness  of  air  in  winter; 
seventh,  large  amount  of  ozone.  The  main  objec- 
tions against  a  higher  level  are,  great  advance  in 
the  disease,  advanced  age  of  the  patient,  febrile  rise 
of  temperature,  Bright's  disease,  continued  loss  of 
weight,  irritable  nervous  system,  and  co-existence 
of  heart  disease. 

Food  in  this  disease  is  such  an  important  element 
as  to  demand  the  special  attention  of  the  medical 
adviser.  The  amount  of  carbon  and  nitrogen  in  the 
daily  food  of  an  average  healthy  working  man  is  set 
down  as  750  grains  of  carbon  and  317  of  nitrogen, 
and  these  amounts  should  be  taken  as  standards  in 
regulating  the  diet  of  the  patient.  The  three  great 
functions  of  man  must  receive  constant  and  special 
care  :  the  development  of  tissue  change,  the  supply 
of  sufficient  aliment,  and  the  removal  of  waste. 
Whatever  will  fulfil  these  conditions, — whether  in  the 
way  of  medication,  or  in  the  management  of  diet, 
and  the  general  sanitary  surroundings  of  the  patient, 
— will  be  wise  and  humane.  Alternate  stuffing  and 
starving,  and  excessive  trials  of  popular  nostrums 
and  highly  lauded  specifics,  will  be  guarded  against 
by  every  careful  practitioner.  In  cases  where  the 
system  is  attacked  at  every  point  by  the  bacilli,  and 
where  the  final  result  is  inevitable,  the  physician 
will  do  all  in  his  power  to  relieve  symptomatic  con- 
ditions, and  make  the  last  days  of  the  patient  as 
free  from  acute  suffering  as  is  possible. 


According  to  a  London  correspondent  of  the  Citin. 
Lancet-Clinic,  a  young  medical  student  in  that  city, 
after  careful  ophthalmoscopic  examination  of  a  glass 
eye,  discovered  "  choroidtis  with  detached  retina." 
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INJURIES  TO   THE   EYE   FROM   LIME  AND 

CHEMICALS. 

Not  long  since,  the  writer,  in  a  single  week,  met 
with  (in  a  New  York  dispensary)  three  difterent 
cases  of  injuries  to  the  eye  caused  by  lime,  wliile 
numerous  other  cases  of  the  same  nature  have  been 
under  his  observation  and  treatment.  In  very  many 
of  these  cases  the  tendency  to  recovery  was  greatly 
impeded  by  the  amount  of  time  that  elapsed  before 
the  patients  were  placed  under  proper  treatment, 
while  in  not  a  few  instances  the  existing  conditions 
were  greatly  aggravated  by  improper  treatment, — 
administered  by  druggists  and  other  laymen, — and 
it  is  with  a  desire  to  dispense  a  better  knowledge  of 
how  such  cases  should  be  treated  until  the  services 
of  a  surgeon — or,  better,  of  an  ophthalmologist — 
can  be  obtained,  that  this  article  has  been  written. 
Nevertheless,  the  cases  herein  cited  shall  be  followed 
carefully  through  the  entire  course  of  treatment, 
feeling  that  they  will  prove  of  some  value  to  others 
more  interested  in  the  methods  of  treatment  than 
the  general  reader. 

Burns  of  the  eye  from  lime,  fresh  mortar,  acids, 
hot  fluids,  etc.,  are  not  rare  accidents,  and  are 
generally  of  serious  importance,  causing  severe 
inflammation,  excoriation,  and  sloughing  of  both 
conjunctiva  and  cornea,  while  in  healing  they  are 
quite  sure  to  occasion  cicatricial  adhesions  and  con- 
tractions. Not  infrequently  the  proper  substance 
of  the  cornea  is  aflTected  so  violently  as  to  cause 
complete  opacity,  with  total  loss  of  vision  in  the 
eye  aft'ected.  (Case  No.  II.)  The  desirability  of 
immediate  treatment  in  such  cases  is  at  once 
apparent,  and,  in  fact,  it  is  sometimes  this  alone 
which  can  preserve  the  sight,  while,  in  all  cases,  the 
sooner  proper  treatment  can  be  obtained,  the  less 
serious  will  be  the  symptoms,  the  more  speedy  the 
recovery,  and  the  more  complete  the  cure.  Thus  it 
seems  obvious  that  the  ultimate  effects  arising  from 
the  intrusion  of  these  substances  into  the  eye, 
depend  on  the  degree  of  causticity,  the  quantity, 
and  the  length  of  time  that  they  are  allowed  to 
remain  in  contact  with  the  conjunctiva.  Common 
mortar  falling  into  the  eye,  if  quickly  removed, 
often  acts  only  as  a  severe  stimulant,  causing 
increased  redness,  swelling,  pain,  and  lachrymation, 
followed  by  a  conjunctival  catarrh.  But,  even  when 
speedily  removed,  grave  conditions  sometimes  re- 
sult, as  in  a  case  herein  noted.  (Case  No.  III.) 
Qiiick-lime  and  slacked-lime,  thrown  into  the  eyes, 
act  as  powerful  caustics,  and  are  apt  to  produce — 
especially  if  not  speedily  removed — total  loss  of 
vision  through  complete  opacity  of  the  cornea,  or 
even  suppuration  or  thickening  and  protrusion  of 
this  part.  Hot  and  caustic  fluids — such  as  boiling 
water,  molten  metal,  nitric,  sulphuric,  and  other 
strong  acids — act  rapidly  upon  the  eye,  and  occasion 
inflammation  of  a  highly  dangerous  character.  The 
diabolical  and  effective  work  of  the  "  vitriol  thrower  ' 
is  familiar  to  all,  and  especially  so  to  those  of  us 
who  are  called  upon  to  attend  their  unfortunate 
victims. 

The  treatment  of  the  conditions  which  have  been 
thus  briefly  enumerated  will  now  fitly  engage  us. 
Whenever  lime — whether  it  be  mixed  with  sand  to 
form  mortar,  or  combined  with  certain  chemicals  in 
a  mixture  known  as  •'  white-wash,"  or  in  any  state 
whatsoever — be  found  in  the  eye,  it  should  be 
instantly  reinoved.  The  removal  of  all  particles 
not  firmly  adherent  should  be  accomplished  by 
means  of  a  small  pledget  of  absorbent  cotton,  satu- 
rated with  olive  oil.  If  the  cotton  cannot  be  readily 
obtained,  a  piece  of  linen  or  fine  muslin  may  be 
substituted.  The  surgeon  will  wind  the  cotton  on 
the  end  of  a  probe,  but  if  rounded  into  a  thin,  flexi- 
ble wad,  it  will  p-  >bRbly  be  more  beneficial  in  the 


hands  of  the  unskilled,  and  quite  as  efiicacious. 
The  eye  is  to  be  opened,  the  lids  everted  one  after 
the  other,  so  that  their  inner  surfaces  may  be  care- 
fully examined,  and  all  foreign  substances — except 
those  which  are  firmly  adherent — are  to  be  removed 
from  the  conjunctiva  by  the  gentle  use  of  the  oiled 
cotton.  The  lower  lid  is  easily  everted  by  making 
traction  downward  upon  the  skin  of  the  lid  with  the 
tip  of  one  of  the  fingers  of  the  left  hand,  while  the 
patient  rolls  his  eye  well  upward.  In  this  manner 
the  conjunctival  surface  will  be  exposed,  and  any 
substances  collected  there  may  be  readily  removed. 
The  eversion  of  the  upper  lid  requires  more  manipu- 
lation, but  is  scarcely  more  difficult  of  accomplish- 
ment. Have  the  patient  direct  his  eyes  —  not  his 
head  —  downward;  grasp  the  central  eye-lashes 
between  the  thumb  and  first  finger  of  the  left  hand, 
and  pull  the  lid  a  little  downward  and  away  from 
the  eye-ball ;  then  place  a  small  pencil,  or  probe,  or 
the  edge  of  a  stiff  card,  held  in  the  right  hand, 
against  the  outer  surface  of  the  lid,  well  back  from 
its  edge — beyond  the  upper  limit  of  the  tarsal  carti- 
lage ;  then  press  gently  downward  upon  the  surface 
of  the  lid  with  the  instrument  held  in  the  right 
hand,  and,  at  the  same  time,  turn  the  edge  of  the  lid 
upward  by  means  of  the  lashes  held  in  the  left  hand. 
The  instrument  is  now  removed  from  behind  the 
lid,  which  is  now  held  in  its  everted  position  by  the 
thumb  of  the  left  hand,  while  exatnined  and  cleaned. 
Upon  releasing  the  lid,  direct  the  patient  to  look 
upward,  when  it  will  resume  its  natural  position. 
The  examination  of  a  child's  eye  is  often  very  diffi- 
cult, and  the  surgeon  usually  finds  it  necessary  to 
hold  the  child's  head  firmly  between  his  knees, 
while  the  body  is  supported  in  the  lap  of  an  attend- 
ant. The  necessity  of  thoroughly  cleansing  the  eye 
can  scarcely  be  overestimated.  The  writer  has 
seen  a  severe  conjunctivitis,  attended  with  swelling, 
catarrh,  and  pain,  caused  by  the  presence  of  a  small 
hair  in  the  eye,- — the  conditions  improving  at  once 
upon  the  removal  of  the  little  offender  and  the 
employment  of  a  mild  astringent  wash, — and  if  so 
small  a  body  can  provoke  so  great  an  irritation,  how 
much  more  damage  can  be  effected  by  the  presence 
in  the  eye  of  such  significant  substances  as  we  are 
now  considering!  Very  ofien,  patches  and  particles 
remain  too  firmly  adherent  to  be  removed  with  cot- 
ton or  rag,  but  these  must  also  be  removed,  as  they 
will  eat  their  way  into  the  tissue  and  become  incor- 
porated with  it.  To  this  end,  olive  oil  should  be 
dropped  into  the  eye,  to  loosen,  as  much  as  possible, 
the  imbedded  particles  and  allay  irritation,  and  the 
forceps,  the  spud,  or  the  curette  should  be  em- 
ployed. In  the  inner  canthus  and  the  cul-de-sac, 
substances  will  be  found  which  must  be  dug  out 
carefully  and  thoroughly.  When  all  visible  particles 
of  the  lime  have  been  removed, — and  not  until  then, 
— the  eye  should  be  copiously  washed  with  water, 
which  will  wash  away  any  remaining  particles  and 
relieve  congestion.  If  the  burn  is  of  any  consider- 
able extent,  there  is  quite  sure  to  be  adhesion  of  the 
lid  to  the  globe  (called  symblepharon)  as  the 
process  of  repair  goes  on.  The  difficulties  of  these 
adhesions,  and  the  necessity  for  surgical  interference, 
are  always  in  proportion  to  their  extent.  In  some 
cases,  the  tendency  to  symblepharon  can  be  lessened 
by  making  occasional  traction  upon  the  lids,  and 
thus  breaking  up  the  incipient  adhesions,  but  these 
.idhesions  and  contractions  are  quite  sure  to  form, 
regardless  of  the  many  methods  suggested  for  their 
prevention,  and  they  can  be  dealt  with  at  a  future 
time.  The  prognosis  is  often  very  favorable,  and 
the  operations  of  Teale  and  Arlt  are  performed 
with  good  results,  though  their  consideration  can- 
not now  detain  us. 

The    therapeutical    treatment   of    these    cases    is 
scarcely  of  less  importance  than  the  surgical.     The 


inner  surface  of  the  lids  should  be  kept  well  smeared 
with  boric  acid  ointment  (boric  acid  31-  to  vaseline 
§  i.),  and  if  the  pain  is  intense,  it  should  be  relieved 
by  the  occasional  use  of  a  few  drops  of  a  4  per  cent, 
solution  of  hydrochlorate  of  cocaine.  The  use  of 
atropine  to  dilate  the  pupil  is  always  proper,  and 
especially  so  when  the  cornea  is  involved.  Ice-cold 
cloths  are  to  be  applied  over  the  eye,  to  control  the 
conjunctivitis  and  allay  pain,  and,  after  the  active 
symptoms  have  subsided,  the  subsequent  catarrh 
and  weakness  can  be  benefitted  by  the  use  of  mild 
astringent  lotions,  such  as  a  saturated  (4  per  cent.) 
solution  of  boric  acid.  The  eye  should  not  be  band- 
aged, as  such  a  procedure  increases  the  irritation 
by  retaining  the  irritating  muco-purulent  discharge 
from  the  conjunctiva:  on  the  contrary,  the  eye 
should  be  carefully  cleansed,  by  means  of  a  pledget 
of  absorbent  cotton  and  the  free  use  of  water  or 
boric  acid  solution,  as  often  as  the  occasion  may 
require.  Particles  of  potash  (common  caustic)  and 
nitrate  of  silver  (lunar  caustic),  and  other  like  sub- 
stances which  exert  a  corroding  and  disintegrating 
action  upon  the  tissues,  must  be  immediately  ex- 
tracted from  the  eye,  with  the  forceps,  or  anv  other 
instrument  which  is  at  hand.  Water  must  not  be 
employed  until  all  has  been  removed,  as  even  the 
mixture  of  the  tears  with  such  substances  increases 
their  destructive  effects.  Burns  of  the  eye  caused  by 
melted  metal  are  usually  less  severe  than  those 
occasioned  by  caustics,  since  the  metal  readily 
solidifies,  and  afterwards  possesses  no  continuously 
destructive  chemical  action.  Nitric,  sulphuric, 
acetic,  and  other  acids  can  do  great  mischief,  the 
ulcers  caused  by  these  and  all  like  substances  being 
damaging  to  sight  in  the  ratio  in  which  the  cornea 
is  involved.  If  the  acid  has  just  entered  the  eye,  it 
should  be  at  once  neutralized  by  the  use  of  a  solu- 
tion of  soda  (3i.  to  §iv.),  or  a  mixture  consisting 
of  one  part  of  lime-water  to  three  of  water.  The 
eye  should  then  be  bathed  freely  for  considerable 
periods  of  time  with  cold  water,  and  the  pain,  con- 
junctivitis, and  keratitis  which  occur  should  be 
treated  by  means  of  cold  applications,  astringent 
lotions,  etc.,  as  already  explained.  Very  trouble- 
some symblepharon  may  result.  Vinegar,  spirituous 
liquors,  and  other  stimulating  fluids  not  infrequently 
occasion  severe  inflammations.  Ammonia  in  the 
eye  usually  causes  much  pain,  but  seldom  produces 
more  than  a  superficial  ulcer.  Red  pepper  produces 
intense  burning,  but  does  not  cauterize.  In  these 
cases,  the  prompt  and  free  use  of  cold  water  is  the 
proper  treatment.  The  following  cases,  chosen 
from  a  large  number,  cannot  fail  to  interest. 

Case  No.  I. — Early  in  the  morning  of  August 
20th,  L.  B.,  aged  64,  a  painter  by  trade,  got  some 
builder's  lime  into  his  left  eye.  He  at  once  called 
at  a  drug  store,  where  the  eye  was  bathed  with  cold 
water,  which  proved  to  be  one  of  the  worst  things 
that  could  have  been  done  under  the  circumstances. 
When  I  saw  him,  at  about  2.30  P.  M.  the  same  day, 
the  conditions  presented  were  as  follows :  There 
was  oedema  of  both  lids  and  extensive  conjunctivitis, 
with  combustion  of  the  lower  lid.  A  large  adherent 
patch  of  lime  was  found  in  the  cul-de-sac,  where  it 
had  probably  settled  upon  being  received  into  the 
eye,  and  had  been  slacked  and  made  adherent  by 
the  tears  and  the  injudicious  application  of  water. 
The  treatment  consisted  in  softening  the  lime  as 
much  as  possible  with  olive  oil,  and  scraping  it 
away  with  a  curette.  Boric  acid  ointment  was 
prescribed,  to  be  applied  every  half  hour.  Atropine 
was  employed,  and  cold  applications  were  made  to 
control  the  conjunctivitis.  The  possibilities  of 
symblepharon  were  great.  The  treatment  was  con- 
tinued about  two  weeks,  when  the  cure  was  quite 
complete.     The  patient  has  a  small  symblepharon 
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below,  which,  however,  occasions  no  inconvenience. 
The  ophthahnoscope  showed  dotted  opacities  in  the 
lens. 

Case  No.  II.— In  the  case  just  noted,  the  cornea 
was  but  slightly  involved,  and  the  prognosis  was 
very  favorable.  In  this  one,  the  cornea  was  com- 
completely  involved,  and  the  prognosis  was  most 
unfavorable.  At  about  10.30  A.  M.,  August  28th, 
Nora  Harney,  aged  6  years,  had  a  handful  of  build- 
er's lime  thrown  into  her  right  eye  by  a  playmate. 
A  large  portion  of  the  lime  was  washed  out  by  the 
mother  with  water,  which  probably  caused  the  loss 
of  the  eye.  When  I  saw  the  patient,  at  2  o'clock  the 
same  afternoon,  there  was  total  opacity  of  the  cornea, 
with  injection  of  the  conjunctiva  and  lids.  The 
treatment  consisted  in  the  removal  of  the  lime,  the 
free  use  of  olive  oil,  and  methods  for  the  relief  of 
pain  and  acute  symptoms.  The  sight  of  the  eye 
was  irreparably  lost. 

Case  No.  III. — Early  this  summer,  an  Italian 
laborer,  aged  58,  was  struck  in  both  eyes  by  some 
lime  and  mortar,  which  fell  from  a  height  of  several 
feet.  He  went  immediately  to  the  hospital,  where 
the  eyes  were  pretty  thoroughly  cleansed  by  the 
general  surgeon,  who  sent  him  to  the  eye  department 
of  the  clinic.  When  I  saw  him,  these  conditions 
were  presented  ;  There  was  swelling  of  the  lids  of 
both  eyes.  In  the  left  eye,  the  cornea  was  clear, 
the  vision  was  about  normal,  but  there  was  exten- 
sive conjunctivitis.  In  the  right  eye  there  were 
opacities  and  abrasions  of  the  cornea,  episcleritis, 
conjunctivitis,  with  marked  chemosis,  and  a  vision 
of  about  2-200.  All  foreign  bodies  were  removed 
from  the  eyes,  atropine  and  cocaine  were  employed, 
and  a  solution  of  bichloride  of  mercury  (1-6,000) 
prescribed  as  a  wash.  In  a  short  time  the  congestion 
of  the  left  eye  subsided,  and  the  conjunctivitis  was 
easily  controlled.  F"or  a  long  time,  however,  there 
was  but  little  improvement  in  the  right  eye.  Con- 
gestion increased,  there  was  sloughing  of  the  con- 
junctiva, and  slight  exfoliation  of  the  cornea.  The 
opacities  of  the  cornea  continued,  considerable  pain 
was  experienced,  and  acute  iritis  set  in.  Hot  appli- 
cations and  leeches  were  now  employed,  to  control 
the  iritis  and  relieve  the  pain,  while  powdered 
calomel  was  dusted  into  the  eye  as  an  anti-zymotic 
and  stimulant.  At  the  present  time  the  general 
appearance  of  the  eye  is  quite  healthy,  and  the  vision 
greatly  improved,  though  the  cornea  is  still  hazy. 
The  course  of  such  cases  is  always  tedious,  and 
demands  careful,  yet  active,  treatment. 

J.  H.  E. 
Eye    Department,    Vanderbilt     Clinic,    New 

York. 


night  later,  softer  and  much  shrunken,  he  now- 
passed  the  needle  into  the  growth  at  a  point  from 
which  its  vessel-supply  started.  Six  weeks  later,  it 
was  one-eighth  its  original  size.  It  was  injected 
again  at  this  time,  and  a  fourth  time  two  months 
later,  but  the  na-vus  had  become  so  small  that  the 
operation  was  difficult.  Three  years  later,  when 
this  communication  was  made,  the  nuevus  had  be- 
come so  reduced,  and  the  skin  over  it  had  so  far 
regained  its  normal  condition,  that  no  difference 
between  the  ala;  was  perceptible,  except  upon  close 
inspection.  The  doctor  lays  stress  upon  encircling 
the  growth  with  a  ring,  to  confine  the  alcohol  to  the 
growth,  and  to  prevent  coagula  entering  the  circu- 
lation. 


Von  Swiecicki  {Ceniralb.  f.  C/iir.)  reports  a  case 
of  coccygodynia  following  the  use  of  forceps  in  a 
patient  with  flat  rickety  pelvis.  Various  methods 
of  treatment,  including  faradisation,  proved  of  no 
avail,  and  Swiecicki  divided  the  coccygeal  attach 
ments  of  the  gluteus  maximus,  coccygeus,  ischeo- 
coccvgeus,  sphincter  and  levator  ani.  For  six 
months  there  was  no  pain,  but  then  the  unbearable 
agony  returned.  Von  Swiecicki  then  proceeded  to 
excise  the  entire  coccyx.  There  was  but  little  hem- 
orrhage, and  the  cure  was  complete.  The  coccyx 
was  entirely  necrosed. 

A  case  of  tuberculous  infection  through  the 
medium  of  ear-rings,  is  reported  in  the  H'i>«ej- 
Medizinische  Presse.  The  patient  was  a  young  girl, 
fourteen  years  of  age,  who  wore  ear-rings  left  to  her 
by  a  friend  who  died  of  pulmonary  tuberculosis. 
Soon  ulcers  appeared  on  the  lobes  of  both  ears. 
The  cervical  lymph-nodules  became  swollen,  and 
percussion  revealed  dullness  at  the  apex  of  the  left 
lung.  Tubercle  bacilli  were  found  in  the  ulcers  and 
in  the  sputa,  and  the  inference  was  that  the  ear- 
rings were  the  agents  of  infection. 


she  showed  signs  of  a  desire  to  vomit,  was  turned 
over  on  her  side,  and  the  stomach  relieved  of  partly 
digested  food.  Soon  after  this,  becoming  semi- 
conscious, and  reaction  being  established,  I  ordered  : 
R.  :  JEther  Sulph.,  §ss.;  Elix.  Ammon.  Valer., 
|iss.,  and  directed  that  during  my  absence,  a  tea- 
spoonful,  diluted  with  water,  be  administered  every 
second  hour.  I  returned  in  about  three  hours, 
when,  to  my  surprise,  she  walked  into  the  room. 
She  complained  only  of  a  slight  headache,  and,  as 
there  had  been  constipation  for  several  days,  a  pur- 
gative completed  the  cure. 

"I  have  po  explanation  to  give  of  the  action  of 
nitro-glycerine,  beyond  its  stimulating  qualities, 
which  I  regard  as  the  most  powerful  known,  and 
have  found  it  invaluable  in  cases  of  great  depression 
of  the  vital  powers." 
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The  case  is  recently  mentioned,  editorially,  in  the 
N.  y.  Medical  Record  of  na;vus  treated  by  Dr.  Hol- 
gate,  and  cured  by  injections  of  alcohol.  The 
nsevus  was  situated  outside  the  right  ala  nasi  of  a 
boy  four  years  of  age.  It  was  half  the  size  of  a 
filbert,  soft  and  compressible,  but  swelling  out 
quickly  when  pressure  was  relaxed.  At  birth  it  was 
a  port-wine  mark,  level  with  the  skin.  It  had  sev- 
eral times  bled  profusely  and  persistently,  and  Dr. 
Holgate  determined  to  try  the  injection  of  ninety- 
five  per  cent,  alcohol.  Applying  a  common  eyelid- 
clamp  around  the  base  of  the  growth,  to  arrest  the 
circulation,  he  passed  a  hypodermic  needle  through 
its  centre,  longitudinally,  near  its  base,  and  injected 
from  five  to  seven  minims  of  rectified  spirit  of  wine, 
gradually  withdrawing  the  needle  as  he  injected. 
The  tumor  became  quite  solid.     Finding  it,  a  fort_ 


The  treatment  of  pneumonia  by  chloioform  in- 
halations is  reported  upon  by  Dr.  Tlieo.  Clemen,s, 
in  AUeg.  Med.  Central  Zeiiunrj.  During  forty-two 
years'  practice  he  has  treated  all  cases  of  pneumonia, 
severe  or  mild,  with  chloroform  inhalations,  and  has 
not  had  a  single  fatal  case.  To  the  chloroform  he 
adds  alcohol,  saturates  some  cotton  twisted  into  a 
ball,  covers  it  with  some  loose,  dry  cotton,  and 
holds  this  to  within  an  inch  of  the  patient's  mouth 
and  nose.  He  thinks  that  the  chloroform  spirits  are 
taken  up  by  the  blood,  completely  changing  it  in 
the  lungs,  and,  by  defibrinating,  prevents  its  hepa- 
tization. 


Dr.  Lincecum  writes  to  Medical  Brief :  "I  have 
treated  more  than  one  hundred  cases,  in  Texas,  of 
bites  of  venomous  reptiles,  and  have  found  that 
potass,  permangauas,  in  one  or  two  grain  doses, 
bypodermically,  and  chloroform  locally  and  by 
inhalation,  are  certiiin  remedies.  Have  never  seen 
a  case  treated  with  these  two  remedies  result 
fatally." 

Dr.  Sosovski,  according  to  the  London  Lancet, 
has  found  large  enemata  of  dilute  creolin  very  use- 
ful in  dysentery,  a  one-half  per  cent,  solution  being 
injected  into  the  bowel  several  times  daily,  in  as 
large  amount  as  the  bowel  can  contain  without 
causing  pain.  In  the  majority  of  cases,  the  bloody 
discharges  ceased  on  the  third  day.     All  recovered. 

Another  Russian  physician,  Dr.  Kolokoloft,  has 
used  one  per  cent,  solution  in  a  number  of  cases, 
successfully. 


Dr.  W.m.  C-  Kloman,  of  Baltimore,  reports  to 
the  N.  y.  Medical  .Journal  the  history  of  a  case  of 
poisoning  by  illuminating  gas — the  so-called  "water 
gas."  "The  poisonous  qualities  of  this  gas,  as 
compared  to  gas  made  from  coal,  is  shown  by  the 
tables  of  mortality  of  our  Board  of  Health,  which 
state  that  prior  to  January  i,  i88i,  (the  gas  then 
being  made  from  coal)  there  was  but  one  death 
from  poisoning  by  this  gas  during  the  previous  fifty 
years,  while  since  that  period,  to  October  i,  iSSg, 
there  have  been  recorded  fiftj'-one  deaths  from 
poisoning  by  illuminating  gas."  He  writes,  sub- 
stantially, as  follows  : 

"On  September  4th,  1S89,  I  was  called  to  see  a 
colored  girl,  aged  17  years,  recently  from  Virginia, 
and  not  familiar  with  the  use  of  gas.  She  was  found 
insensible  in  bed  about  5  A.  M.  The  room  door 
and  window  were  closed,  the  gas  stop-cock  partially 
turned  on,  and  the  atmosphere  of  the  room  filled 
with  escaping  gas.  Before  my  arrival  she  had  been 
removed  to  an  adjoining  room,  and  the  windows 
opened.  I  found  her  lying  on  the  floor, — limbs  cold 
and  relaxed,  no  pulse  at  the  wrist,  and  no  sign  of 
life  except  shallow,  stertorous  breathing.  The  eyes 
were  partly  open,  staring  and  fixed,  intensely  con- 
gested, insensible  to  touch,  and  the  pupils  moder- 
ately dilated  and  insensible  to  light.  She  was  in  a 
profound  coma. 

"I  at  once  dissolved  a  tablet  of  nitro-glycerine 
(one-fiftieth  of  a  grain),  and  injected  the  solution 
into  the  upper  arm,  and  directed  her  body  to  be  Dr.  P.  G.  Udell,  of  Spencerport,  N.  Y.,  {Medical 
covered  with  blankets.  In  about  two  minutes  the  Record),  in  order  to  obviate,  as  far  as  practicable, 
pulse  could  be  felt  at  the  wrist,  and  in  five  minutes  the  danger  of  an  abscess  following  the  use  of  the 
it  was  full  and  strong.  Pari  passu,  the  respiratory  hypodermic  method,  carries  in  his  syringe-case  two 
movement  deepened,  and  her  limbs  began  to  get  small  test  tubes,  nested.  The  inner  one  is  converted 
warm.     In  about  fifteen  minutes  (still  unconscious)    into  a  vial  by  closing  the  open  end  with  a  cork,  and 


At  the  last  meeting  of  the  Bristol  Medical  Asso- 
ciation, at  Leeds,  England,  Dr.  Charles  J.  Culling- 
worth  delivered  an  address  on  "  Some  Further 
Applications  of  Antiseptic  Principles  in  Midwifery 
Practice,"  and  advocated  frequent  change,  after 
delivery,  to  the  upright  position,  in  order  to  prevent 
the  lochia  stagnating,  the  stools  and  urinary  secre- 
tion being  too  long  retained,  and  as  promoting  the 
contraction  of  the  uterus  and  abdominal  muscles. 
He  regards  this  plan  as  an  application  to  midwifery 
practice  of  the  great  antiseptic  principle  of  drainage. 


Dr.  I.  Cassati  reports  three  cases  of  traumatic 
tetanus  {Medical  Brief)  in  which  he  successfully 
used  hypodermics  of  pilocarpine  in  heroic  doses. 
The  symptoms  of  tetanus  disappeared  in  a  (e\v  hours, 
under  the  influence  of  the  drug,  and  there  was 
prompt  and  complete  recovery. 
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contains  the  hypodermic  needles  immersed  in  abso- 
lute alcohol.  This  agent  sterilizes  any  septic  matter 
that  may  be  on  the  needles,  and  does  away  with  the 
necessity  of  using  a  wire  for  maintaining  the 
patency  of  the  same ;  there  is  no  rusting,  and  the 
needle  is  always  aseptic.  He  frequently  cleanses 
the  syringe  with  a  five  per  cent,  carbolic  acid  solu- 
tion. Having  to  use  the  needle,  he  frees  it  of 
alcohol  by  passing  through  it  water  that  has  been 
boiled.  The  second  test  tube  is  used  to  boil  water, 
a  match  answering  the  purpose  very  well.  The 
tablet  is  now  dissolved  in  a  few  minims  of  the 
boiled  water,  when  sufficiently  cooled, -and  drawn 
into  the  syringe,  and  is  ready  for  use.  The  doctor 
suggests  that  instrument-makers  materialize  this 
Idea  in  a  more  compact  form  of  pocket-case. 


Posture  may  be  of  importance  in  the  future 
treatment  of  tympanitis,  according  to  Mr.  Oxley, 
who  has  witten  to  the  London  Lancet  concerning  a 
case  of  obstinate  tympanitis  which  had  resisted  all 
drug  treatment.  He  says  that  instant  relief  was 
obtained  by  placing  the  patient  in  the  knee-elbow 
position,  and  advises  a  trial  of  this  before  resorting 
to  puncture  of  the  abdomen. 

For  constipation  in  the  new-born,  Monti  and 
Widerhofer  {Lyon  Medical)  prefer  mannite  to 
manna.  Dissolve  five  to  ten  parts  of  crystallized 
mannite  in  fifty  to  one  hundred  parts  of  water,  one 
teaspoonful  of  this  solution  being  given  every  two 
hours. 


Dr.  Luton  {Union  Med.  da  Nord.  Est.)  treats 
acute  ptyalism  with  sulphur.  He  regards  sublimed 
sulphur  as  a  very  much  more  efficacious  remedy 
than  chlorate  of  potass,  in  mercurial  salivation. 
The  best  preparation  is  an  electuary  with  honey — 5 
to  100.  A  teaspoonful  of  sulphur  may  be  taken 
(fasting)  twice  daily,  with  water. 

In  obstinate  hajmaturia,  Dr.  Didama,  of  Syracuse, 
N.  Y.,  administers  sixty  grains  of  alum  in  the  course 
of  twenty-four  hours.  He  gives  twenty  grains  in  a 
goblet  of  water,  three  times  a  day.  In  these  large 
doses,  and  being  well  diluted,  it  did  not  constipate 
the  bowels.  This  treatment  succeeded  after  other 
means  failed. 


For  anaemic  women,  subject  to  fainting  fits  and 
attacks  of  pain  in  the  region  of  the  solar  plexus, 
{Medical  Brief),  valerianic  ether  has  proven  (when 
given  in  pearls  containing  five  minims)  a  very  use- 
ful stimulant. 

'■ <♦* 

MEDICINAL    PLANTS. 

The  cathartic  jalap  is  the  powdered  root  of  a  con- 
volvulus or  bindweed,  C.  jalapa:  root  large,  full  of 
a  milky  juice ;  flowers  red  or  purple,  a  native  of 
Mexico;  name  derived  from  Xalapa,  a  province  of 
Mexico.  Squill  is  obtained  from  a  plant  called 
scilla  by  botanists.  This  word  is  derived  from  the 
Greek,  meaning  to  disquiet,  it  being  a  strong 
emetic.  It  is  a  native  of  the  South  of  Europe.  Its 
flowers,  like  many  of  the  class,  spring  up  before  the 
leaves.  The  flowers  are  on  spikes,  white  and  green  ; 
the  bulbs  are  long,  tunicated  roots,  as  large  as  the 
human  head.  The  common  senna  is  obtained  from 
a  plant  called  cassia  senna,  a  native  of  Egypt  and 
Barbary..  Another,  0.  Fistula,  is  a  native  of  the 
West  Indies,  where  it  is  much  cultivated  for  the  sake 
of  its  pulp,  which  is  a  mild  and  pleasant  laxative. 
The  East  Indian  variety,  however,  is  of  very  old 
repute,  and,  in  the  time  of  Avicena,  the  Arabian 
physician,  was  known  by  the  name,  of  cassia  salu- 
tiva.  These  plants  are  totally  different  from  lau/rus 
cassia,  or  bastard  cinnamon,  the  bark  of  which  was, 
as  a  spice  or  perfume,  so  much  in  favor  with  the 
ancients.     Oxalic  acid  used  to   be  obtained   from. 


and  is  the  basis  of  our  common  wood-sorrel.  The 
family  have  the  leaves  of  a  trefoil  or  clover,  the 
flower  of  a  geranium,  and  the  taste  of  sorrel,  but  the 
flavor,  is  more  grateful,  nearer  to  a  lemon,  and  is 
sometimes  used  to  cut  up  in  salad.  It  is  called  in 
Italy  lujula,  which  has  been  corrupted  into  altenia. 
Old  English  authors  make  it  a  cuckoo-meat,  it 
flowering  there  at  the  time  of  the  arrival  of  that 
bird.  Oxalic  acid,  under  the  name  of  the  essential 
oil  of  lemon,  used  to  be  obtained  from  sorrel,  as  well 
as  from  other  plants.  It  is  now,  however,  obtained 
mostly  from  the  action  of  nitric  acid  upon  sugar. — 
Horticultural  Times. 


A  VARIEGATED  SHOW-BOTTLE. 

The  Druggists'  Bulletin  gives  the  following  direc- 
tions for  making  a  bottle  which  is  exceedingly 
attractive  for  window  or  counter  exhibition,  and 
which  serves  to  illustrate  to  the  ordinary  observer 
how  perfectly  the  pharmacist  controls  the  elements 
with  which  he  has  to  deal.  Ascertain  the  capacity 
of  the  bottle  and  divide  by  seven,  to  find  the  volume 
of  each  liquid  to  be  employed.  The  fluids  should, 
in  the  order  named,  be  carefully  poured  down  the 
side  of  a  tall  bottle,  held  in  a  slightly  inclined  posi- 
tion, or  through  a  thistle  funnel. 

(i)  One  volume  of  sulphuric  acid,  tinted  blue 
with  indigo  sulphate;  (2)  one  volume  of  chloroform  ; 
(3)  one  volume  of  glycerine,  slightly  tinted  with 
caramel ;  (4)  one  volume  of  castor  oil,  colored  with 
alkanetroot;  (5)  one  volume  proof  spirit,  slightly 
tinted  with  green  aniline ;  (6)  one  volume  of  cod- 
liver  oil,  containing  one  per  cent,  of  oil  of  turpen- 
tine ;  (7)  one  volume  of  rectified  spirit,  slightly 
tinted  with  violet  aniline.  By  thus  selecting  liquids 
which  are  held  in  place  by  the  force  of  gravity,  and 
alternating  with  fluids  which  are  not  miscible,  the 
strata  will  remain  clearly  defined  and  will  not  min- 
gle by  dift'usion,  as  is  the  case  when  miscible  liquids 
(such  as  glycerine  and  water)  are  brought  in  direct 
contact  with  each  other. 


<♦> 


HUMORS. 

A  Medical  Episode  at  Yale. — At  the  recent 
Yale  commencement  two  of  the  favored  guests  took 
snap  shots  at  the  profession  of  medicine.  Mr.  De- 
pew  manufactured  the  following:  "I  once  knew  a 
doctor  who  secured  board  with  an  undertaker, 
because  he  thought  that  it  would  improve  his  busi- 
ness. He  said  he  always  knew  when  the  undertak- 
er's business  was  good,  for  then  there  was  ice  on  the 
butter  and  flowers  on  the  table."  Mr.  Clemens 
(Mark  Twain)  aimed  his  alleged  wit  "against  the 
doctors,"  who,  he  says,  have  reduced  their  labors 
and  increased  their  charges.  "The  doctor  of  today 
does  not  cart  his  medicines  'round  in  a  wagon,  but 
carries  them  in  a  portmonnaie;  he  puts  three  drops 
of  nothing  in  a  glass  of  water,  and  asks  you  to  fur- 
nish the  water;  later  3'ou  will  find  the  water  charged 
in  the  bill,  and  you  will  have  to  pay  for  it,  too." 

An  Ancient  Prescription. — A  grim  jest  book 
might  be  compiled  from  the  prescriptions  filed  away 
in  the  shops  of  druggists,  many  of  them  reposing  in 
austere  loneliness  under  a  disguise  of  execrable 
handwriting.  The  following  is  a  relic  of  the  pioneer 
doctors  of  fifty  years  ago:  "A  receipt  for  Armilda 
Purdy's  Lung  Complaint — Take  of  the  bark  of  wild 
Cherry,  Sassafras,  Sycamore,  yellow  poplar.  Dog- 
wood and  black  oak,  a  double  handful  of  each;  take 
of  Sarsaparilla  Root  and  Spignard  one  handful  of 
each;  to  which  add  three  Gallons  of  water.  Boil  it 
Down  to  one,  strain  it  and  add  one  quart  of  Good 
french  Brandy  and  one  quart  of  Honey,  of  which 
take  about  one  Gill  three  times  a  day.  This  was 
tryed  by  Jonathan  Douglas  when  he  Could  not  Set  up 
and  has  Cured  Several  others.  N.  B. — If  She  Cannot 
be  agreeable  to  Directions  Take  what  She  Can." 


PUBLISHED    MONTHLY    BY    THE 

Popular   Science    News   Company, 

5  Somerset  Street,  Itostou. 

ONE  DOLLAR  A  YEAR  IN  ADVANCE. 

SETH  C.  BASSETT, 
Manager. 


SPECIAL  NOTICE. 

The  Publishers  of  the  NEWS  earnestly  request  that  sub- 
scribers will  make  their  remittances  either  by  draft  on  Bos- 
ton or  New  Vork,  or  by  a  postal  order.  If  it  is  absolutely 
necessary  to  mail  money,  it  should  be  sent  only  in  a  registered 
letter.  The  publishers  decline  to  assume  the  risk  oi  money 
mailed   in  unrej^istered  letters. 

Remittances  will  be  duly  credited  on  the  printed  address 
label  of  the  paper;  but  if  they  are  received  after  the  15th  of  the 
month,  the  change  in  the  label  cannot  be  made  until  a  month 
later.  If  a  formal  receipt  is  desired,  a  two-cent  stamp  or  a 
postal  card  should  be  enclosed  with  the  remittance. 
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The  Clubbing-List  for  1SS9-90  will  be  found  on  the  tinted 
index  pages.  Several  changes  from  the  rates  of  the  last  season 
should  be  noticed  by  our  patrons. 

IIorsford's  Acid  Phosphate  acts  as  atonic  forthe  stomach 
and  nervous  system.  Its  specific  use  is  to  relieve  irritation  of 
the  bladder,  prostate,  testes,  and  urethra,  and  to  improve  the 
nutrition  of  the  nervous  system.  Physicians  have  used  it  with 
unqualified  satisfaction. 

The  demand  for  ice  in  southern  climates  does  not  cease  with 
the  approach  of  the  winter,  but  the  Artificial  Ice  Machines 
are  in  constant  operation  during  the  entire  year.  Those  manu- 
factured by  David  Boyle,  of  Chicago,  are  the  most  economi- 
cal, and  therefore  the  most  profitable. 


Dh.  W.  a.  M.  Culbert,  Newburgh,  N.  Y.,  says;  "Col- 
den's  Liquid  Beef  Tonic"  is  an  excellent  article  for  the  purposes 
for  which  it  is  offered.  I  recall  patients  by  whom  it  was  taken 
with  eagerness  and  great  benefit  after  domestic  beef  teas  and 
other  beef  preparations  had  become  repulsive. 

Thayer's  Nutritive  is  a  valualile  medicinal  agent,  com- 
bining both  nutritive  and  stimulating  qualities.  For  weakened 
conditions  of  the  system,  and  in  all  cases  where  ordinary  food 
cannot  be  assimilated,  it  will  be  foimd  particularly  valuable. 
The  proprietors  invite  correspondence  with  physicians  desiring 
to  test  it  in  their  practice. 

The  great  convenience  of  prepared  paints  is  a  reason  for  the 
growth  of  the  business,  notwithstanding  the  fact  that  a  large 
proportion  of  all  that  are  sold  are  really  of  inferior  quality. 
The  manutacturers  of  the  U.  S.  Gutta  Percha  Paint,  in 
Providence,  U.  I.,  claim  to  be  an  exception  to  the  rule  among 
manufacturers,  in  that  they  make  a  paint  which  conforms  to  the 
best  known  and  generally  accepted  ideas  among  practical 
painters  and  scientific  men  as  to  what  constitutes  a  periectly 
reliable  paint.  This  company's  method  of  manufacture  is 
unlike  all  others  in  several  important  particulars,  j)rominent 
among  which  is  the  introductioTi  ot  gutta  percha  and  other 
valuable  gums  into  linseed  oil  by  a  process  known  only  to 
themselves.  The  result  obtained  is  worthy  the  attcjition  of  all 
persons  interested  in  the  art  of  decorative  and  preservative 
painting. 


